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ARTS, MAMFACIMES, AND MINES. 


UACAMONI ii % doQgb of fine vlwot floor, made mto a tninilar or pipe form, of 
Ae Aieknca of goose^uilli, whidi «aa firat impared in Italj, and introdaeed into 
flomnurce noder the name of Italian nr Gennew panto. The wheat ibr this pupose 
mual be gtoand into a coarM flobr, called gmam or gemoak, by tbe French, W aaesao 
ctf a pair of light milbitooes, placed at a aonewhat greater dulanoe than mnaL Tbia 
mumU n tbe fabetanee empbiyed tot making the d<Ki(^ For A« mode ei maso&e-* 
tnrmg It mto pipea, eee VnaMtoaxu. 

MACE u a wmewhat thick, too^ nnenwiu membrane, itbea1ated,aiidofay^ 
loaiih b^)wn or orange eokmr. It fonni the enrelope' of tbe shell of the frutof the 
JiflprutieA Mowheta, tbe natm^ Itif dried inAe sun, after being dipped in bnne; 
eonietimes u is sprmkkd over wiA a little brine, before packing; to prevent the risk 
of^nooldiiig Haoe has a aore agreeable flavoer dtan natmeg. with m warm and 
ponmt taste. It contains tao kinds of oil J the one cf which it onetaons, bhusd, and 
of the eoosiatenre of butter , tbe other u volatile, aromatic, and thunur Maff w 
uaed ns a cooduneat u» eo<Atr 7 , andi tbe aromauc oil occasionally in iiiedionM.>>8w 
Kctweo 

aM ACLE is tbe name given to oertain spots m minerati, of a deeper bne than tbo 
main substanea,«id ddforing ftom it Clay slates may be niecled with Iron ^ntes; 
—or H may be that ibe made spots are some pecnliar fom of the aanie mineral matter 
aappnsed io proceed ftorn some dmturbanee of the particles in the act cryatalbsatioa, 

HACUtA are twin crystals which are united, or which interpenetrate; 

MADDER (Gitnuice, Fr t fnrpp, Fi berrMAe, Germ.), a substance very caleD> 
•Ively need in dyeiog, la the root tbe Rahta tiadonmi, Lmn. It u cmpl^ed for 
the iwodnetkM of t vuie^ of colunrs, soeh as red, pink, purple, black, and ehoeolate. 
• The Sr$ikn)d/mma or JemtAiMlhaiua of the GreekSv of which Pliny aaystbat it was 
oaaMd JfaMo in Lada, and that us roots wen* tued for dyeiog wool and ftarher red, 
was probably identical with the Rabut haetenoa, tinea uie deicnptioa of its 
appesmee and nan given by ancirat aathora caa hardly apply to toy other pbuiu D 
w|L cultivated m Geillee, C^a. and near Ravenna in Italy, when it was planted 
aaSa among Che olive trees or in ftclds destined for that purpose. Another apNiee 
of mbia, vis, Che if, aunvism, graws m the mounuinous regions of ffindottan. end 
the roots of this and an allied jdanl, the OUtalaadta umMI^ celled by the stiivae 
cAtf|pe. have bom in nee la that oountn noce the moat reanote pmod, for die puipw 
of producing the red and ehoeedate Bgursa lecti ia the ehinu caliooea of the EhC 
JjpdMi (Sea Caueo-raurciiicL) The peculiar procceeby which Ae eoknir called 


Amotia, l^cia, and G^weeei where U ^ praetieed for 
haCMue known w the wustarn jpeit of Bunpr. taduieeei 


bitee it 
s^fcowmi; flbaroot 


Aifoa jMvvprfoa, mdfod m the Levaot wac the metenal to wl^ dyan 
km rmmm pt tUa porpoaat and larga qaantiliaa af_ii arc ak tha 


had nMwne for tUa 


laafoflaa of ii arc at tha pMs 
laMaaafTWfoyraeia fate 
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MAD1>ER 


aAiM pot io 1 «gr«f 0 mth, ond if ilie whole «aa ha w«U wotared wifb 

lUiw or Oe «f tbs ford, and thao nnoed 1:9 by tha apode, tiba ecMopeat 

irlUbaMUchaoperiortoftvibdwgafaHta TbeinaaiirebaTiiigrl^diworplQo^ieii 
10 , the land is left of«r wiatar, and in spring it la tiilmed Ofver as»ay ui order 
te destroy all weeds, and &«ka the aoU onifcmi to die dqitli of two feet atkttt After 
banng been harrowed flat rt is ready for photwg. Madder it generaily grov^ from 
aiielc^ or sboota, ranriy from seeds. The shoots are prepared ^ eutUtw m Che pxe- 
wkras BOtuma, from the aeeondarr roota of old^nts, pieeea at Jcast 6 toehea long and 
of Ae tbtchneas ci a qoill, each length oontaunog sereral jmata for the dev^ptoMit 
of bnda, and prcaemng them through the winter in a dry place by eo^eringthen over 
with Utter or leaeea Before pianung, the land » la eomediatriea laid in beds, aboat 
a fret wide, with deep intervais dag oot with the spade, and die iayMi are set hy 
means of a dihUe oc narrow trowel la rraa, each bed conlaiiung two’towa abou IS 
inches apart, and the layers being at a dtstance of 4 to 6 tnehea from ««eh other. Ik 
other districts, frurowa abont 8 or 4 inchea deep and li or 8 fret apart an made, and 
IB these fhrrowa theeuekers are plaoed at a diMaoeeml frot from one another, and 
the frrrowa are then filled op wim ion by meaus of a rake. Sbonld the weather be 
dry, tbe pknts mtut be watered. A waienng with dilated anno after aoqset greatly 
aaawta their takmg root. After 3 or 4 weeks they appear abate the groand. Wbeo 
they hate grown to the length of a finger they luma be well weeded and eardied np 
wim the hoe, and this prooeas most be repeated. 4 or 6 weeks later, taking can disc 
the pocta be well eorem with earth, which very mdbh promotes t^ir growth. The 
stems and lesTea should not be cut c^, bat alidwed to du. down, as wtmer approaehea. 
Where the winter cold is rery great the roots should m the coarse of November be 
covered op with earth to die de{)th of a or 3 inches, ami an additional covering of 
Utter IS also adviia)^ as a protection from the frost. Water mast on no acoonot be 
allowed to stand in the ftirrows between the rows during the wwter In spring tha 
covering IB mtiovcd,aad the plant then scuds np fresh shtlks and leaves oa jo the first 
year. TYie same attcotwu must be paid to weeding and earthing op doroig tbe 
M>cond as tbe first year A second wnuier and a third summer must riapse before 
tbe root la aufflciendy mature to be token up. Tbe oloect of allowing the roota to 
remain for aoch a length of tune in tbe ground seems to be to give linm frr the interior 
or woody port of the root to incrcaai , frr this part,thoogh it is no richer m etdouring 
matter than the outer or fleshy part of the root, yieMa a product of finer quality la 
Vraaeci however, it u usual to ^her the crop in 18 months after ptanting, that is, is 
tb^ncuaoD of the second year 

ill Oermany (he roots are sometmiea even taken up at the end of tbe first year, 
and It Is to tbe product thus obtained chat the special name of KSlhe is applied, the 
term Arm ^mg nistncted to that which has been 10 the ^uod Uw nsnM lengfli 
of time. Tk root u the only partof the plant geoerally uoed The East lodtao ptodod 
eifliud mttHjeet aeemn, however, to consist entirely of the stalksof the madder p!^ It 
i« moeh inferior in quality to ordinary madder, and iseompaniivele poor in oolonnng 


inatier 

Tbe tiioeoaiMllv selected ihr taking up the roots u October or Norember In didiig 
mi care mtisi he taken to break and injure them as little as pooaihle. The quamift of 
fresh roots obtained in France from one arpent of ground (of 48,000 sqtmre French feet) 
varies from four to six ihomand pounds In Enghud an acre of groiaad will yield 
from 10 to SO cwt, and m the south of Germany the produce of 1 morgen of land (equal 
fr about 4i)7a square yaixia) amounts to SO-ewt of dry roota. In warm ehmates the rootSk 
M soon as they are taken out of the groand, are slioidy dried m the tun, aad Aer having 
been separated from the earth are hroken into putcea and then broai^ to market 
Thu kind ^ madder is caned la the East Abmn, and in En^ond MaMur raotr 
ft minsifti of short twisted ptcocs, a tmle thicker than a quill, reddiab-browo, and 
rather rough cxtermlly. A trsnaverse seeboii of <me of theca pieeea exhibits m the 
eentre lev^ooBoentM laywaof pale yeilowiah>red woody fibre, swnmadsd by athin 
reddish-blown layer of etdiuiar tiiaae, the ongniai volume of which has been imicb ro- 
doeefl hf di^g. Madder is alw imported m Bus state from Frahoe. Baplae, and 


k ittAaMeandHoUandthoeidhT^ roota. after ahfrt ^,sy t 

^easthaamnohaaponttdarpartiAy iastoveu He then mkea thw kpAeJ&eik- 
ing-«ewh and «nshm tliMi wtth the find, owtly frr tbo p«rjK« ^ 

«Mll Mt«|<a find epManiBls of the toot, andMrtly w ^ todi^ the IpMerJlnta 
fkMahotttT 4 w 8 oeatbnetrMia le^ They are Ow akmS, or whmawod. ia 
sndbBPmreiBKmwhafluMhdeadrtaidHdbythsoehl^ thapsMctwhle]i an se- 
Horamd iathtamecoa an ground, by (heinaerra, eohiBtete tmkfrnor Mpdjrf 
apAlsrfiaHadJM Theramymfr tatl^ Shaded wg to 

BS 
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Hpyuim M ooQttos«4«l u (« •How «a o«ewl<mi3 eurimt of fmli air to past chnKigli. 

It ia aftonaa r to uSnn to a tatgasitTa triAi diflSerfBt oo«paitaieiitii|iiior«d ntaebtiwry. 
9W aoB qyam iMt «ltb Ae aamureitawsbea aama to Mparaie the pMtion of cpder- 
iida,«axdkj partidca* and oUterreftne matter oUeb badtieen l^adtiMnogtothefoota 
altar the tbraabiag TIm oomputnieiita tndi. widrr medira arc for dm panote of 
■opanliag the amaUer roota from tlw lui^or ooca, tba tatiar bring ooDaid*r«i the beat. 

In Ftwioe this opmuon la ai^ed raU$ti The roots are then auldeGtad to die i>ro- 
cras of grtadiQg; by neaaa of eamcal milhaooafc and aAenrnsda pnaaed ^nmgh 
ahens of dUfemii auM, oadl tiiey are rednecd to a state of nne |Nnrder. When the 
laiger and batter roots are gronnd hj themaetrea» die madder m called m France 
goTMicardMe/a^or^oraafieantllbmaDd itiauiarh^inthtiielatteniBV. Tbeamalkr 
rodia Tield nn infimor aaaddar, vhicb ia oatled ptmiMo mm rofrdf, or and is 
marked kf Wbeo the diSbreot kinds of tot^ are not eeparated from om another, 
hntail groiHidffl^ber,theprodaet]aealied^7«iMp«»l»r0dlr, nNeMreMr, or/«r, 
and la marked tt ^ frr the greater porUOn of tbe madder eonenmed in France 
ooBsnta of due ^oahty, auiee it tt fbtrad to be pcribedy ocll adapted dir all ^ pnr' 
poaea to whtdi madder a osnallp applied. The letter o is applied to dw loarvat quality 
^ madder or mall, whsi^ M obcamcd by grindmir die q^rrmts and other p^iona 
of the not srhieh nre detached aitor the first atoemg, and dnnng the nmvaa called 
rohoge. TbeqnahtieBorandCvo contistof mixtoreaof stvand o There ii also 
aacHier qoality which receteca thedcsiKnatio& a r r, and whidi u obtained by gnndiog 
Beparntely the internal hgneaos ^brtof me root, previously deprived of the outer tv enr< 
tiM portion. Thii qoal^ la employed fordymns fine eolours on vrool and silk, as well 
u for dm prqninidon of madder iMeSb Othcrmarka auehaaarr r.ltXBrFr.&c.,artt 
also oeeaaiondlT employed by Frendi maonfretiireni and dealers^ to distingaish 
particnlar qaalHma. In BnBaiid ^ prodoct obtained by ^mdlag tr^ber tbe whole 
roots, after the aepandea of the mnlk » called onfier, whilst the term wp ia applied 
to die toicioal pm of the root gmottd aepanitely 
The J/Cvant madder. nsnaOy called iSirkry rocla, ia coo^red to ba the finest 
quality into this eonotry Itonmes to n« from ftwjma, and coaauts of the 

whole roote bedeen mto asmll pmow and paelud m baJea. It » ground at it la 
wuhoot any attempt bea^ made to separate Uto different poniOM of the root] and haa 
ilaen ^ appearanee of a ooarte dark reddish-bRnm powder It m employ^ chiefly 
fiir Ae purpose nf d>eiag tbe finer purples cm cakca Next to this eotnea the madder 
of Av^on, at which two vaneties are diatingmshed in commerce, via. l\thub and 
made. The fint. which ta tbe finest, owes its name to the distnet in which k is 
gniwis. cocaiatang of a amall tract of Teclatmed numb land in the neighbaaibood of 
AviasKm Avignoo madder w eoBaiilen!d to be the best adapted fiir dyeing pink 
It has tbe appeatance, at imported into this conntrv, of afine. pale yellowtsh.browii or 
redd^-brinra powder The paler eidoar, as compared witii tut of ground raota, 

» owmg to the poitial aeparation of the externa! or eelluiar portion of the ifioc 
doni^ the pTQCftm of grutding, aa pmiued in Fmoce. Tbe maddkra of Abaee, 
HoUaw and Naptet, are neber m eobotring matter than the two preeedtog ktada, 
but they yield kaa permanent dyes, and are therefore only en»|doyed fbr eolours 
wUeh rcqnira htUe treatment wiUi eoap, and ocher pantym^ agents aftn* dyeing 
Of late yean; indeed, &e employawnt of psnwciM; a pref«rei»m of madder, » tiu 
^aee of these lowm' deaenpthms, baa heeome very generaL 

Ail kmda of madder uve a peculiar, mdeambsMe smell, and a taste between 
hitter aa^weet. Tianr cokmr vanes extremely, being aometimea yrflow, smnvtimfb 
orange. rSl, reddisb'browii, or brown, Th^ are all more or less faygraacopic, so that 
even when closely paeked b casks ia a aiale of powder, they sbwly attract rooiatnrei, 
bertnse b weight, and td kf^ baa their pnlvcrnlcfit ec^icion, and fom a finn, 
oohaimit msSa. *ni» chanm takas place In a itrmler extent with Alaaca and BMteh 
-iBaddara,ttntt wifii tboae Avignon, Ifadder, whidi hM nndergoika this ohaaga 
iauUadhy the Presbhparaacr^w^i/idn It ia probable that aDawepreeeaa of ftimen* 
tttba MM m at the aame tbae, tor madder that la kept b uAa m a dry plsca^ a^ 
aa auamoakaf eoMaca vitti fib aur as pofsible^ia ftwiid eonatni^y to improve m 
qaaGwfiir a fiartabla^th of time, after which It agaaodetarbraiaa BomaUadaor 
madder, aagCaiaBy thaaa nf Alaaoe aad Holbad, wh« aitxad with water and left (c 
atudaahortttaH^aivaatidtdteaagbumorjalb, whiftidoea not lakapbee totiia 
amie dqgrec wUk AWgaon twadder, Tbs nttddarof Avignoo eoataina so analt 
cathaoaiaof Vma as to sArvaaaa with neida. The herhaoeooa puts of tha pbat, 
wfcttt givM as fiidder to oKtfla, wa fcand to eoauanaiaata a red ooloario tbair teoN; 
a aifrtw i ^e a wl^ was firat ahaaftod about n handraa yawa aad haa besa . 
emrinyeAhy phyttobitetodetarmtoafteiftaaBaraaAmiaafgroitttiafboeau * 
^hwqmritta anaartma maaaa of a win r ably ajaatataiag lha hitria i i c walae af any 
«atda slauidfito.aairifttfiatafMQfffteeatidBqaaaiiiyfirwrlHrteftotttw with# 
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a W^gfied foanfat; of Oie tad «<mp«nag die «aA aolidity 

ealoviii vHlitiMM wodneed lif the Mae ir«ight wf faetber «tmple ef Iqieaa quaht r, 
and even th» miuol may lead to aacevtaiti reaaUa, if praetiaadw too mall a aeal^ 
Tte Paloda, whiA la the awat aateemed of the Avi^ou madden; has a darknd ha^ 
whereat the other Uada hare oatnrallj a yelknr, Teddldi>j«Uow or hrowmaVjcUonir 
Dolour. MeverthelcM, meana have hew denaed of oommunieatmo to the lat|er the 
daairedreddiahdnge, which, therefore.ao longer eerT«asa teetTA mediod fbnaerly 
tmfJareiiotMeertBmibtcometmtwe value of a number of aamidef of madder eon* 
Ksted IB plaeing a email qoaaUty of each maple on a slate, preaamg ibe heaps tat with 
some bard body, and then tdLiag them to a cellar <nr other damp ^loe. After 10 or 
IS hontf they were examined, asd tbst which had acquired the deepnt coloar, and 
iBOKaied the most ID Tolume was eooaidered the beat This method k^howeter, to so 
many fhuida on the part of the dealer, ftr the purpose ot produciogdie deelced effect, 
that It 18 no loi^ retorted to^ Madder m aomctiina adolteTBtM with amd, day, 
bnek-dmt, oehrev saw>diuK, hnm, cah'bark, logwood and other dya> woods; enmec and 
qoi!!rcttron hath Some at these additwna are difficult to detect Such aa etmtam 
ttanin may he diMoreved the uual testa, since madder cootani natanlly no tannm. 

If the malcnal used for adulterattmi be of mineral nature, iti preaenee may he du- 
eorered by ineiacrauiig a weighed quanUly ofthe sample Ifthe qaantity of adi which 
u left exceeds 10 per cent of the matenai employed, adulteraticm may be auapected. 
Ihe aah obtained by meioerating pure madder conaisti of the earbooatei, anlphates, 
and phoaphalea at potaab and soda, ehlonde of potaMUtin, carbonate and nhoeidiBieof 
lime, pboapbate of magnesia, oxide of iron and silica. If a eonaiderahle araonut of 
any other mioeral constituent is found, it la Lertainly due to adtilteration 

There is probably no sulyeel conneceed with the art of dyeing which has given rise to 
so much ducusaicm aa the compoaitiOD of madder, and the ehoaical nature of the co- 
louring matien to which it owes its valuifole properties. The ralgeet has engaged the 
atiention of a number of cbemiets, whose labours, extaiding over a period of about 
fifty jeara, have thrown considerable light on it Nevertiwlesa, the eondnaioaB at 
« hich they ham euvciaUy arnTcd do not perfectly agree with one another, nor with 
the views eutertained by the most inteUigent of thcoe practically engaged m madder 
dyeing: The older laveaiigntora aepposed that madder contained two colouring 
matters, one of whiob was Uwny, and the other red. Bobiqurt was the firet ehemist 
who asserted that it oonUined two dieunet red coloonog matters, both of which 
^eoatnbulied to the pruduetion of the dves for which madder is employed, and bit 
Vlesffi, though they were at the tune of their promulgation strongly ol^ected to 
by aoioe of the moat eauaent French dyers and calieo-prmters, still offirr probably 
the bcM means of explaining some of the phenomena ocenrneg dnnag the proeeas of 
madder dyruig The two red colounag matters diaeoverrd by Robiqaet were named 
by him Ataanm and /’Inpiirfiis. and these names they sull retain. Several crystal- 
liatol yellow eolonnu matters have been direovered by mherchernistst but theooiy one 
which extsta ready-formed in the madder at oomioerce la the ifukocias of Schunek, 
and Ihk aufasauce may also be taken as the type of the whole etaas, the tnemben of 
which possess very similar propertiea. Among the other organic sabstaaces oWined 
by different chemists from madder, two r««tiio;i 8 ootoaiiDg msttera, sugar, a bilter 
pnneiple,a peculiar extractive matter, peotiu, a fermentative niirogenonB aubaiaae^ and 
nwitr, citric, and oxalic acida, maj be minuoned. 

When madder » extracted with boiling water, a dark brown maddy hqmd, having 
adnate between bitter and sweet, u obtaioed. On adding a small qoaou^ an amd 
to this liquiid, a dark brown precipitaie m prodaoed, while the lupernatat liquid 
becomes clear, and now appears of a bright yellow eiriour. The preci^tato consists 
of alumnne, parparine, nibiaQinc, the two resinous eolounng amtien^ peotia acid, 

, oxNlffied extraetf va matter, and a pecaliar BitrogeaottB subsiaBce The hqaid ffltered 
fWmi this predphate eontaiaa the hitler priadple and the extractive matter wf madder, 
aa wcO aa aagar and salts ef potadi, lime and magiwua, Ko stareb, gam, or tahain 
can be detacM in the watery extract After the madder baa been eorapletdy ex- 
haustad with botUag water, it wpeara ai a dull red coloor. ft still contains a qiian- 
tfty bi oolonna^ totttcr, which cannot, however, ba extracted with hot watmv or 
am a^ahes^ smoe it exiata lo a state of eoabtaatioa with lime aad other haaee, 
Anafaig oompooadt which are ineolabhi la tboee meoetraa. It, however, the cctadae 
ba treated wfOrhoiliag dilate mariatio aeid, the latter dwwlvea a qa^i^oriiaM, 
qaagmwria. alaalBa, and peroxide of iroa, as wdl aa aome nhoaphato aad oaudatc of 
Hme, which aiay he dieaovercd m the filtered liquid} aad tf toe retBSiiiAnv after beiag 
weU wiubedf he toaatiid with aaustle«ikah.a dwh red Iknid ia ohtntoed* «biab ghas 
^ wlto aeida a daik nddito-lMoiwa piaeipitaM oonelftiw of aUsatiaa, pmqpatla^ 
cijQ^nsia, said paecio add. That portkm of thaaatfcT left after hreaimetitwlffili^ 
#Uar}hd^«iida}kaii«i, eoDsbUabaoal aatitaiy of woody 



a."ai&r>ilnini1niion of mm of tin ttUlMtamn ItMt aimtioiMd 

iDtfjr i* Ae preeap of dytiogr«itb naddP 


^ThepM isiKHPofrof dipoi^isMeQ* k abmariM, wne itlbriHs tlv tan* oTmir 

of and thA HK i Mf A ni at Buope i^ eoo^ MMMUiolly at ftBoaniw^ mixed 

^iSQisbiMuiqnnltiM. JU^M^fliA’^aMdaed hixtbofbm <f xcrjrBtftUmeQbhniM 
hv extnQdBgnwiaer tiolBwitei; xUoiriBg'tbB liqpd to gedPinbe. tmdiw tbe 
^ iridi Aksohd, eriMeottog the olMliQlfeliii^ to drjiM aiid 
MMoioeedM opplkninm «f Iwxt NMed tote on eoKiitwl put of hia pnMeM. it «•■ 
ftexIo^fiMdMUedtrliMbrridittnteWMcoiitiiiiedMxttch hi madder, and vm 
mix Mrodact of deeooipwiiM of wme other body It wm piwod, hivoevert te the 
expenntots of Scbnnek. that it doea la pR*cxkt in ilie ordinary ntadM of 

aommeroek ttMtogfa not m the flreah root ^ben Ju« taken oat of the groi^ It tea 
UicfoUuViUiMi^ertim — |t crystalliKa u loDo.traneparpiK, InstroiM, jrdloirisb>red 
nkedlea. Theae needles irkea tented to 913^ F. lose their irator of cryatalliMimu 
and become opaqax At ateot F atisanne beguts to aaUime, and if catrftilljr 
Ikeated may te almoat entirely TobtiUted, only a litde eterooal being left tebiacL 
The anbbmate oteuaed tiy ocdWtiitg the va/ioan coasnta of Jong, pliant; trana* 
IwrcDt, oraage>ecdo«red erystids, whtcb are pure anhydroas alixanne. tf madder, or 
any prqpimioa or extract of madder, be heated to the Bame temperature, a suh 
Jhnate of aTmarine ia abo obtai&d, but the crystala are then general^ contaminated 
with dn^ at empyreunatic ml, produced by the d«o(«q|ioabiOB of otter coostituents 
of the root, 'fkia ody matter may, aoeording to Robiquet, te retnored by washing 
the oiyitBls iriA a lotfr cold atooKol Aliaanne b almost wsolable in cold water 
It is only dighti/ soloUe m boding water, ami m depowted, on the aokiioa eoolmg, 
in ydfow crystalline floeba, Whoa the water contains Jarge quantities of acid or 
alts k aeluROu, if dMOires tct^ Uttla alisaniie eten on bnlltag The colour of the 
sOlittua is ydlowtdi wten it is ipiitc free firaiu eliuUes or idkalme eardia. Aliaamae 
duttolrea mnnh BMare readily in alcohol and etter than m water , the solntlfliiia bare a 
deep ydlow eatour Aluanne is decomposed by ehloriiw, and emrerted into a 
edlMtteas product. It w also decomposed by boiling mine add, the produn teiiig 
xoolcnrlesB. eiystalhsed add, ^lAaiie aevi, the Mine (hat is torraed by the aettmi of 
VBrks add on naphttelina. Ahsaidne dissolTei m eorceotmed nlpbune acid, ikU- 
lag a ydlov aolttuoa, which may be heatvd to the boilmg point without changing 
oMur and vitoour any decoaHmutioii of the alizarine, which m precipitated nnebongc d 
on the adifatioB of water Aliaanne dissolres in caustic albaben with a splendid 
pni^ or ewiet eoloar, which remaina nachanged on cx]Kwnire of tte soluuons lo the 
air. The aapanomeat aolitoon, boweeer, loses lU ammiMiia entirely on temg loft to 
stand m an open Teese), and depcsits its aliaanne in the form uf abining priraiatic 
ayatata or of a cryslallnse crust The alkalioe K^otiooa give wiih solatkms of Ibno 
aim baiTfasaha neetpdates of a beaoidiil pniple colour, with afaminaalta a rad, wi>h 
iron aidti a purple precipuate, and with most of the salta of meteliic oxides proci> 
pistes of Tsrious shades porpla. The attnity of aiissrine tor alumina is so great, 
that if die coaponad ni tte two hodies be towiod with boding canstto polaid) lye. it 
metely dhanges lU Oofonr tram red to puiple withoui being decomposed. Alizaritie 
u not more stdaldc m boiimg slam lH|aor tten in bosnng water Tte theiuicii] 
fonai^ of anhydnus aJoarbe la probably and 100 pszit eontaio tooiotore 

by- oak^inon te 4S of earbon, 4 13 of hydrogen, and 45 of axrgeo 

3f atearine » a finely divided or, what is stilt better, m a (teafaly preeipitaitel state, 
te suspended in distilled water, and a pi^e of oalioo moled with aituniBa and 
UOH moidmila of ddferMit strengtte be ptnnged mio it, tte latter, oa gcadoalljr 
Jhmtuig tte bath, teemne dyed The propiMa w neoemarUr a alow one, bocMso 
riteaiiae ia only dightly solnble ia boiltng water, aad as the autdamis cao oaly 
cos^klM with that poruoa acta^y in solntkm, a oonmaat ctedtekm of tte liquid 
aMhllfrloptstolaoider toewNo fresh portioiu of ctdwuruig matfa’ to dteolyo hi 
«te plM of that poithm taken up by the mordsata. A rory amafr pnmortkmal 
quato^y aruBicanue la iwinlmd m otder to dye wnw dirk eolottrs, but it isateolutolx 

aefiemiiig Itef ttetelh sboaU ooMta te traco ofimteraeid ortaM,dmoo4teltetts!r 

woaU eamhtoowito tte oacdi^ ted the latter with the ahaamto Whoa too 
ptoossB Is ooaqileto tte jtonaiia noidaat wBr te tooud to hate aaqahod vanoas 
ateffaii ttf red, -whte toi hw pnrim ohter Usrlt orof I mWobS ehadoT' 

of'teviteBtomdite tothe jsnpfto Af toa aordMtom|tej«d< These otdofot are 


faBdasperamasotastlM oMshMdd^imdilerhyoMatedrdkMvaad 
idphiM Mererto^toe tod tegtemUy fband ^ 


dutteotowh^^Wof tteliw 
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pfu&Mid oa oittoo^ mA m$ pink or Uiac* be cuuniaed, A* eolows an Aaai tv m»> 
tatii, la iritfa tbe iiM»rd«at% almoat para aKurioc. Beaoe rf maj t* 

lamirad, Aat diftrfoe alfiae u raquirod ibr the prodactioB at flwM coloBKi, ud 
that iheita^ eoaiWiauion at thii oolounag matter vtfh the merdaate ittta ]iriaeipal 
ead whteh b to he atutoed hy the d^er in ptodacmg them 
PiepKniM^ the o^hcr red eoloann; matter of madder, with which tbc Mftdra 
colomiti roM Gaultirr de Claubry ud Peraoa, and ttae M^der-pvrjA of BugCi are 
eobataDtadl j idbntteal, cu hardlj m dictmgmibed b; ite appeaiwioe ibna alSirtne 
wlncb hawateMmUMia meet of ua propeitwa It er;a\aU»«e xn email wtfge- 
ndourad or red needlea. When carrftilty heated it u abnoat enttfely volatiH^ 
yietdiaft a lablunate of eliuuag iiTaaeB>oaUniEed cedes and iwedlee. It ia stighttp 
■otoble In boUmg water, giving a pink sotatioo It la more soioble m aleobd ibu 
in water, the SMOtioD haring a deep yellow colour It dKsolree in coooeiitrated 
etdphnrie acid, and ia not deetupowd on beating the eolutioa, eroi to the bolliag 
point It IS decomposed by bcniin^ nitric acid, aod yields, like aliMtlse, jArhalu; 
acid. It m disttn|^»hed firom altaanne, bf its cdubElity in atom b^oor 'n'ben 
treated with a boilmg •olniioo of alum m water, itdiuotree entirely, yietdiag a prenliar 
opdeaernt eolntion, wfaieh appears of a bright mnk cdonr by tnoendtlrd tif^t, ud 
yellowish by reflected light The solution deposits m>tbiog on C'loling, but on 
adding to It an vaoew of munstie or udphnne seid, it becomes eolooriesa, and the 
parpunne flille down in yellow flocks- On this propen^ depends the mediod of 
srparatmg it from atisanse. The compounds of 'purpiinoe with bases are mostly 

f iurvle It dissolves in alkaliet with a bri^t purplish red or cherry >-red cedonr 
f the solution tn caustic potash or soda ho exposed to the air its colour changes 
gradually m reddish-yellow, and the purpurine eoat«>m<d m it is decomposed, a 
clisractenstie which also serves to distmgaish parpunne ftom alisarme^ the alkaline 
sulutions of which arc not changed by the action of oxygen. The eompoaituHi of 
purpunoe approaches very near to thst of aluarmr, but its chenueaJ fbrmnla is 
unknown it eommunicates to calico, which has been pnnted with vanoot mofdaniii, 
colours Siniilsr to those nupurted by nhzariue, but the red is more flery, und the 
black more intense than when ubxarinc is employed. On the other baud, tte purple 
dyed by means at pnrpurloe has a disagreeable redduh (mgr, and presents an 
unpleasant contrast with the beautiful purple fnmi aluanoe The name ef this 
coiounng matter is therefore very inapprapnate, sod is calcalated to mislead The 
etdoon dyed wnfa purponne are leto stable than those dyed with alixanoc, they 
are less ame to resist the action of soap ncid other agents than the latter Hence very 
little purpttniie it found tn einnhiDatiott with the mmrdants, in such madder culuurs 
as have undergone m course of ireatnient with aikahes and seuU, sfter having been 
dyed t indeed, the principal object of this tcealmcnt appears to be the removal of this 
and other nhstanees, so as to leave compounds of aluuciue only on the ikbnc. 

SKicma ojuLusaiS. of maddsst.duu&-mL 

the flber To this cause, Robiquct chiefly ascribed die sawriorfty of the latter in 
dwing fhst colours, and no hetter way of db^uting for it has hitherto been sn^fetted. 
Ihirpanae forma the hosts of the red pigment called madder lake 
JtiAuieme is the naniu a Inch Iisb been applied to a yellow m-yalalTised eulouring 
matter coataiued lu madder It cnioiMdrs m most of its pn^rtieu with the 
madiitf‘onuife <f Kunge It rrystallisea m greemdi-yellow iustrona tcalea and 
needtea When heated it is «ni»vU volatilised, yielding a cryslallme anbltroafee. It 
nt only slightly auloble in budu.g water, but more soluble m boihug ukolKd, {rom 
which It erystalUies on cooling ft dts^ves in concentrated wlphanifncid, and » 
not dermttpeaed on boiling tbv wduttctn It also dissolves m bullmr niiHe acid wdbont 
being dcotmpoaed It dtssuivcs ui caustK alkalies with n parm oidoor. Its onm- 
ptA^ with earths and metallic oxides are mostly red. Wheu treated with a 
iNMlmg mlatioii of pemitrate or perehlonde of iron tt diiadws entirely, yielding a 
browiUab<*red eolotnm, which depoelts nothing oo cobling, bat gives, oft tihe addirioa 
of an excess of mnriaiie aeid, a ydlow Aaocalenl premidtite, consiatiog at a jieealiar 
acid, called mfcWic and. 

Two nmorphona tHlnoua etdounng naatters, forming Vrowmsh-nKl eompoiads 
■ wiUi htUM. have also been AmwA flom madder. Roth are veiy little aolahls in 
bdHiwwsisr. One of them U a dark hrown, brittle, v«dn-hk«aabataBec,y«i7S0siK 
■oinble In aledbol, wUeh mrita at a temperatera a little abora ait^ F, The oOffr to 
a reddbh^biown powder. Ism soluble is sleohol than the yntudBa^ Them two 
mrfeiwiog nstters, (agcdier with nthiawiie, eoastHote prohsh^ the ismim or dim 
eslrarav sMitor c^ihe olderriismtom Tti^ do not ecmmtMHts to the hstsaiuy of dho 
euleiwsd^ wlrii msdder.and exert a very pnjodigiid oAet e« the bcsi^or 
^es. If printed eriiee be dyed with n wxtiuooraliMsdxft sod any one eC Aeae 
am«io«ategt)iatteri.tte eobmix ato Anad to be bath vosker nd km beutiM 
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te«tedSnriMlt«Bft|dogredilBa^ The i«i infoirea la avBge liiun aaAHht 
ifOMhM, whibt the Ueek J» im fataiMi* nA theiwrtt of fte edteo 
whM eh^M vcmdn vhtoe ere iMud to beve s ^eBoitM eolmtr. Haiee itieofim- 
MMMoete^ArrrilntlMr AttehooU be eounNnoieA etnochee p(Miblt.bgr 
pMTcetiec toen either ft«to AMvief to the Af^baA or iWm etteehing tfaenidfei 
tet]Mftbri& 

TfaeoaMreenetitoenleof leeAto poMCM no Inlenst in nugrbe- 

egewof iiB|Kiiteiwe Mtoonee^fimoe cf the eAeti vlAeh th^jr produee Amos ^ 
oefOorApdiy TheiwetiiMwin the eteioiavyehUexIete tttoe root, » probebljr 
en iediflineBi eabeteBee. bto in eoeM^eeaec of the etie sod repidi^ with whiok it 
y—M Into weetic eet^ it mey in dyriup ect rery prtJediOMUj by eombhiing 
wift the BMnwats eeA pvwreetiiif them tekiof «p omonnag metier The emec* 
life —^t*** * of medder, when In an nealtefM itele, piodaoce no hufttrioue eflbete 
Vnt by the aetKw of oxrycm c^eeiel^ it u elofileA teupentnre, it ee> 
^i^«e n loowa etAonr end then coQtrihntei, together with (he nbsadiw end the 
netiMnisoolooni«nieMere.ln deterioretmg the eolonn end mUyieg the white pern 
efthe&hne. The extnetire matter, when »« ftete of pari^, hee the enpeeruee 
ofeyeDow lyxnp like hoow. whidx u ea^y eolable In water end eleohoL Wbea 
pniw It is not mminMed &om ite watery eolnthm hy any earthy or metaUie aalt, 
bat if the aolotioa be efapomted u oeotaet with the air* it |radnaUy bccomei browa, 
and torn girea an abimdaat brown ]»«cipitate with aoear of lead. When ita watery 
lotatKMi le mined with mnnatie er anlpburie acid and boiled, it beooiaei green end 
depoaita n dark greenpowder. Henee tbU extmctlTe mmtor hie, for the aue of die* 
tmetiOD, bceaeaUed CUArepeeme^ uk&Jtm&tckhrte AeuL The hitter prinetplc ofniadder 
wiU be ra ftn nd to pieeenily. The XniAme of Kidihiiann, end the auMdep-wfibv of 
Jtuage are auxtaree of the eatiwetire matter and the bitter pnneiplA 1’he togar 
coetaincd in madder w pcobaUr grape sugar. It haa om hitherlo bean obtained in n 
eiyetalileed emte. but it yields by formauniion atcobid and carbonio acid, like Drdi> 
nai? lagar The woody fibre which n left after nmdder haa bees Itn 


^ — — treated with 

f anoaa icdfimta nntU nothing more » exinctcd. alwayi retamt a alight reddish or 
browaiak tiaga ftwta the pmenee of aome etdoanag matter whieh eanoot be com- 
plettlyiwniBfed* and aecme to adhere to it in the same way aa it does to the cotton 
fitea of nsmoadanted ealioo. 

Them mn qnesUoa eonneeted with the chemical histoiy of maddet which mnit not 
bapamed oeea m stleace^ linoe it le one whieb poesemea great interest, nod mif at 
•omefotnra time beeomB of great imptafanee, vis. tb« qoeatoa aa to the etate in wlyph 
dm aoloniia| matten onghwly cniw m the root It has tong been known, that wSni 
ipnand mnddmis k^ ti|^y packed m casks for some time^ it eooitantlj imprures 
in qnafity for aewerm yean, after wfaicb it again detenoratea , and it waa ntwsyi anp- 
pOMfilhat dM ^ect wai doc to aome proeecs of alow fermentahoa going on in too 
mtenor of che mass, an opmion which seemed to be justified 1^ the evident inrrraai 
m wmgbt anft TtAiiiiie, ai^ foe ngaloioertftion of foe paitidleo inudh toifo |Aace at foe 
aame dme. Kerenh^eae die eamer ebemicalvxsminaiioiie of madder threw nob^t 
whateTtir on tbu part of the anljeet, sinoe the red odoanog matters were found to 
he eery ctahle eoo^otnidi, not easily deeompoeed except by the actioo ofTciy potent 
ngema ■» that when once foramd H eeemed improbable that they would be at all 
aftetedbyaay meKpraeeesef formeatatum. Hence aome dteanete were led to die 
eoadaeion that the improremeot which takes place le the quality of madder oo keej^ 
mg u eeased by aa a^nal formatjoii of firwh coloonog nutter A very simple exw 
pCTiaient amy indeed rnfitoe to prove that the whole of the eolouring matter doee aoc 
exiat ready fonned, even in the article m need by the dyer If orfonary madder bo 
cxfiraeteA with cold water, die extract after beiag filtered has gnoially aa add w- 
aetun, sod canaot cootdn odt of the edaanng amnem, anwe tbcac are almost^- 
Bolable w oidd water, especially when there is any and nreseM. ITsvenhrieac toe 
exhM when gradoaUr heated is found capable of dyeing w dm aeam way as "**^*«» 
itad£ g the extract be made trieraMystreag, it pnisemiM adesnyrflow eeloar aad 
a vembtoertaate; bat if it be allowed to staad m awwai plaeo for a few hoon^ 
it gelatmm^ aad dwusolaUejeUy which la formed ia fem4 to pomeis the whole of 
the tinctorial p ower of the I^td, whidi has also km Its ydtow eokar aad fetter, 
tocts. Hcace, It wiay ^ 


. „ ^4nay be inferred that Ac aobstiaeawhhfeiaHputs to the exteaet Its 

JSd^MrfSoimog iSSSS rtse totoafonaatka ofaeenaia 

"WM pefeUiea by Skeeine, eeatoliuag toe reaalle of aa aaa- 
aad physwlomeel examuatleti of toe atadder pbwt, rsealli whieh weiw coa- 
ridM^aomMM^I^amme wee awatdedio toeaatoar to to# Itoyal Aeadmny 
afMtoM^llromcfo. Ttoj nveeMgetwBledtoeaBthociotoieaae l aekai toatthe 
drihto toeX^riqgiiaatetmfofeaeNadf-fisimea lediiahmtlag awitor, bM are fiUefi 
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irUk t tmipMvtrt jdlov Jalee^ vliiflli on <xpo«ai» to di* ntmoipliefn feMonior 
nddudi M& opn^ » eoMe^ooc of tfLe^vnaiiiofn of nd eokmting nwttof. Henco 
bo fai fenod tbit Ae mKduble red eoloariag matter vaa atnpfy a jrodnetof rnddation 
of tike aolobto ^llow oaa, asd that, eooMqocndy, the more eommete tbe mqwaora of 
the trtainrted root to tb« atmo^ilMre, the greater voald be ite tmetonal power, and 
beeTenneotM&raatoamnrt tbatallthe proumate pnoeifdat obtained fhoml^ 
root wen denred nlUiiuitaly from otto emgle iuhataoce cooteined in the whole plant 
Thai tba fteeh roots* before bemg dried, do indeed contain no eotomdu natter 
eapehle impartiog to nordanti ooloura dT the usual I4)pearanee and inteo^f, maf 
be proved bp Uw fotlowiog enpetiment -- If the tocu* at eoosi aa thep arc tahea 
out uf the ground, are ent into small pieces aa aoickJp ae poedbic, and mn extneted 
with hodmg ipiTite of wue, a yellow extraet it obtained whieb, after being filtered 
and eraporated, leaves a hrmrniih'pellow residue Kow this rendue <m being Tedia> 
solved in water is foand tneapable of imparting to mordants a^ bat the tligbteat 
eiisdea of odour t and. on the other hand, tbe portioii of the root left after extractioa 
with i^intnof wine, on being enh|«eted to the tacne teet » the extract, is foirnd to 
possew as little tinctorial power as the latter If. however, the roots, instead of bemg 
treated with spmta of wine, are macerated in water, tbe boaar oa being gradually 
heated dyes the usual eotoan as well ae ordinary madder. Hence it map be mforred 
tiiat bp meaaa ateohoi tbe eohmr'prodncing body of the root map be aepaTated 
from me Mot which, underordtuarp eircumstanees, is deteined to effset its traoa- 
formatMii iuto CKdonring matter, tbe one being solaljii and the other intolable m ^at 
menatruno. It was bp this aod other similar fimts that Sehunck. was led to an exami. 
nation of tb» part of ibe auldeoi* He infera from hu expenoients that the coUhst- 
produoing body of madder is tdrotieal with its so-called bitter pnaciple* to which he 
h» given the name of Rtdmn. This body, when pare, has tbe following pro- 
perties — It IS an amorphouil, shmiog, bnttle Suhstauce like ^m. dark brown and 
opaque in mMs, bat yellow and transparent m thin lavers. Its sotatums an of a 
deep yellow colour, and have an latcmely bitter taste. It u easily stduhle in water 
and aicbbul Tbe watery solution tarns of a blood-red eolonr, on the addition of 
caustic and carbonated ulhaiiea, and gives dark red precipitate with lima and baryta 
water Tbe solntKHi gives a copioua light red preeifatato with basic acetate of lend, 
but yi^ds no precipitate with any other metallie salt On trying to dye with fnbtaii 
in tne usual xnsjmet, tbe mordants BMome only the fomtest shades of eolonr. If. 
however, the watery solotiim be mixed with sulphuric or morutie aoid and boiled, 

U sradually deposits a quantity cd losoluble yellow fioebs, whieh after being sepa- 
rafld by filtration and well washed, are fouud to dye the same coJours aa those obtaioed 
means of madder In foct, these ftocks contain ahxanne, to whmb they owe their 
tiuclonal pown-, but they also contain a cryataUned yellow colonnng matter, similar 
to, hot not identical with robweme, as well astwo resuioos eotoaring matten, which 


S^uaek has named Fenmlias and RubtrehMt and which are probably idenlica] with 
tM resinous oolounng matters before reforred to as being clamed from ordmary 
madder The liquid filtered from the flucks contains an uncrystalliiaUe sugar, 
auuilar tot^ which is obtained from madder itself Rnbian » not decomposed by 
ordioaty fonnents. such as yeast and decomposing casein % but by extraettng madder 
with cold watrt, and addmg alcohol to ihe extract, a substanee is preotpitalcd in pale 
rt-d flocks, wkteb possesses in ao e mment degree die power of effeeting dw decom- 
posrtioo of rabisn H a watery solution of the latter be mixed wnb some of the 
foicealcot iireelpitste (after having been collected on a filter, and washed with 
Hebholb and theu left to stand lu a warn pdaee for some houia, the mixtere m con- 
verted iDto a light brows Jelly, which is so thick that the vessel vasy he reversed 
without Its foUing out This jelly when agitated with cold water oomminiieates to 
(h^atter very little colour ot taste, promug that the mhan has undemne coat- 
pi^ dcontapoaitton Iqr the seticn of tbe fioecalent sabatuce or ftnaent added to ita 
aduiioa. The cold water, however, extraots from (he wtetiaoBs masa a quMtity of 
sugar, wUla ttie portion left uBdiBSolved eonttina ahaance. verantinte tuteietiiiev and 
a ervitalluie yellow eoloiinag matter, beddes a portion of ondecempoasd formestt. 
Rubiaa. therefore, ^ Um aebon mlncial aeda and of the poeulmr formcBt 

of madder, la deemnposed. yielding augar and a variety of eolmmng aoaUMte the 
*^aeiuid of whi^ h ahsarbte ]tapjifan,ftttetdtetelhattheaeeototanagaaatlafaini 
not ot^mdly emKttUned aa soeh la the not, but are ftwined by ^ deoumpo^oa 
of ooe parent sabslaiiee. which aUrne la prodoeed by the vital enari^ of ftw planb 
* In addtilon to ikis mtwomee,tbe plaat alio eoutoius another, w4deh p ua ae aa m the pro- 
party id ladd^ afteliu ftu deeomposition of tba fiat The two ai^howcror, 
doruig Ae nvlag atate or the phmt, peeeented firon aoting on one aanthar, elthar m 
oomaqasaee of tbalr hehif caotdned la diSsreat odb, or Voaaae ftie vital antegiea 
of|lteplaiUmdtotlheprocesai<dac«H«poiitMB. l>Briag tite drying and gciaAg o^ 
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vIMf^mytt^psKiod A«fcd«iM«d«r{iki9tl!idff«b«li4tiNd. ft i» floiBj «ciai- 
| i k M[<tri»g^ jaeoom of tjwwny in^ md Iwwaitp ime^fiwitomNiiwJttdBg wib' 
«iMoe OM ^ AmMd, eti^Mr In tae Bqiiar or theroaUad ntddart oAvr tho oiM^Mi 


djr eoKuneiiooi aat wmlbiM 
bvlagtiNd. ftitfloaBjOdOi* 


ilMoe OM AXMMd, eiaiar itt tte BqMT or tberoaUad ntdflart oAvr tho opontaM 
4 r 4 ^«ii«ltee»eUddl. ThofnMnMorootyfttdertiiMoetmtokoMMatkldiinag 
«Mi prwwM ct 4oe wM 0rftmB, M Dwnine wpowd. NorwdMlen^ ocfiordioK to 
Sobanefc. rvluaB doct to MBer « BMtba oiaig«too» wlun it« watery MlutKm 
iui«d«ithiDia»mnciai«rantilni»eutti.%«moeed^ aotiQa ef tbe anwN^lim, 
giTtagTieeloa9«etdiaradd,<aUeaiy hianiNOMcaddL When nibiaft ie baMed at 
a tenqwntare eoneidfr a bty aoseofiiV 111!° F »it ta e e a Teited wUbaat noeh ehaafo 
of afpaamaee into a aabetanoe '■riiidi yidda by deoanpodtlon terinoaa eolaarbif 
maMmloilieplaQeafkSnrine. Tbe |;rei« oaem tlwae eoiooni^ msttera ooa- 
tawed in tbe madder ^ eommcrec araea dicMfbre moet pnb^ly flvm tbe high 
teMMatare emfdayed la diy mg the root. 

A^pfc gaiBi f yawftftr « AftT ^ ecoorot whwh haejmtt hem given of 

the coffij^tloii of Budder, tt marewUy ha emcrived that the chemical and ^jeieaJ 
I^eDoiDmvrluehoeear dntfaig the vanooepraecHea of madder dydng areof a rather 
eoa^ilieamd natore^ and diat mai^ of theee ^momeiw have not yet leeeivcd i per- 
mU Mte ft aiy explanamm, Ktrerthehna the pr«KoC date of oar knowledge on 
thia nilgeet maj enable ne to aire a ooosMtent explanation of the (irnfa inreaenied 
to na hgr^ eaperieoce of the djer, and even, to itidWc nfaat direetioo our labonrs 
ttaat if we wish to laprorechh bmaeh of the arta, 

fo order to mndaee perd^y &lt coloari in madder dyeing, it le neoemry that the 
aaadder ahooM oontam a laige proportKm of carbonate of lime, and if the madder w 


tmled with diiole colpbnric or marimM aeid, to aa to dUKdve all the lime coaiained 
m It. and then w^ed with cold water nobl the excem of arid la muoved, itc tine- 
tonal power will he Ibaiid to he very arach dnninwbi-d, bnt mn be entirity rretorrd. 
and eres lacfeewd, by the addmon of a proper quantity of lime veier or chalk 
Hence too A.rlgnoa madder, which is grown in a hi|^ly calearcooe aoil, and eontaius 
M owrit earhonate of fame ae to eflwveece with aci^ afforde the meet permanent 
eoieom , whilae Alaace madder reqairce the addition of earbmiaie of lime in order to 
PTOdnee the aawe eflkei. Tbia fact waa firet poioUNl out by Haiiamann, who^ nlUr 
Innng pcndaecd eery 6 » redaat Ifawea, eocoiroterrd the greitesi (dtoraclw to dyeing 
the same nda at leigelhBeli, near Odmar, where he went to lire Niimeniua ingjlm 
iwdertafccA with the \tew of obtaining the wmr eucceM in hia new ettabliahment, 
pvored Aat the eaaae of hb ftroorable rerafts at Rouen exited in the water. « bieh 
eoawlned caiheante of Ume in aohttion, wbiiit the water of Ijogetheeh waa nearly 
He then tried a Ibetitioas ealcdreoua water, by adding ebalk to bia dye-hatb, 
vmg obtamed ibe mom aatisfiictorr rewilta. be waa not lone in pradncinii hem at 


mvmg obtamed ibe moat aatisfiictorr rewilu. be waa not long in 
beanttftii and aa aedid vvda aa he had done at Rones. Iliia ample 


lacing hem aa 
led to the pro- 


dnetemetaatranof letnAtymernmn on lAie pan of anme of tM Frescb chemiatB and 
caKco-prwiece, winch Aliy eoafirmed the rewba of Haiomune* wtthoiil, however 
leadwg to aaatiabefoiy expiMtfjoD of them. Tbe experinenta of Robiqotd prove 
that in dyeing widt pore sitxarine ^ leaai addition of iW b rather K^urionB disii 
odtermae. aa it merdy wcnkena the eotoora wirlwttl adding to their dniwbiltty Hence 
tbe heaeiletal of iime can only be aeeoaoted fiir by aome action which it wterte 

on other ^atitnenfa of the root Banhddi imagined that thu action conataief 
Bimptr in iSe decoupoaitioa of the talphai* of magneab. which he fiwnd to he oon- 
tained m oriiM madder It waa amerted by mbeva, that the earbonate of lime 
aerved to nenirduc lome free aeid. mnnoeed by Knhhnann to be malic acid, wbieh 
waa preaetit w come madden, and wbieb am only to a gnwi degree prmmedndie 
oofararmg mattera tretn dnMrttmg u the dye-bath, frafcabo omuhtoed w'tA Uie mor- 
daam to tiKC»a«Ma of the latter. Thov^ iaier n«wi«fa«a have ftUed to detect 
the extbeace of mcBe aeid ha madder, atJU « b eeriahi that all watery eatfieta of 
maddm oontam peetw and, which probably exbti b te nmt oiMbOlly aa peetba i 

and dm Ob aeid, whea b a frM aiab aefa jMM odorioiiby b dye^ with bwavbe. 

^embdOiftbMBoitttenwhbedwtibl^ ir«vertlHilem,lt«eeiiietl»tmad- 
dcr^ieh b aatan^Mebot in bam, ommC h« aude to iwpbee entfrwiy aoeh 

H«mRob^netwmfadbti»ooiHdodoo,thattlMinlMiirkfodaof r 
■wMyi wWd& mo ibn the moat deddon b Haw, eoMab more paepiiraw aad bai 
a&aite dm ameiior hbdi, aad that fW aaihettgto of Itaw aerm lawRy to a<»^ 

IlMwm Ah feayrndoe and prevent it floma^htewfAtteaMcdiiali^aodihaB pro- 

'ov'imaoRaaiiMiamg asaiteca or maamavaei aetn- < 
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Sft nitli pw» •Hnris^lw datenoratlag- tbe ecdoott ud ndfyinf, the 
vkitB pKitt of the fiiMe^ lod thtt theae etneoiaBrv eodi^/oeBtralucft hrthe ed^tara 
of » tttde Haoe water to ^ dyo-badt. If In d)^«uie with nadder the wM«r the 
adonrindiMittHne were -ttt • ftee Mete, the reeuiOBi and ydlow eofaMrhtgnatteH woaU. 
aaeordnig to Sehmek, mite with the noedaiiti, to the eiotaaioti ^ the aHaarine. 
jiddn^eoloan oThtda permaneney andofaduagreeaUelrae; tnit on adding Usee they 
oomhlno with iu and the allcanae, heiitg leu eleotro-n^tire, then attaolui itulf to 
the moidante orweaker haeea A great cxeeu of llau would of eottne hare an 
iidnnow eiStot by eomhiniog alfo with the aliaarhie. and prerenting it ftom exerting 
rte tinotoria) power In pniirtice a little lew hme W added thaa la aodtoient to talce 
up fbe whole of die hnpuntice with whieh the atlaarine le asaoetated, thm allowing 
a portion of the to go to the mordante, to be eubeequently removed Iw treat* 

aunt with Boap and other detergeata. Imtly, it haa been aeaerM by Kadkim and 
!*ffreot,that when fane u need in dyeing with madder the colonre prodneed are not 
UDiply oompOBode of eolounng utttterw^ mordants, bateontain also in ehenueal oom> 
bination a certain qnanuty of iW. which adde very moeb to tiieir atabgfaty. It ie pro- 
bable that all tbm eanees eonhribnte in producing the effect. Tbe eaiboDatca of 
magweia and sine, acetate and nentral pboapbate of line, and tbe protoxidci of lead, 
alno and neDganeae, ect in a similar manner to carbonate itf lime m niMlder dyeing, 
but arr leu efBcient 

Damboumey and Beckman bare asserted, that it is more adrantageoas to employ 
the Aeeh root of madder than that which hae been eubmitted to denecatioa, eipeciaHy 
by means of storea But in its state of irashaess, its rolame becomes troublesome id 
the dye buh, and uniform obacrraiion seeme to prore that n ameiiorateaby age np to 
a rextim punt. Besides, it mnst be rendered snsceptible of keeping and carrying 
easily 

In dyeiM printed ealicou with madder thr general eoume of proeeeding is u 
followi ~The madder having been mixed in the d>e-ressel with tbe pn^r quantity 
4tf water, and, if necessary, inth chalk, the liquid is heated slowly by means of fire cv 
steam, and the fhbno is mtrodneed and kept constantlv moving, until the dyetng is 
ftniafavd (See Cauco-pbiktixo.) The lempeeaitaTc shoaldbe kept low at fint, and 
timuld be gradualh raised, witboitt allowing it to Ihli, until it reaches the boiliog- 
ponit , and the boiling mar, if ncrcs^arr, be contmoed for a short time. Tte duef 
oi^ect of tbe gradual beating seems to be to allow the ferment to mtert its full power 
on (he mbian or eolour-prodneine brdv, for this process, like all processes (d fitr- 
mgnuuon, IS moat active at a tempeialure of about 100° F , and is arrested at 319° F 
In dyiing quickly* less permauent colours are also prodneed m consequence* probably 
of tbe eMOttnng matters combtomg wuh the more luperticml portions of the mordaDt>, 
and not penetrating euScieotly into the interior of the vegetable fibre The fasti-At 
etdiHin *re woduced bjr dreiag at a moderate temperature, and not allowiag the 
Mquid to boiL By boUrag, tbe madder becomes more thorougfaly exbanstad, and a 
greater di<pth of e^onr is attained, but the latter reaists kai perraetiy tbe action o4 
loap and other agenta, thau (be same shade d>ed at a lower tempentore. The time 
oerupted in dyeing vanes ai^eurding to the nature and intensity of tiie cotoura to be 
pmdncpd , but there is little sdvaatsfee in allowing it in any csk to exceed three bovrx, 
siuee tbe gain mooloor aeqaind h more thiu eoanterbaJaaoed by the loss cf time and 
lamwsned evpenditurv of fuel caused by a long eontmned obailition lo dyeing ordi- 
nary madder eohmia, such as red, blaefc, diocolate, and common purple, which do not 
^require mineh ireatment after dyeiag, m order to gire them the desired tone and in- 
tensity, strong but lofienor oualitiea of madder may be used with adstotage , and 
varuNiB other dye-stuffs, snob as peaehwood, quercitron bark, smnae, Ac., are i^en 
added to the soadder. m order to vary the shade and depth of codoor Bat far fbe 
fititr oohWA SBCh as pmk and fine pwpla* which after dyeing moat be auljeeied to a 
loag coorse at treatment whh soap and emde befcire they aesDiiie the reqmerte beauty 
and delioaey of hoe, it la neoeesary to employ the finest qualities of madder; far if 
dyed with infarSoe qasdtUea they would veamt only imperfectly the veqmnte after- 
twamsent, and gnat cam most be observed In n^ulabitg the tempeimtiire Airb^ 
dy^ig Tbe amltiim «f other <^-etmfih in their case, would be not <mly ne rfe e a , 
a but poeitivnly UtMona. l%e nee of diflbreiit kinds and quahtiee of madder ia oon- 
Inaa^ it often Aund (a be attended with banefil. arierag probably fitun the cAeum- 
atanea of one Idsd aupplyfag tame material ar other, such as ftrsaeBt orearhoBaae «f 
horn, ka whUhihe athar is daficMBt 

Tha cbmahai praeaaaaa wUdt take plam during tta oparadnaaf dyeiBgaMiy be 
abactiydeawibed as fallawat—Ob die first plaon the water of fae 4ye*Mlb extracts 
the wocaBoInU* oonaUto eD ti of tbe madder, andi as tiw sagar, exttaotiva matter, and 
bitter priacifln TbalaWm'entitanceia d acoai w oaed by ftwftnnen^aDdtiwfQlow^ 
big mamt tbei d ty fanne d la added to (bar wwfa aaready egiMi in Qm root Aafae 



n « 1UIDB& 

pn^ wnfSl MCMI «f tk* 

STmaSTiw M « ttUad 

iSIaSSy pwroSort to «f «wie to U 47«iMto *» '»wo^ 

•BVsimtttm oolDw WOMCMiAiiied utkn ofth* bntw^oxjm 
•«4 aoiM toe«h^ nnifMafif to* «&toi(Uh &witorttkro«nUfi8* Vhcnt^ 
4 yclM ii«aMhAA(iwliqm mam andljiad of • pale duty v^ooloar 
oootoa* • MiaAbr afooiooiiBg mttev to » atata of eomb i a at w H i vMi lim ^ oitojr 
btfca torn Uw andte. arum portuM of toe mardaot aaritutoally detaeked fhan 

titofltoria Tlw xtotoarirndderto tin botton Ilf the Ifqwralm comma KQOutitT 

«f tfotowng meter to a wBiilar aiato cf eomtonaiioii. Bjr mvig toe fMtdaa a^ 
the Iraaor with aal^Mrto or imnatio add, boitov and then waabmr vito «aw, the 
TanonahaMa am femnred. and toe eotonnog miter » tons made itTaStobla fee djetni^ 
Oeeawmlly. when a tvj great depth of ooioar la reqwred, it » l^mnA adenaWe to 

kitoetootopaaitoraaghaaeooiidd 7 wigo|icrattoa,uiat«adofotoBiDtogthc iwqniaiie 


After Ac oalion hat been iMMvad ftom toe dfa*balh and washed in water, it 
mbIb a werj a|ipeaiaBe& The alomtoa moident has acquired a dirljr 

brawnldi rcdoohMnv and the nroa^aoedant « hlaek or hrowaiatopaii^ arcordiog to 
lb BtKiigth, whaat toe whfte portiona ere reddito-liroAtt. In toe case of oaADarr 
oolonn^toeftibneiaiiowpeaaedtlwoixghaiiiixiateoriiailiiighrtBaadwaurwto oujio 
a week eolatua of totonde of lime^ or it la exposed tor eome itne on the gni>e lo the 
aedna of air and hght, or it ia aohjetoed to aeeerel of toeae praecaava w aucfleaaion, by 
whitoiaMmatoapDpQf&ieaaJhmiy totoemoidaimor toe fibce are, n a great ttni» 
amw ntoer remowed or deatraaped, toe whhn porttone tveovenag their punij, Md the 
led, toato. pntpk^ and ehoeolaie, appearing aftenrardsaufteienUj bri^t tor ordinary 
pnrpoaea. Tbat toe edioani, however, even after b<>xBg tone trraied, auH eoouni in 
conilHnaaioB with toe nocdinta other aabetancee is addition to the red ctdintrisg 
natceis, way be prorod by a very aiw^ expaimenL If a tow yards of aeme eaiico, 
wKtoh igM been tneted. ea Jost dMcnbed, be tmmened la diluto manatie aeid to to« 
edIA toe woidaiiie are removed, and toe eidoan are dratmyed , orangewecdouml 
■taioa btom left on toe pbeea where tbay were before fixed. After washing ibe 
eaheo wkh «nM water, the amgeoafomed wetter may be duu>lv«d m alkali, and iIm 
etooo left cetirdy whites. The aotutioa, which is brownish red. giies. with an tzeJU 
of aoid, a. raddfatohrown fioeenleot precipitate This precipitate, after being eoi(t«t«d 
on a filter and wvU watoed with water, ia touad to be <ra1y jpartiaily soinUe in boiliox 


The >dIow aleobolie solatiod leawa, on spootaneotu erapocaiinit, « brown enOailina 
rend^ which la toaod on exawioatioii to eonaiD aliianne, porpnnne, a Itiile rulm- 
erne, or aom naular oompoond, and a brown amonboua aobanum TIm fwmoial 
of toeae Ttnona mi|«ntjee, aaaoeuited wKb the ilixatine, leewa to be toe |iriociiialob> 
jeetoftoe treatment to wbieb mdder ntdonra are eal^eeted, when » » desired to give 
Iheai toe bi^ieet degree of brilUaney of wbich they are anscepfiMe. Thu eoarar irf 
treetnmrt, aa apphed to printed caheoea, my he akortly deienbed aa follows —The 
gaod% after being very fnily dyed, generelly with toe addition of chalk, and then 
waabeA aw pasKd tor aoi^^ time dmnigh a solnuoa of soap, which la beatsd to ac 

S wodente temperature. By this meatu a great deal of oolour la mitQt«d,aB may be 
ihe rad tio» of toe aoap bqiior, and the parity of (he while poriiooa la aimost 
restored. Ihiring this proeesa the brown and yellow colMriag mattera are 
Nwoved by doable deoompouttoo. toe alkali of the atm oombiaing wuh 
and diBMiviiigtoew, while toe tot aeid takes toeirplam on toe fofarto, Aftwbi^ 
waMtoegoodf are passed tonoghaweak fiolmion of acid, woatfyewhiiiarie w 


waM toe goods are passed tonoghaweak fiolmlM of acid, woetfy ewhiiiar,« ». 
oxalM aeid, or aa acid tw salt, wbito ceiiaee the eoloan to aHWine an mange Uiigc 


toiacA^y pncfre. IJo aext^ in the prooeaa la, after washing toe to twai 

«»r» 

awj^yiald«wa«toMaatianoraeepliqiMHrinae)Mc veaaelaaderawaeiirn Byex> 

hmeafter toefijat eoapntg; toe see of acid may 
ye^toadp bwtlmpcoeeaathenbeeoniea nneh more lediotm. In ibie way me pro* 
torndtehm^piaketiaj^ which, to dclieaey of hiie^ oombfaed With 

^ in toe aria, Whatottihe 


•* cenatlmeirt of toaeeoaloMa m net cer- 

amlpbfttfpcolmhlatoMttcoimbiftesfotoeirlMwi^sn^ It 

fohtown^toatlltoy always eontatafirt add. If apiaoeoraiSeoarliiAhaa 
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faitde«etft»dbitiw witbaifatio Bei4» fKe eoinv to 
deMrofed. Md • 7dIo« ittini » toS hi iu flaoe. TU* y^Acrr Jtam dtoiMflani on 
tM ttUeot wtUTwMngmth water, irtdi alkali, ^Mdiac ftaeliction Waw- 

tiftal jw^le oolottr. Tltla aoledm ^«e i^ihi wiA an exeeaa of add a pakrr Soeen- 
Int larcdrtaia, wbMb, after flltratioD, dnadrea almoat eatir^ in boOba dedtol, 
and the aelattos on arapMattoii aftwdi needk-ibaped erjratalsof panaSni^ mixed 
whh white maaflM of tot aeid. The latter, therefore, aeema to oeenpj the plaeo taken 
vp h; the nnpvntia hetorelha tnatmeni withKap. Th» expedment aemn atoo to 
prare tiiat it ie alfamnne whidi fbmw the beau of die more pennaneBt odeafi 
aSorded hj madder, tboa|^ on the other hand, aa in dyetpg dm dner weildrr 
odeott, it eanaot he dentd that the coteunog mattere wl^to an removed hr the 
treatment with eonp and amds eeotnbate to the eflhct prodneed m ^^19 ordmarw 
madder edoure. 

The aamc nsnit it attained in d^emg Twhey red, hut the proceea enplaned to 
anmewhat different and much more coiB]d‘<^ted. (8m Tdxkxx ilxii ) 

The attempt! which bare been made at vanooa timee to ohiam an extract cf 
madder, eapdde of heug appUed In euktng eo'calted eteam eokian for cahoo and 
other tobriM have not ^n completely euceesafoL A. reiy beaotifhl pink be« been 
prodneed by Gailard and Oirardin, in France, by pnnting on calico, prenonaly pre- 
pored with eome mordant, an unmoaiacal adotion. of an eattaet of madder, called 
cohnM, bat It ie not mneh enperior, tuber at regarde iie hue or ht degrte of perma- 
neni^. to what can be obtained by eaiter prooetse* fonm dyewoodtand other materially 
Madder it not eo roneh employed in woollen dyeing, etpeeullj in this eoniKry. ta 
ID ootfon dyeing end printing Only ordinary wooTton goods are dyed red with 
madder, eioce dte oedoiu- le not so bright ea thet obtained from eoehmeal or lac, 
thiHigh II w more permanent and cheaper A mixture of alum and tartaria employed 
as a mordant. The addition of a little muriate of tin in dyeing, imparts to the cotonr 
a more ecariet tinge. The bath of madder, at the rate of fWxn 8 to 16 ooooes to the 
poniid of cloth, ie heated to such a degree as to be just bearable by the band, and the 
goods ere then dyed by the wmee, without beatiog the bath more until the eoloitnug 
matter is fixed. Vilalts prescribes as u mordant, one 4 th of alum and fme- 16 th 
of tartar, and fiw dyeing oite-trd of madder, with the adduiim of a Mth of 
iulatiOD of tin. diluted with its weight of water He rauet the tempentuie m the 
space of one hour to :200**, and aAerwards be boils for 3 or 4 minotes, a etreamstaiice 
uhieb la bdieved to cnntribiite to the fixation of the colour The Ik^, after dyeing, 
appeara to eoutam much ydiow colouring matter Sometimes a little archil is added 
to the madder, in order to give the dye a pink tmge , but the efiect is not lasting. 
Uy pasaing the goods after dyemg through wtak alkali, the colour aeqntrea a hlueidi 
tinge. By adding other dyeHUaffs. such aa fbetto, pemshwood and lonood, to the 
madder in d^ing, vanous Mades cf brown, draK toe-, are obtained Madder is also 
used in coiyiUMtion with wotid and mdigo 10 dicing woedleo goods Mac, in order to 
Impart to the colour a reddish tinge CS& iKoioa') 

Silk IS sridom dyed with madder bmuee eochineal affords brighter tmte. 
Pivparatmu ^ Jlfmidtr — The nninerons analytical iDTestigations of madder, 
undertaken ehiefiy m ooaseqnenee (ff the Snoidtd lodustnelle de Hnlhuuee havmg 
ofoed in the year 1896 a premium for n meaiw nf diw»Tenng the real quantuy 
ofeoloiiriog BMUM in the root, and of determimng the comparative value of different 
samplee of madder, led to many attempts on the part of ifoeiniato to improve Oie 
dknaltty of this dye stuff by meaus of chemical agents, and thus render it more fit for 
the pmiieees to which 11 is applied. Bobiquet and Peraos were the fintdo point oat 
the advaatagee wbidi reeulit from eobfouiting madder. prevK»a to lU betag need, to 
the aeiioa ^ ntrong aetda. They showed thak ^7 aeting on madder with itroog 
euipb n rfa aetd, and then earefuUy washing ont (he acid with water, a pradnet wu 
obtamed. whieii not tmly poMessed a grerter liactionid power thom the ongual 
snaierU, bat aba dyed maim brighter coloara. Thu rntportant dieeovery. whidi was 
sot. like so ma^ others, arrived at by efaance, hat waa pnndy Uie residt of setentifio 
hneetmadixi, dM ant at flnt raceiTe, ew the part of pcaeiical men. toe ^qweetotum 
which it deserved. The prodnet obtained by the aetum ct snlphurio acid on madder, 
pwhioh to Ae fini iostanoa toM ealM efiorwis afterwarde ywsmemA waa 

fitataMuntoetoiadtmalargeamleby MM. Lagwr and Thomea of AYignaa, tort an 
mat wera tha pcalndlma entertained W dyere and cwlico-pnntcra agnwto Irt ift 
aectmMteaeeaieii^ that yence dapsed heftm they could be ov er es m e 1 indeed they 
were portto JaMEed b7 the hnpvvfoet aMare of toe prodnet itweE The peraeeenag 
efbrta to tatocove the method of aanontoetwre. and adm it to the wanti «f the 
aonanmer, wore to lart a tt eadid with aneoata, so that at wt pmeat day fexaaeme 
hu«eaMto1»«Hdt6MfNaiin astMt m laadtor.ttd torge fMAhOM M it aaa 
MV iBWitoflOpfed in Ttonee and ether Mosuiea 
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nM4l«r«tk« 

iw«1i«rt>i^twi<i(l^i>wii^ mA tod ilhwi 

Trfnlfnriil mm imicaac •» m«ilsw com* te ininm, nd dwt tlte wood* Mm 
iiWHittaMBmtaM cum^M m to ivmiit ft tnm attneUuf uA biodbuiaiij 
tt Ifim Mfirarftv mailw. Tbft t r p hiwrto B ft iwt «»dfd|x tonwct. wmc it ft n<ft 
amMny to carry tlieMikK totem Mtotilft to urteifte uycf te roMtftaeoM 
«rteiwt,todftft«tedaftbtft4vlMter te wcodj An ever «tb«cft die owfiil 
tofturftf ntotori ift itof coMidmMa dMne. toooimt above givm of dM 
dHaftal flOMOtoboa of MaMtov wmj toii!/ lead at to cbe «oac!i»fta, dtat. darutf 
toe aetniBcf dne MkUtbe ftDavftgr pw e toe ea take pftto i—U Tbe bitter pr^pft 
«r edoar>]irodaeui| bedj ^ die root ft daniBpgeed, yieidiito, wmi^ other fvedaett^ 
aqaaatoyofedfttoioevlRdhdidaoeiiicvKMBlyexiat. 8. The red eoIoiirMig aeatfen 
aM rendered ^ toe wid inmloUe m vraier, and tlaue itbreoaiee powUe to wailt out 
te extnetivo BMttrr, «a|pir, wtthoat toe madder loeiad ttoy of ite tinctoirlml 
pmeer 9, Tim lime, ■DMBetft.aad other boiee vlueb ue eombfaito in the root viili 
eoloniagiaitter.or vootocAmbme wltoitdanog toe dyciag yeoceai, are removed 
by toe amd, and totopeeveutedftom caerting any lajurioiia aeUon, The aubaeiiaeat 
addiuoa of a nitabte ipwntity of Uaks soda, or oihm> baee, aervet to neattnlioe too 
eObet of toe oxoeenre anxmat of neetm aeid and reunoaa eoUmriug matten, wliieh 
meroectftoe by toe actum of the auaeral aeid. 

Tim method of manatetaruurxaraaeme, a» praetfted at the p r o t e nt day^ may be 
toortly deaenbed aa ftUowa — pwnd madder ia muted with water, and the 
anrtare ft left to stand far awne bo^ llortng this tuue it » probable that toe 
rabina m dwtosposed by toe ftnuent of the root, otherwise a gr^ losa would be 
espeneaoed. Mom water la now added, in orderto remove all the aoluble matters, 
and ft tosR ran eft The li^aid eontalos and ia employed on the eontmtot for 
toe pn^aratioo of a ktod of mvib vkidi oa aocoani of fts peculiar ameU and flavour 
eanaot ka coco nme d as a bevoiage, bat ft nerd fat the arts for the preparatton of 
vamidies and otoer paipoaea A soSaent o^uty of atcoholie a^tnt ft thus obinioed 
to pay te too whole east of the pfroesii. ilw noidiie Idk after washing tor madder 
asiy be cmplwrod te dydag witoooi any Iftnher pvcparation. and is then ealtedjffrKr 
d< parance. u oedto to convert it into msraneine, it is niiai-d wt<b solphunc acid, 
and toe mnetam n heated aad kft to itsdf for lonra time WaUT is then added to 
aacooMive poraau aatfl toe ozeem of acid w removed The pertie acid of the root 
alwaya mtams a portiOB of the salphorte acid ut chemical combmation ; and the 
eenmoaiid bang bat Buie oelnblc in water would Tcquire for its removal a very }aag * 
waited The adduion td a small qaantity of earbooate of soda, by oentralinng tbio 
doablo aeid, serves to abridge the time of washing very consHterabiy The rvudui! ft 
toeo flitored on ftrainen, inesKd. dned, and ftstiy ground luto a fine powder. This 
powder has a daik Teddish-bsoon coloor, and a pecnliar odour, diffioeoi fttan that of 
madder, but no taste. It eommamcares hardly any colour to ndd water. Dyeing 
With garaneine » attended with toe following advantages — 1. T he whole tinctorial 
power of the madder w exerted at oner, and garaneine w therefore capable of dyeing 
more ton the mstenat ftotn whieb it is widu. g, The eoloiirs prodMcd by its 
meaas am much bnghter than tbone dyed with madder, and tbe parts of the fabrle 
destiaed to remaio white attract iiardly any oedoor, an tost very litUt freatment la 
repaired after dyeniji^ S Mach Icsa atieatMn is required in ivgavd to the lettpeiniare 
of toe dyo<bath and its gradtuf eterstiOB than wlUi madder, uui a onutmoed ebnlliiiOD 
jRodnees no iqJnrhNM eMctii^ her only aervos to exhaut the marerfii} of nil its eofoua 
ing matter.* On the otoer hand, ganmcuie coftars are not eo fast « maddtr oidonra, 
they do noivetist so weU the actHn of soap mA acids, nnd hence gonneme rannoibo 
em^y^ for toe pmlncnon the more penoaoena coftars, Mito na pnik mid fine 
pni^ ^ toe nse of a prodnet which was patented by I^noofft Semuich aeigial 
yaan sgiK and w^ « obtained by eiposMg gamnotoe to toe aenon of atetnn of higb 
preesare, it h indeed poasibft to dye na beawnd and as penaanaat a ponplo as wUh 
stedd^, aadfta me w attended by a oonatderaMeaavmg of time ah w^aa of dyeing 
material an d to y. ^ it fa no* eo wrtl adapted te dytosg pi^ An yet tosretee wo 
have not eneereM in obtemhig a prenaratiMi which M nerve as a pettet sahstonto 

The midae left after dyrigg with madder as waU as to^emg Imoor atoT^tom 
mane eoloimng matter, b a M efoaiMBatoiB, as mmMieard ttoovr By aefing on 
it with rndphn^ and it aMe a pirihiei smidar to ganoeiBe, which ft eaUed 

ptewaeetM piodoet ia, howevwv a dap is d vAgikt turing nd and Mato, ash 

f**?.r? **^* (fitoCauBO-PMimno.) Mamantos other amtooda of 

M^mdUftr nm of ^ dym hava been java^airi poteated offa^ 

mllefto^ impeitamtp awift demiptmn 

(Wftlei—B ft. 
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Import* Modder m t 6«3 And 16 M. 




ISA 

laoi. 





Cwt*. 

CowpvtoA 

nslvdiw. 

Ceti. 

OpomoM 

rselMbw 

Madder- - - - 


91,740 

956,479 

5104,854 

94,995 

51 7,486 

*• Root • - 

- 

531,418 


406,754 

„ Monjeet - 

- 

7,468 

9,610 

1 11,940 

14,764 

„ Garaneine • 

• 

37,971 

958,578 1 

' 49,714 

998,996 


M ADDEB LAKB> The red pij^nt usually called madder lake, which is much 
used by paiDicfS, is niade by troMing madder, which has been previously washed with 
watv, with a boding solution of aJonif llUeriiig the red liquid, sod sddiiig a siasll 
quanciiy of earbonste of soda, taking care to leave an excess of alomma m solution, 
washing the red precipitate, which is a eompnand of colouring matter and alamioa, 
with water and diying Puraoa ipvei the Iblioviiig method for obtainiug a madder 
lake of great brulianey '-One part of madder, ghtch has been previonsly bdIm 
suited to farmeotation or else wasiwd with a Mlution of sulphate of aoda, is tteatrd 
with ten times its weight of a boiling solution of alam, cooraining one part t^ ahnn* 
for fifteen or twenty muiotes. The filtered liquid u mixed, as soon as its tempera 
tare has fidlen to aboot lOO^F , with a solution of carbonate of soda eoatainiog one- 
eighth or one- tenth of the weight of the alum employed. This quantity is insuf- 
ficirnt to cause any precipitate at that temperature, but on boiling the itqnid, the lake 
falls down in the shape of a red powder The madder must be treated several times 
wttb boiling alum hquor, in vrdi r to ixtract the whole of the colonnng natter soluble 
ia that menttruum It is evident that these lakes contain cbiefiy pnrpuniie and very 
little aliaannc, the latter being hardly soluble in alnm hquor Sm Lake 

MAUftfiPOKbS are calcareous iitcrostabons produced by polppi ctmtained m cells 
of greater or lessdepth, placed at thesurfoceof calcaieoas ramifleattoniy which are fixed 
at t^ir base, and perforated with a great many pores. The mode of the inerease, re- 
pn^octioo, and death of these animals is atill unknown to nataraluts. Living mndie- 
uMcs are now^dayt to be obcerred only in the South Aaimcan, the Indian, and the 
Red aeu | but although their polypi are not found in our climate at prearnt, there 
can he DO doubt of their having existed in these northern latitude in former tim-s. 
sine* fossil madrepore# oeeiir in both the older and newer secondary strata of Europe. 

MAGENTA One of the r<.-d dyes from anihtic See Axiuvx Rkdi. 

MAGILP A vehicle uved by artists, ot a geUiiiioiis character Much secrecy 
prt vidls as to the wiannfsctnre ^ magilp It ap]>ears lo be essentially hbaeod oil 
nhiHi has been exposed for some tirau ui the ox,diaiag Infivences the air, mixed 
witli good tnastie varnish. 

MAGISi ERY II an old chemical term to dvaignati «h l« ^iTcndent sttb^tancvs, 
spoutuueonsly precipitated in making evrtaiu tn^tailic solutions, as magibtery of 
bismuth. 

• UAQI8TRAL, in the language of the Spanish ctm'ltera of ktexico and Smith 
Atnenea, is tlw routed and pu’veimd copper pyrites, whKh is added to foe ground 
iMWi of ailsff in their patm, or a itolgamation magma, for die purpose of ds«im|KKupg 
the born silver preseol Sit v pn. for an aceoant of this process of reductimi. 

I^GIf A u foe generic name uf any crude tuixture of nuaeial or mgpue mbtters 
ia a thin pa^ atate 

HAGnANIER, m the name gtveo in the snuthern departments of France to the 
prepnator of n imrai^ hi whiob aitVworms are reared upon foe greataeale,or tofoe 
moMRcr of sM^tfoment 'ilie word ts denved from moyoaiu, which sigaifiea 
fokworiM in foe laggnaga of thecountiy neopW, Sec Sxut. 

, MAOKESIA (^g; and Fr « Bittnorde, Tatkente, Gem.) 
oeneof foe Eas^ first primdl^ for U Dotty to be Hm mcnle of a metal, whifo be 
tatted mt^nesfeiN. It ita ua, liffol, white powder, wifooui taste or smdl, vbiehtcqiairm 
tiao parts of eoU water, and no less foaa dd,tl00 putts of bdling water, for hs entutioa. 
Itsapedfie gtmid^ Is k*!. It it ftiwble only by the heat at foe bydroxyfsn blawpipe. 
A ludtttal hydrate h asM to exist wbieli eentaha AO per ectiL ef waAsr Vimeim 
'heagese foe porpleivfiisran of nd cabbage to a bn^t green, ll«ltraeisrafo<wec1il 
^ for air, Wwieh mere slowly than quieUiaie neoaaiaUfiffit’fitptstaofmeiiiUie 
iMsla, Md 8A-r9 of oxygnt, and has* foerefoite, 80 for iia prime eqiiUraleftt i^cA foo 














auuKsii^uic 


h yj tr qgMn qeittR. tbevliiilbrfheiRrUtcttoof iiked^ia 

wt arcpa mh ip of nnwi* 

3lftjtr>Mb,twpij«fafciio<m m O U alMd m»jh» cirtdixily predp i te t fao 

'irtth potatkeraodaftM iti wiMku^ OD naimly oiltad mH » tetititimuUy 
pneiii«dl^aaei»it«a»tttiilenlorMt«nleaA(»a^ TImto it a Imcry oaleM 


tM^pMhpmwrod w VKAItc Oe^oBte otfb^ Ibv tbom, bovew. 

<fc«t aveiy dmuft p«f» tMgwstia Mold bo obtahud byoilno{i« th* ovdiatry 


port otrboaaii ia luw wiiet. tad at my bub tompetatmoi. 

^(AGinSEA CaSdOVATSi am^ apcaUn^. a labearlxiiiote, coMMCing of 
44*60 BMgoaia, AS-M earbonie amd, im 10*45 valor. II is prepared Inr addiag to 
ibe aofadKHtof tfae^t|liu«^orthea»naee(fbeMle^lof Ma^toTaMrafioa voriuX 
a aoluiioD of eaiboaaie of aodti or of earaoaate of anamua diatUled from iMmea 
aa iioa ^badtra. Ifr Hart Lee Pattmaon introdaced the mamfratanofeerlMHMto of 
memeia from the Doloaifie reehtf aTeilang huaeelf of (he diifenreai ratee ofadalnUty 
of rte carbomttee of lime aad mageeaw m water tataratcd with carboaie aelA ( Sea 
ItabHixn.) The sabcubenatc, or uoyeMin o/Aeof the apothecary, huheca propemd 
Iw Vr.£. Davy toheedded by the baker to damaged flour, to counteract iia neeaceney. 

KAOHESIA, NATIVE UYOEATE OF. S/wtt. TUa mmeral oousista of 
magaeria, M-Af, -water. 31*09, aecordiag to analyam by Enieth It accompootea 
irter atgperia mumalt in aerpeotuiB ml Svmaactt la Hhat, om of tba Shettand 
lala^ fai the Ural Moaetauu. in France, end oppodte to New Tort. JhfMi. 

H AONESIA, SILICATE OF. Ompoonm of tbu rtereeier are abundant la the 
mineral kingd^ Heenehaam, French Chalk, Scertte, Thle, SeipeDtinc^ Aabeatoe. 


and maay other wiiaerala are nlicatea of magnesu. (See tdeic orh^) 

U AGHESIA, SULPHATE OF, (Epeom Saltl^) n geiwr^ made by acting apm 
aa^metian Ibnemoae with eomevhet dilate eolplinncaetd. The mlpbate ofluae pre- 


t Mipbate ofluae pre- 


eipilatea, while the enlphttt! of nagnena mnaim m aoledoe, and mat be made to 
mystalbee m qnadraagnlar prisma. % snimble ewapmntlon and alow eooJuig Whero 
mnnalie aeid may be had in peoAuton Ibr the tremble ef ooUeeUng it. ee tn the soda 
-worts >n whidi een emit w deeampoced br snlpbone imd, the magnceiaa Itmeetooe 
dioidd be flnt acted i^mn with aamort of the former acid as -will diswdfe oat the brae, 
and dwm, the reaidaBm betng treated with the latter aeid. wiU allbrd a sulphate at the 
rtmpeet poariUe me . frtnn which magnesia and nil its other prepnniioas may be 
leedily made. Or.if the etmratentqiiaouty of eateiaed magneuiui lifnestoee be boUed 
for eome time a bittern, Uie lime m the ftmaer will du^ce tbe magaeaia from the 
mnnadc nod of the Ist^. Thu w the meet ccoDomicai proeem for maenfrcog'mg ' 
nwiBena. 

MAGNESIAN LIMESTONE. See Lmenrowa. 

MAGNESITE. CMoeotr ^ ilfr^piusto, AhsaA S/m- Tbu aetiee carhooate «f 
nagaesia, eonautiog of magoem^ 47*6, carbonic acid, 62 4, u Ibond with Kryenliae 
and other magnesian roeku 

HAOJfESIDlC Tbe metal obtained from migneiia, Ifewas flrat proeutod bf 

Tnosj, -ihfrim^ ‘pnfraMby -ihAwn -nina by mny -nww -neda 

pottasiam or aodiom m a piatfsam erneible, coveriag them with cblonde of mag* 
nesiwn, Cuteaiog down the ooveref the cmeible. andeapoaiog it to the heat of a spodt 
lamp. It has bnm rreemly prepared by Bnnant by the aetioo of the roiiaic current 

We are mart indebted to M. SonstadI to remoriag the obstadm in the wgy of 
oblauung magoesiiUB oa tbe laiM scale for eomincrclal purpoaea. The prooeas pnr- 
aoedby Sooaindcu that of Dei iTle and Caron, eoanewhatmodiBed. Mag^um»a|, 
bovewer, be rtiabied in rnoch larger quantby, ^ hcnBng n mixture of goo gmina 
of rtlonde of magneslnm. 100 gmina of fttsed ebloffide of sodinm. and 100 grains of 
pnlmiaed flnortde of ealdnia, with 100 gmne of sodlnaa. to bright redneat in a 
covered earthen cmeiUe. The Bugneamm ic thw^ oMadord in gtoulca, rtirt 
nM afrerwards bentrd neuly to vbiteneM jn a boat of oompnetehareoal placed widiin 
an mebned tube «f the Bsme material, throurt whieb a aiinea of dry hydrogen is 
BMMd. ThemagneeiuiB thoo vdstUieeeasdeondffiiarsinthanpMrpanorthewho. 
iast^, It ie semeHed with a flan oompoBcd of rthnido of mumimiMn. efakrlde of 
aodiiim,aiidflainiide 0 fcalew 8 i,aadlilhnsolite»Mdb Jacgei^irtniaa. Itatili.hev* 
cvec,ttmn]ly TCieim povtioMOf earboB,ailieittitt, and nitrogen from which it may If 
porifled by cnnM dMliilto i» a eoifciu of hydi^^ 

Msgnertiiniaatteaai^yli ifl a mm a l ile metol, awiroofootwMoinMe tMrto aiacrt hi 
ignbedmtoflsineofaanad]e,trttolightartleidliytfaooemb«staoo {sofgnmtf 
It bai been aaoertainad that a wlm of frflt? artUaMter ditaMter WtU 
glM as nMeh hgbt as 74 eteanoeeaiidlea of iwfothopoubd. The poweribDy 
•miofe rtaxnoM of to Ugbc bes hem iweeot^ domoo rt fl Mr Bmrt««,or 
53 i*^*"* ^ flmith, boihof whan hors FOteOffl gW plotiintVy 
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A CUIM l9«0b> 

it •» be fcWii 1m fciofc— fctote 


»Mian-Maivi»sii noaeylMVf tad «Mi ttraid* «f -viift «f aoMidar. 
.. TIm «h« hwbMBfeoBd Mbamanfftfifebffir 

thwiirl)W'«tnBd» amtwiMd J«to « nfe; vA b Ka»fll0 aotkp(tA 

«iU MMli a n^t to * ifirft «r oa lo the ftiune of 'ahlAiiairqr l» 

bacfwl. 

Mkft if J fiyMifw w^pR % L. FbJpi«i hu TfM aone Mteotion to dbM»» Ib » 
eotUMmeatioD to the <Ateialed 8oei«^, he : "I hnre enttM oalfo Aar 
•Km «f megnciltmi tJeUke stne, ta agntdum will net imfte with Mi ata w y «t the 
efduMfy ianpoatore ad tha air Wdh tin pans and flftace 

oam, 1 fimaad e rmtj eqnou allox ed e besswi} lamodv etdow, ‘fmy huid and 
bmtiei aafUf pnhreifaed, and dcoompodng water with conaideN^ n^iotr ^ 
naejr tenpeiatnrea. If the air haa ezeeaa daring the fbmiattoo of titii rito* the 
mlxtaxe tahaa ixe } and if the craeiUa be fben mddanij oitiidrawn ftomtiie Jaaa|v 
the flame diaanpMia, hut a virid ^ranhcneaeanoe enaoea, and the m rfhaed maaa 
reaiaiaabyAly hudiw for a eenaadciaUa timeu A white poirdcii 7 aaaaa ooBt^ing 
rtaaaie aeid and aaagiMaia ia the raanlt (With platimiiB, aaeaading to K flonatadt, 
auncaiun fbiau a ntrible allow, lo that {datioam ametblM can be caadj peribnted, 
bjr Mating taagnealam in timi) Sodium and poiaariom niiiie with magiieaiam and 
funa ytaj manaabla alV^ wUrii deeampoae waaer ak^ ori^nar^ temperatnre It 
la preibaMe that an aUojr of eoiqwr and magueaiBia wuefa I haire one yet obtalaed 
would differ ftom biaas, aot only In ligbhieaa^ bot by deeompamag water at Ae oanal 
temperature wiA moN or leaa rapidity* 

iWwAeaiiref pmt» At MojptemmJiaBie.—'To FrofMan Btmaan and Boaeoe 
we ate eapoeially indeMM for an esandnation of thia queabim. Their expenmaata 
siKiwfd that a bnnnng aoriboe of magnaaiuni wire which, aeeii ftvm a point at the 
aea’a lerd, haa an anianmt augotuidc eooal to that of the ana, effecta tu tint pomt 
the aante cbenieel action aa the aqn would do when cbming from a olondkH lAj at 
a height of 9** S9* above tin htwiaod On eompaaiag the chemical with the vinbie 
brig^tactf of titaaa two aourcea of Ugbt. u waa found ti»t the hnghtuem of the aenVi 
diae, aa meaauced in the eya when the snn’a Koith dwtanee waa €7*^ 92', it 5M*7 
nmei u mat aa uiat of tM barning magnetium wire , whilst, at the aame neniih 
tfatanee, mcbemioal bnghtneaa odthe eun ia only 306 timea aa great. Hence the 
•valne of thIa light aa n aoncoe of the chemically active rayafor photognplue poipoaea 
baeodtea apparent. 

Frefonom Bunsen and Roacoceay In thrirncmoir **The ateadyandcqnnUa light 
eaolved by magnoaium wfa« burning in the atr, and the inwnmae chamical aetioD 
thus prodaoed, render th» aounse of li^tiaJuaUe asa simpler meajii of obtain]^ a 
given amotuu of jDanuoation eipreaaed in terms of our mrsaonnieDt of light . . 
Tfa^cooibmtKNi of magncriam conatitotea so deSnite and simple a sovne of J^t for 
the porpoee of photoehendcal mentiiremriit that the wide dimbntion of thia metal 
brrmaMNi desiiabie. TM appUeaUim of tibia metal as a aouroe of light may even 
heooBM of Cvohnioal napoitanee A boniing magnetium wua the tiu^naaa 0^7 
millimeter wrivet, aeoordiog lo a meaeurement we have made, ea moeh tight aa 
sevrnty.fotiT ateariiie eandlce, of which five go n> a pound. If thie light laated one 
ndwate^ 0 M7 maaec of wire, wi^ldog 6 1304 grbrn, would he burnt in eider to 
prainoe a lii^oqoal to seventy-foor candlea brnnoiag for ten hoots, whneby about 
tinba. of ateariae is eonannked, 73 9 grains ofmagaeaittm would be repaired. The 
magnetium wire etn be easily prepared M forcing oat the metal from a heated tied 
pnea haring a fins opaohig at hottom. tt»a wire might bemDad up m coda on a 
spind^ wWw would be made to revolve by eloefcwtah, and thus the end of Am wive, 
gniddt by pMtii« thrmtth a gioove, or between rtikn, oould beooatiMaIfy p ushed 
forward wto a gM or apvrtt>lii>p flam in which it woald bum,'* 

1b Ihu raporia Mr Brotiunf «»«rimvnta upou tike mugaetiou fight ha myi^ 
**!%« taaoltiff as rxparimentibavajuri tried ia, that m flf^ aaeonda^ wilh the nug^ 
setiunUgH lhavf obtauadUfoodmgarivooepyuf BO Mg _ 
madutnafliafcauui tocM. Another a^ -waa anada is the wmri way 
afldtsfl^aaaoBdathensBltwaaaboategnalfotlw sqpidvo friwuly 
Iwanwasahfulu^hutdismwaaagooddeulof " 

Mpn a rii ia r ttmmt havolM hiwntad aud UMaafoeturad by F. W, _ 

fibc pMfo pbwiiiwd^ufoar psrnqaas TUa IbvuuiIm ineMm <hd hmtir iV^hfla 

aadirhaalafoa-aa»autiaf mtytiWMMrirovolriagtaf tb^ 

^anaw A aaahy s diuoplag sAlch Ar optitoal HK s i t a dBes k s 

gsMt datiweratmuL TImm muiMin «w taada to eikgtag fltak SMtinmiam k 

aasrtknd saga(waaigy Ar afwsaiy puipapMf sttiMi uf tiku gfaaiiKflid kbig 

Vobni. 
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««liieiMiasy«rCh<ariin7 ** 
MAOHBT A Imr 9f atod, vlueh, behig inboad ™ « pecvlwr oDodiikMi of 
d cCrt ed to T>— itiw a <rf yehmy Tbe s^att bM « iMesd wplA^ntat In 
tiM vuMi oo»piM.ai IWw the an^rii^ W w whiA— nnlm ctrong 
fvrtifaV e««MS an m tq^endga-k uaa ai4 ‘Hie nagnec m owd 
■!•» m mut^rvag ^etrnntata The Me d tme in d>ip*buUduig he# kd to « 
wets Mtefnl cnMimnbon of dw Jafloeiitn of iron on the cbips'' eowpiMwe The lelt 
Br SeiiirMby,P(ofcnwAa 7 ,aBd BonwothenbheMbMnpcealioiiy diettofahhed w 
Am hxfMtent agadry^epd to Acir Mcnoii* an Ae the tender le rrfenred 

UmpMtie mdchMMhoiM hoes eooetmoied fcr deeekpiog ekctnei^, mod eontoed* 
iar the danomliM^ ««telik See Bucrw^MEriuraoT ^ 

ICMIIBTIC ffitEtTSCL One of the rnttre miTfiMm d I**® lt» cihemwel 
MMf MWni le mmdlf Miphor 40 -is^ tm S98A Ilf power of oitfunng die ms- 
Mhawadle iiMefeehU dweio the pMaiur eeoditioii in wkfeh the hwonett it 

lelhdi^ipd i^ ftoM^ooownoo oyntn f JfatAe^ hf Hf tnfcrior hort^ 

A peMikr eondiboB d elecin^ font. TW phenooMM of 
■MMetfM which antpdcMd to anp way aTaitcUetf the h«i art detailed at mwcioI 
arholn, ae Sbocno-t^MMuntT, ftc Ae AU hodiee meal oow he mt 

eiNtag in fhe, er twa, haovn ooMtoou uf meiiedfia. It»aiid«meodthaian> 
jwCim icnauIhrtodMajMbrJhrcet wJaabartdlran. Ertory on* ia finuUar wl% 
Iho ftei^ IhedmmipctMa W, tf flw ta noeaL idaeea iladf in * eenain dueetton, 
whidi we Mfft ant aoMh. B a w dai faoo, ai^ and two or Itsoe ofber mdHUi 
fomihkpMpeity fiinHdh,cdMr.gliua,«oo«,^ eihcar aolwtam 

5**^. **?%^*^.”^ •**»<■* dWMkIIU 

S ■» .»%!> * ”dfa« tea«eg«j,orioilM ItMrfaa«wfi« 

Tte rgejM cahaa wodee d |ho suae of Bva*]lMiiwnaMf w*asl m 
H AemriTB. OajdtM mo. aegiwtie fttos oca. Oh* of «he elate aad 
awet laiBartanir ocm of hob. See laoa 
UAGSmjtATfVA. Am LoAsapon m te. 

WA^tATheteof Siwtebateaaitetdya^aewaPaialt n iiw i e d 
Hmo* ISba Jt wMhoMMeir ft woepeelae of dMnw eaUiratediaaeEmtdeM. 

iMiMwiiiSnRteM tif 

^ ft W a* Tift vdod efaeani le Juare beta Snt hMoiMte ffantwifl la 17t4 
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«lN»atllte «M»«C Jhfliiwtei fb« iiii?wi«i» iiroBM \f0m kf» vm 



hMtnw<akiimag^hmtofQudiiy, It i«aplrtiiniq8eait<rtrikiag:40fliii;fU» 
MUaUte truekfa«. Tin Ufwhtg of the oxen. tb« emfcmg «rthe wIltdi^ Oe «ln>Q 
«riot of the men, tbf iMNudburenu-heoftbeirwlMii^ aadtheref ;|^of £he jUNf 

tonteib hk the aridoeof thedcnw auk fomt, |H«diiee«D dBset epnRMM^g to nhluMT* 

** An ta^nmifaA he* inturix eiSated thM ilinmt aU the nuhoMigr in BritMh Ste> 
dnfio hM been eitt. Thk^ however, ii a nistahn Them k eaiM^ wood k the 
eoaatry, hoth on gmaled and ongnated land, to •arolj' the EomMan ai well w tim 
A o e riw maricete for many yean to come. AeeametaUeqtnanmofiBahiigm 
been, within the laet frw jrmni, eat m the mate of Xbndane am on the Howiuto 
tihatti hot AewtidHigai^ worke m the ftwmer eoantTy ham hcen ahwnt enuieW 
•handoned, pan^ en aeeoont of the nrood, vluch i» aocecAle, heiag aearip lA 
eat, and putiy oa aeeoant of the entm ft^ht and inewmee wUch am zeqtnnd 
whea veaetdi am loaded on diateoaet From the Moeqiuto chore vefy ftnr oaifeee 
have been lately aeet, for the wood which growa there, although k ie very large, ia 
of infcrlor ^aa^ The mahomuiv tree reqaime a dry aoiL The ma^ 
gaaj n lb«M to the north of the mer of Bdue. la eoneeqaenee^ tlie aatore of 
Uie eoil m that dietnet, in whieh them ie a great quantity of Lmuetone, the mahogany 
ta toagmr comhig to natnnty, bat, when ^y grows, it n of a harder and mner 
texisiw than that which n fonml m the eontbera gonimi of the neAfement There m 
no wood more dorable than mahogany, and none that ia so geoarelly naefel. It is 
etetod la a little book e^cd ** The afabogany Tree,** that fbniitam Is miog made, ht 
the rc^ doekyarde, oat of the beautfAil mahowany fimod la hreiduiig op the eld 
line of-battle ^ip the Otiraltar, which was bttut m Havana 100 jeara ago. The 
Eoglhh and French goverameatt pnrdiase jreaily a large amooat of mabi^uiy fat 
tbnr duekTardn. Dnnog the last ^rthe Bntisb govemment required 12,000 tons, 
paying lot i7a 6tL per ton. The French goverament took 3000 tone at tto eeme 

E nce The royal yaobt la built pnacipelly of Hoodone roabi^any Prfvme sklp> 
atidere am, however, reloctaat to make nee of mahogany for (hehr vemel^ ee Uoydb 
I Oommittee exchide ail ships at 13 years* standing, in whieh the floors, fbttneka, top- 
timhgr, keelson, stem and nem poM, transoms, knightheade, hawse timbers; epmo, 
and dead wood are made ofmaho^y 

** Maliimy veeaek of 10 yeair standing admit, hat even these, tam mfimsed. 

It » their intention very dluinly to oxclude The renaait which they assign is; that 
mahogany difleri very much In qnalin, and k is imposaible to know when a alwp is 
bnilt of good or had wood. But this difibrenee in quality depends entirdy npmi tho 
diatnet m whieh it has grown. If they restricted the sbiphuilders to dm northern 
wma^ tdmrrnigdt'aolnirveieed oi* Aryeanr'smndiiirsritdDni* any rmi. & tdeyeer 
1046 the liondoras morebants pmented a memorlu to Idoydh Oommtttee, prying 
Ibr a removal of the exiattngbmifauooa to the general use of mahogaoy lathelwildiiig 
ai reeseis of the hi^eet etasa. Attached to thismenional were nmnerens eeitifieatea 
ftnm penoae widl qualkled to give an iqniiion on the euldee^ epeakmg In die highest 
terms of mahogany for ehipbnildmg Ca^o E. Cliappd, E- R, fieerebuy of tb« 
ntivai Mail flieam-Fhdtet Company aavs, * Mu necs the GttmllBr, tOgra ship^ 
wiiuA wna broken up at FCmhnkew Thu ah^u enhhe^ e/ nwA y n mt eaptamd ^ 
the laniards ia 1760, cU her baders aoimd os ishen pvt mlO her. Tables t» the 
navy amda of the timbers of the €H^ltar The stemner Aril; hnllt by Mr 
Mckrieeof bathihu umneh mahomy pat fakober am eoald be obmhmd. The 
one of mahqmy ont^t to be the nur, and not the mmmepthuJ’ Tba mmfitlee «t 
audkogasy, wWb render it peenharij fttted Ibr shplmild^, mw its ]%htaeu and 
buoyancy, ha freedom from dry roc, and ita nwi<iiabiU^ to 4hniA or warp. Thn 


pnee of mahogany vuies aeemhtg to ^ riaa, flguiw, imd qnalky of Ae woofl. 
Ooe tree from the aeiAoro dlstrtepk vtooh wu ear imo three logs, sidd iae ISOML 
gw toa. per Mperfkial Ibet of t inch t aonAern wood of smalt abe and infrrbr mdHtj 
liiaheM ooM al «iAa foot. Tim pmunt pciem to Imadoa fhr noU-MI pfa^ 
mritognayam ftomSd.to«rf Mfbott frr fdAi,fra»1&to WAt uM 

•tSo ymmf frmiagc quntito of mahogany expottsA froA Mog An 

iMt ccayoiialialMUoijbcmmioMor fret.eqnaltoMt^MM^orlOtybPdtoas to 
tito wlMi* ten youo, vtqmrbV IMtOOOtroea.'* 

- •ii«iaM»baii«*AmSnm,b«rt,irttO(ai^Hto 4 «toyeton^aBMg^ 
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i * lUtoMniL 

X tm. 

im. 1 

Tmn. 


Ste. 

S7!3S! 

Cuba - 


4,491 

jf4l4lfi 

7A99 

A7$,90S 

Hi^and8t.l>atotogti - 

A to 

4^)7S 

79,997 

1,419 

g$^8g$ 

Cteed State i— 

ForA AAutie pacta> 


963 


1,981 

14,195 

BooA Adaaiie porta. 


99 

918 



Portion te Fadfie. 


17 

179 


teMO 

Meaieo. . . > 


K137 

99,95$ 

9^98 

4at»»! 

Collate Amerion 


930 

A61I 

9A49 

1 ]6,37t 

NewOranada 


394 

9.73< 

— 


Bdtoc CttondorM)* 


SI 991 

175,094 

90,987 

199.934 

1 OdtepnitB ... 

- 

^9U 


r44_^ 

$.?75 

j Total - - • 

- 

47,998 

411,995^ 

41,009 ' 

388.164 


MAIXE. A Kenss «f moao-eotylcdaaoai phuito belongiaf te Ae nttnnil order 
Onwitowp - the umBCft. TAere aiV! oal* loo fpceMS koown, aad theoe both belong 
to Amrica. TtieiSw«Mrji» it te lateo eoni or eommoa aiaiset tad Ae Zm 
ranMas. Ae Cbiltaa BMiM or T«lp«ndn eovs. BoA teee rariettM are Ui;gelx 
caStfroted at amdea of fbod. 

HAJOllCA A om> Piwmori tectiooft. 8 m LmEoroos. 

KAJOLTCA OuMnm abo at Fdeiiee, Fjolhit and BaAb lie wne\ A fena fbr 
Mft eattaeWod fMury, drat iatnktaead Into Iitiv from Majorca aboat ilie tafoittk 
otntarf . and arlM wat te voih of Ae Mootk 

Hie diaclBfoaAag mnia Aoao eaUed MaJolim are eoaiaroeiiaf wave, lotTKortr 
«r oDtiCdonally tatmwtie gUre A laigo ebta, atenbedr aitbcngii 

poiriUir 0 * faoaBeient grooada, to Valenua. m eluuaetorsted by elaborate eoafbfainjr ‘ 
dTaatemi fitted vttb atetaUie luttta, on a grernb vbite ground. 

Of te luSin waiea, tea^ Ui^ were to grwiW m nifun tet Burd 

of te eBica of te Boaugna tbHitated tbamfkctonea of tern, but tinlc eao bo 
aaonmiaed |«tDr to Ae ancteenA ceoiaiy 

Hie wanM moat eeMwated after a p imo for Aetr artttOe prodiietioni >ara 
PoMia^ Golte Aaddam, Bdafpw, Citaeaatrllaoa, Friraia, Fiarh* FtuIhm, IHta, 
ArogA. Bfrate; Aeasa, «itf Kwf te iTnt fit eonateref te carTteei liie of 

a ai a aafl fce ton r m Italy, aotvithttBoteg te attenpis of Ae iogeaioot Eugene Plot 
in AToorof Derata. So eady at 1409, Oafdobaloto della Aotnsie, duke of Yiibiooif 
arantod a pmeni to Jaoqata Laafraoeoi. ^Ftoaro. te tlic appllea^on of add to Ae 
bahan AScoce.’' by vbuA it pnAably iatooded. that latore a gddon ec£»r arbtefa 
00 bnBiairtlytedtIttpcianitebMaoatedetlAper/oMnaaeea of Ato period Tba 
nmt maotteity te OoUo, vbMh tejuatod. in OSoigio Aadnolio, of eoe<^ te tote 
AMi auataa in h» art In 1511, ned anbaeqiMiiUy, be, mproefng oo te ln««- 
tioaof ImiAaneogaretotewarwarDbyipk«doctr,ieMrieted to te voefca atee i 
te te arte and teaenaldiritofeAer HtevoriGtareooaaEy fnaerilMdat Ar baek 
Ifr <!•, (Maartro Ote]^) tide be in romed on hiaeoneblaineat At #bMo 
abOiGioii^aoii Vliwcnt,teaaidtoba¥e Ubunnd to Ae aaaw depanmeat 
ftaM,totyfw,di^B pc^exiadtog 1A90 lo IMti that Ate awta 
tednad lytAeAto. The deelgot ^ BaOMUo, of Qratto Bowte and of 

Hem Aatete wte gdapied aito eonaeUy dofoloptdt te amc gmeate flgam. 
eoaipailAte mie ete frm te Boinan aay^ 

by toadem of fai^ltoettto anA^ Tbf aHtea> Ite toStSten boAm^ ote 

s..atf ga;g^ Att.'asaia?5r.3 
s s^ 7!ssjtu:at::issjssss£ 

jSUffmm in lidl^ flnnrtAa l Ctoraatnab «•! to tMA tMMte toten 
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■ <?*<» Oritobg^io cMMif i» b« aWfe lb» 
OlMtfIgi V. Ma ft <hlDlriB«l«o«r«rkca «t GiM0lDw«Mt«idflflipM^ai 
M «U CSmutiitr a takatad pafatar, gad 1h» nAor df Awik on 

gartim te ftSTm Ogido Sd^Mk 

faykpo jbww » «gf • ggsMt* gT Oe mamketMT' at IMba. 

IMMraBngkfai,gBaO«ffdo ttonoifiio. Tfi« tmfca of Laoa ddlg lUbbig a«*g 
gkoeh edaMtx to ffag vaig, «nrfog tft kc brilliaamr «f kH eolotttt, tb« gMelled 
twIlgfarAiiM^i^gaddieliaidggai of Mi amuiid. Tbe Dalw of Uffalno aatio. 
aM ^ gft ftr Mwh imo-kwtOttd j*wn f aod tbg pmiaoikBi Outr teggd ara 
gwoigtlj known at Ba ghd la wato. 

M ax AOHITfi^ «r noaiagtm gran, famadf e carkonafa of oop^ of m iMOBbfel gM«K 
eolaiir. vitk Tark^Mcd tadiationa and aonea ; ipcc. gt^r Sit H acnttAca egle^var, 
bat not door aaari bj calehatiott it affoida water and tama Madt Iia aolaiioo in 
tbeaddadq^iaoopperBpoBajdateafiranplanfedutoit. Iteomaiatoaf eariNMno 
aefd, U S I dawioaide of oojpper, 7g A { water, 9 a 

It la ftwnd io great faaaimea and of a remarkaUj due ebaraetar, in tlw oMtpcr 
lafnea of tba llral moonraina, and le iit Rnaau manBflattnrtd iato'vaaioaa kiow of 
fliniitaiw and U^l j omaaenUl articlei. A vary fiiy makehlic baa bom obtained 
ftnm tb« Bnrra*Burra mbtei in Sontb Anacrabo. It is fimnd to enat in laige qoaii> 
tinea in Central Afticn 

M ALATE8 are Mline eompoundf of die bases -with Malle AdA 

MALE FERN. Ajgnfnm jOw sou. This fem grows » all part* of Europe and 
moat parte of A»enoa, between Hew^ Voik and Vitgiaia. Its root baa been used fiir 
taoniog The beet root ia about 6 oiohee long and as mob broad, extemallp it ie of 
a brown edour, intemallj yellowisb or reddidi wblte, witb a peealiar but not rery 
wrong odour, and a eweetieh bitter^ aatxingeiit taata. Homo eiatea that tba root 
conbiiDs Tolatiie oil, Atty matter, gallic aexA acetic aciA tannin, niieiysfallinfale 
iug*irt standi, ligneous matter, and gdatiniform matter. The root xa eoUeeted in 
antd fteptenmcf 

MALIC AC 10 (AeidswaA9ife,Fr , Aq^wvre; Oerm.) This aeadcziotamtbe 
Jtilees of many fhuts and ptan^ aloae^ or asMciated wttb the eiino, tanorie, and 
oxaUc aeiiia t and occasKmdly eombiiied with wtash ur Inae. Unnpe apples, aloea^ 
bar&niM. the bemes of tbe mountain aab, elder benmes, cotraat^ gooeebemes. 
straubtrrwc, raniiierties, bilbemes, brambteberrios. wbmrtiebemea. dsemea, and 
mianas^ dford malic acid t tba boote-kdi and parsiaae emitain tbe aalate of bme 

The acid nay be obtained moat eonreniendy fh»n tbe juice of tfan bemes of Ao 
BMnBtain asb or barberrin. This nmat be clanfied, by mixing h vith white of Mm 
and besting tbs aiiztnra lo obnlliiioa, tbea flhcnng, digesting the clear iHinor with 
cttvboniia Sf lead, till it beeomca neutral , and erf^rstlng the aalme eolation, till 
iwystale of malato of lead be obtained. Tbese are to be waahed vith eold water, 
oiM punAcd br R'Crystallieation. On disedvmg tbe vbite salt in water, and passing 
a stream of sttipburetted faydrpgen throogb the muuoo, the lead will be all anaratm 
in the form of a anilide, sad iho liqumr, alter fUtiation and evaporatwo, wiU yield 
yellow granulm orysiala, or eadiflower eoncretioos, of asalic add, wbiob asay be 
Uanehed by rB>dissoJetKM and digestion wltii boii«.bliek, and re-et^mtalhaatum 

Malic aeM baa no meJl, bat a my sour taetebdelMoeecea by obeoeption of nfdstnra 
from tiie air. ia aolubk In alediol, fiuae at 150° Fabr., ia doMmpo^ at a beat of 
34S^, and alMh by distillation a peoaliar aciA tba pjxooalte. It oeatitfa la 100 
pari* of 41*47 oarbou, ) 51 bydm^ i and 55*09 oxygen } bartiog nearly «e same 
cooipeeitfoa as eftrio aelA A cendemdie acid might be ecooomieaUy extme^ tirom 
tbt fhUt of tlM moantoln asb, sippUcsblc ix> auay poipoaaa; bnt It has act Mtiterto 
bsM maowfiMtaRod grmt laalo. 

MAU^EAmiTS fa tto ]icQ|Mtty beketrfav to oectain matab «f bdag extended 
Ttidtit tim hammer. 

• MAIXBABLS lEOK. 8ao ftnsi., BmeotunHwa. 

MALM BOOK. AloealMwelbctimetndstoacaefSnmyandSaaeex»4i]lad 
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LTIVa tfalfMcaaa be wbiob 


uuqdimted mtooteam. 
or otbar grai&ia ptopaMi by aatiittol 
ehangea paoAaoadfa lia oom ti B W fa> 


gad ^ sa^aiialia nr^Aba of good milt, baring baanabeady at fabgikfa^iha 

i 4 MklaBRUi(wliMtM»X^BtorpicaMdl»deatoib 9 " “ 
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SSSIS&imytS!!^^ awSSIe «Miii«M^£9!ii^iMMiM^ 

*)Stsasass:us^T^^ 

<i,S9^«9«I|K^I7« Tt^ tmwmf w> k m idiriirtito ^ ortw ea rflugMariro 
lrt M <n < to tfca gwIilMM af >w ^ 

<AiML t 1 i»«M«eotftiMO»lMite 8 >alBiiieit 
tin mMShIb t «« V >M feMlbe% amntmc Itt <}M aggMgMt to lU 

Im wilii — ■ m UjM Uvw rnmA iritiam k iN|^th>t2 If <he wOmiaM M 
ikit not TByaay w It gaa*. iffM ^ 9«. 9 is to 

ftoNiM A witlool )M»iBf fMflM thwe iB«ooqoUU» mIb Btfkgbowi 
AbmiibA v4h B Mra«a of ite fOMiitte **WHnictioiio ^ oAotn vho nroejr 
BMlMot^^BdoBr Mghtawfeekodlsiotbeaotul prMtieo of tbo note i ftroar 
il M BW o n p o a t|^ ae OHM of Ko^d, Md nMrIwft ■nOMci^ T 
OMoiooiir. of 00 kto » date oo JMl, it offer* aaeioeirtkHii^ erldonoe. 
TV oiolmi or ateetpaif rtmAmm lie of » deteraiioaie fona md eoafCrnetiiott , it 
■not Insio booo of^ivvod oThf • oopertidnK oOeart Hi ealiiea] eontoDU ama 
hOTO Imob wf Bcotltotriy aoeettaiiMd Iqr actoal odiowoarwBeiit, and it mowi be 
(teed In mA BodBitioB tint the oAeo* U anj bnve infirieiit hgbt, and 

B dtor ofOB w ool of oa inches ot tfao leoitt oboeo ««cit port of oodi CMeni, for 
ao jpoiyoto or k oj iBans a tho Broooae of nogiBK) and. Way, if light be an 

iapnonito* &tm loeol obciades tba nauoier miut enter into an cogagemeitt to 
at ^ owi. espenar. knp. or bainii^ for (ho conveniraee of the 

oOoer. FnMB vhait «• hnt wr ooid, ai inti ao the sotonooiiy unceruin 
dacaettr of fcaiisit BB^ atfarally bo iaftmd that ibe proofM of Keeping vottU 
bo left eatircly to tin jaiV"*nk of tbo aaltner, nbo would deiennuie rrewduig to 
Mi««|iorieaee» told the ftatme of the nealtiiw Bbenomeas wheu the gram had b««n 
■ l ea f td kaw e a nai^ Sa fla wtoer» and nhon kand not. The law, liMevor, atto»a 
Wat BO am pmrflifot whofter tV gnu bo o|d and dry, or new and mo^ la ail 
oB(V’-^*‘*Mhim aro wwdi odto how tbdrconi w grain covered vttii water for the * 
iU ^noa of 40 ho«s «bw Ao peaaltj of lOtWL** Nor will any ehsiige ooenrrtAr m 
Ao aigaiiBato of Ao graio, and oeenuag to require tt* unmediaie rrmovai, juau^ or 
anwpptito nalWtff A oodfimg^wnlooi indeed he ahall haw antniFated the oeoarrenoe 
<Ae<f hnalaatioa todoto A hiaongwei nimoe**«*a«f**~.«hicb wiot 
into Id MON pN NB oa to oonmeneiag Aat^raboa^ and give Aodiy and hgar 
Of AediyArtoi^ag Aaatoe»— aB OBderAo aeanl penahyof luO/ Nor nay 
V^begin totNOataKpoAer tiflie Am beewaenthe btHuoofS u Ae taomiagend I 
wAo allew eea. * 'BPdera|oaBV of lOOd, nor toM be take com or gta» (hm nay 
MlarBataivoAar ABoAOBbeOwMa Aekonrs of 7 m Ao meniiBg and 4 w Ac 


Mfr. 


tnm At tuna of Ao bat preoedlag amply tag of any msiem in Ae eotaUnkment, ui 
lOlNaBpeRaVofaocd* and AiaaBW umi^oBOOQiiis^if tke earn or mu be nU 
OBifliodMofnanAetateiBsatoaosiidAeaaiMtonsarwiaua ArMMMfa aftig 
Aa ebbing of Ao fine oiberB v» oemueiiMd.'’ 

ICatMaia ora Be4 to mb, eiAer OB Ae fioor or fcibk any com or gndn of eoo wotting 
wdAeeoBOTgiBwor anoAmr vtttau,anderapeBa}^ bTlOlA 91104 le teneed tkt 
B MOK toiihtoiB wkieh tVgrita,a& bong itemed, b bid. (ogaiiMr fiwAe povoBc 


4 rMto|BmiiAeoDBeh,ao» todimiaiA lb bii}k,ape^of loot b bapaiedi AoogliU 
bahneqiaatB powarof ipaeaBiagorcompramag AbooucdiaeeordiMrtolbfeBipeiB* 
tan wooid gnetty wmtww Ao AnaatioB of ndit Uowovar. “At eei» or gn^ 
oaeptiad Ibio Aa eaaA Aean b to be bid fiat aad levA V Ae ualutesand id 
iMMteNVaMtfAe JM**«>d BtoOi^AefiOBf* anwto Vpboed level ob 
fmti IMt fiac^ao Aet toy giyariw e nb l oboy at bapomsMBt b von jbfcol* to 
4 AI A ApCeoadof B bAo gBi b teib A linKtuiBay IbsM 
dub M A Itoily Wppen s Aattoo ^ water b aHmrbed by Ae gnu dBtiqf At 
AoowtoB iimw of wfcbb ifc Aatafter Wg iWBWved ftau Ao 

ii n t bS l S irolf fib WBOt 4f Aibton t A Aet, tV gibn w&n nT y e rf^ 
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^ ^ , ^ 4Bailt| 

if wyMrtefpctaddrA k tft T Bl»a w Am Ib« or csoln. 

of » d^n» ar aw ^ lumi lim dt tSTii the 



ihtt&t^.. 4 liM^Mv«^e«tel^ ^ rcAtf^Bwcf kr OoipKiidanigpnNseM 
oeeenifeiMwllriM^tUeA d^} end it i» aa nWenleUo kot, that, m «to irftlio 
lMiff 7 nak mrtea^ miduliari do dbaoit ivnorieUy^riiiUe their fioois Hi ehoift tide 
fMi^HBd are Urn dnem to the Hec cwHj t rf tniking in the j)ond ihifli ead dto> 
erittea of loaM ftvroanee wovfaiieB, to die ii^iiiiH lajitiy of ho(S peftioa B«e ^ 
TMt diwm»iB«tiB 9 poHor otndded to exdae oAoen m A«m xuttets la poaitmly 
SBerodRUft ^WbaBHvorthtrealMdlbeieMoatoaoipeet, ftomiheafMHniieeeftlie 
<^ni»d>eiloar»t)MUithMheeD Uiegpdiy netted or aisled, Wd^ aniat gire 
EMioediate notiee to Ae audtaler* or Uh oemat» of andk aaaiifaMMi, Had make a 
BwmocHBdBm thereol^ «P«b the apeetmeD paper, end m the auiBmadam hoek, 
meHttoaing vhethor aajtfcJng, and vhet, vaa ateted Iqr aadh ladMter or way penon 
on hie hdw(^” $ie. Nqr, the Jenadieed Tiewi of the effiow are firdered to w pnt on 
reeuhl, m to ea Immenaa Biunber of fortnitoae oireamitmcca, ell dvU^of eoureav 
receive en en&vooraUe eiciiiflcatioo. ibr oetenee, **hiow the kiln me loeM, and 
nhetfaer fid hgr a briefc tvatovirc?— nbethertbe honaeeeeineduaatatelivmnnhig 
or vetting, or eoBHauttof any other aod whet ftaodf—vhet the trader aa^ and what 
character he heart in hie eonoemevah the zHreime?*~aiul ao 00,10 the moot 
arbitrary eikl uacooetitnCHmei apint nBagmable. Indeed^ leit anjr doobt ritooid exiat 
coDceroing (be opinion vbtch the excise awhonUea entettain tomrda Ae trade in 
general, the officer is specially instmeted to make soddm and unexpected retoms 
or TKitK, at annsaal periods, **nlti^ we edl donbluig tn theat,” so as to dwooveranjr 
saspieions indteationSw Again, of the three separate gauges of malt which be may 
tike, whether m Ae ctatem, to the coach, or 00 the flow, the officer nsast adeet the 
lergM for cheiviDg duty upon That, if in the eistem be dods 78 ^ haahels iadteated, 
s in Ae coach enhecaiientW 8 i ^ and on the floor thm the letter u pre- 

ftrrad t and 40 viA regard, to the highest whererw found, —the order being that 
** when Ae meten or coach gangeu equal to or exceeds the flow gai^ then the had 
cistern or conA gauge vdl he Ae duige , but that he leas thsn the door gangs, 
then the floor goege will be As ebsrge.** Any eemdent of km anamg after Ae 
natera gaog* jaAerefom Amvn wholly on As mahster, wba fito fWm hnagaUe to 
eoi^y his iigemuty in the improTement of hie hnsinett proesKes. flnde himself 
more thaaftilly oerapwdin apei^usl dbrt tovroteothis lateree u from the n^ions 
gra^i of flHBSlngaiiMfoiis conceit in the mostMCtife qnnt foAat iminttry by wbieli 
alooe thsyeiist tWiasUee, eareLeHnesa, and igaoranca of oonmnn woikaien may 
at any momeiit rahject Ae most hooest maltster in Ae kingdom, notiperAy tochaigM 
of diAMeetykhntereB to ponal inflictions , vhiA hare ceased to carry meed di^ai* 
du tnn with A ^ only because of the popnkr behtdof Ihargroaeiaitimioa Itwoald 
A impeoible, nor it it requisite^ to follow oat or lecapitnlate the innemciable 
AaayanoestowhichtbenaBiifhetam’ofttiaUistu 1 d«<f*fl«ip>«MBi* wehaeeAns 
briefly noted down a flMr,in order that the admiren of Saranan and eAer foreiga 
beers may take into aeoout Ae very dtffbreat state of the mah aanolhetBis in this 
eoantry, as e em pered wlA Aat hroagfat ahoot \a an iun«atneted liberty to ass or 
SHM aar ateaas wUA the natore of the grain, tm eondlHeo of the atmoiAtK^ 
other aemdentel eercamstsiiees, may req^ doj^ At process of genmaatioiL 

Ibsteg Asa setaAs restrictioBs uaposed by Ae icgwataie. we need oedy mdleate 
Aat t^ eapialdea of the eistom, Ae eoneh, am Ae abonld ha edited to eoatain 

respeeasely Ae whole qeanti^ of beriey or malt made at ona steepmg, end this 
Aoidd amlahararefereeef to the space allotted to the floor, whaAsbottld allow of at 
flWrt Am sleei^i^ ho worked OB tt viAoirt bMerArenoo A their diffissat stages 

•'fiesta oondnsof Arse sBoosMirs operatloui As rtaapiagt Aa 
t isasbinA <awAia flsw^t sad the kOa-^iag . ^ ^ . 

The eWmbHr is imfk^afl ia large dstems mads of wood or stoa^ mkfcik hAag 
AM viAslcarwalsr ap to a aeriaiB hidftht, a qumtityor karlsy i» Ask iata Ac%aBd 

waKsUmdaMvIAiskab The good gimia is katry, «d sahtUbs 1 Ae 
mWAnWok flow ea As sarAea, era damaged, aadAoWtlMSiASMadaffit ArA^ 
^wWftkdBMAsaBaU^of Aem^ aadAaflhTOttraf AnkasrmaieuiA A ThiT 
edtenMoaattoAOMAMtvoPsracat. Aloiahiiley bwoesMiee^aSMitisl iata 



«r 




)Nw» <AMem» tai ^ wiM atpali iaAiih iva Iti «urftn» 

vita lUttolmlM w«NMliBy»«^i»«7%g|to«0iak nn0v^ 
fataftom fa^fo*lKt7»o«ta«ota«Bg «> dteoMtami ata 

wiOk th* «aier,vfelA.a« Ita tandaw.taF<N* « /•»«** ttoge,«it« a tawrjr 
wwP, lta»4iii»li)ta ■naWivriht ottirti’W HMtaraf Ote bwtoy hiirtct. The min 
iaMbeiebeateael^te of mrtar, wJ toarw w v b rise hj aboot «oe sMu 

By kid>yflibeta>Bl,awlBiMfc1WMaMeal>tawmeMt^ h^ita b vel^ and 
palee b aiibv« 

The flmffifti nf ihn etMip ibwnntli b aaeieneaim opon Oe Mnpenmra of the 
ab,«tab*«brbMauMrtevbtar. la eeneral ftem 40 to « horn viU 1 m 
IbMaaflobneftreiwaA^gitai. Stae^V £» Ibr iti olilieBt to expand ta fhriea 
of the barley honMiiy; mi ibu poqta* *b) aeed tor gerntatoMi, b the oaoM 

vey aatbeoMuimof taearthpaepucaroraiegrotrUi (IwfBdiebaadpbMta 
baaodiovnbit Toe tag ceataimiea b the iiwp n uOonone, beeawe it pte 
veato Oe genalaatfon at die proper tota and thereby otbon i t i a ponioa irf die 
oigelBl»e povor t A enoeo alae aa itatraeUrai of aaccbarioe matter by the voter. 
Ita aueetadoB ia kaowa to be eem^ete vbca the irndo may be oauly tranafixiid 
wMiaaaedla, aadiaawoaeatoittbU woe- TbefollovinguiwbonedapxidtMt 'o 

a baiiey-vora, when pcaaaed betoreoi the (bmab and flogen, oontmaea entire in ita 
boalc. tt b aotaaOewoily oteaped > bot» if it ^eda lu door npoo thedogera, it ia ready. 
Whro the aotaaaeeoKqdM b the tozm of a milk} juie^ tae ate^ baa been too long 
eootiaaed* and dm bariey » apoiMl tor gemunatKm. 

In vena wcadiarit mowtunea bappeoa that the iratar beeooua aoeaecoi before tlio 
graiB u Cborooghly aveOed. Thk aeeidrat, which u maaileet to tbe taaCe and imelU 
naat be imiDwiiately obviated by draviog off tbe tool voter throtigh tlw tap at Ibe 
bottom of the dotma) and refiaeiog It with toeahooU vtoinv It doea no barm to re 
new a two ot three taoea at one 

Tbeeoocd.^ The voter bewg dravn <«, and oocaaMmally a ftvah qnamity pasaed 
donnigh, to vadi away any dimy matter vhkh may have Veen guuratad tn vam 
v«adw» tha b^ey u now bid open the conch door of toone daga. lo e^mre hrapa 
flom td to It mO^ high, and left b that poaitioit tor >4 hoori. At ih» period, tbe 
b^ of dto gram btag tha creoteatf n la aanallT ganged by the reveone ofSoerb, and 
idm qoooi&ty dien towid atotipbed by tbedacidbl 815 a that «P which tbe doty la « 
genanl^ charged. The aamatiireBow tearea the sartoee of the horiey aocomplauht 
umtn hoportaaodampiiea totbe hand. By degreea. hoverer, it beeomea varm, the 
Hamnratuio ntag 10” abore tbe aunoaphere. while an agrecabe fomrr aiarll ia 
croired At thb tmie» If the hand be thnut into the beqi. It not oaly warm, 
bat It gala bedewed with nioiator& At thia tveoting stage tbe gennioatioo begma 
the dbrSa af the radide drat sprant forth toom the tip ofererr graio, and a whit* tl«> 
eatfam appears that aooa eepomea Into three or more ndkiet, which grow rapidly 
bigtw. Abaot a day oftrrtbu sppcoxaoaethe plnmub peeps forth at Urn lanie point. 
proLvediim theiiee bcoeaih the bta to the other end of dm seed, in the form of a 


The greateat^eat of the eooeb u uaoally aboot dd boon after the barley baa been 
tahm oot of the steepi In conseqaeoee, the radieta tend to ioereooe m bngth with 
very greet raiMdity, mid nraaC be csheeked by ortidend meaoa, whieh cooatitoie the 
ebuf art of the naahater & aow bgiaa to qiread the borley tbiooer on the dodi, 
and toma rtoferaeveral tunes m toe eonrae of a day. bnogtog the portuma of the 
tnloior to the extorair aarfoce ; by wbieb means the roodeu on hept ahort end 
hnby, and the geroiiiiatioii naifonii. The depth, which woo orHfdtoilly 10 to Id 
inelta )i levered a hide at evaty turaiogover, tin tt bo brooght aeoatnolly d^hi to 
three or toor mebe*. Two toroingoaday arr ^eraSy reqairad. TboiWHiator wiU 
knew atooB the grain reqoneo tunungby taking a bandfok and if It amelia Amt, and 
the akin appeara gkaay and wet, it obooM at ooee be toned, and it willnftwwarda 
•aell totaiL and the tom will be dry and not glowy. The ornmnoo of tniwng in 
doe tmm wiUeiiaM the rooto to nm oat nscqually, and some pordou of toe malt to 
be spent bedta too other If ready tor the kiln. AttowparfadorapntaUiigordoonam 
toe tempecntoio la CmM 1« about dS”, and in fttodand ft to 6 dagraaa lower. 

About a day after too radiclaa appear, tha rodiaMOtaof toe atoiB.orortbv 
aaKaproBtf^ealta^HwEogiMh maltatendwaerataro. Ithaiiaa ftma toot 
Md**«>Aofta aaad oa ta iodide, hot tarM ronaA sod peooeaft witiiia tot haabs 


TtaxMBM i» roo^ bogfo to Ado to vitlito obeal to# eimfttota twdftb day 
ftoto ta too «oen nay tiion be apread toiokto to fstanta a lilta tatato* 
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nd (o melloir lti Mill ftcqaettOy tnridsg (okc^ toatb* 

taotilQT* to ipMt, «d «1ii» to ^Tcnt Um ftofowm groviw too b itsaAeittit if 

it Lii ■dranced toro Otodi Ow Mdt« tonst]! of fte grabi. 

The beitoy eowh aamrta CKjrgeo end emHa eerbonie aMd,isto;«e edMMto do io 
hNMhing. hotto a ttnhed extoott ibr the gmia toN* on^ thMe pet eest of lu 
weight the swdtflooe. ud a pert of thu Iom u doe to waafe pnttdea. Ae the 
aerafnreeTMfiialoivtheaQrihaeorfheaced, the fhrliia within ondergoca a mutk* 
aUa ahandott. The glwten and niiedage diaeppear in a g>«at meawnw, die edour 
beoMiea whitcft and Ae anbataaoc becomee to AiaMe that it eramhlca hitowtaalhe* 
tween the flagsra. Thia ia the great parpaaetrf matting; audit ta known to heaoeoin> 

> pluhed when the ploinoht or aeraepire ha* approached the end of the leed. Nowtbe 
Autber growth meat he oompletelp atopped Fourteen dope map he reAoaed the 
oaoal dvratfon of tike gemtoating stage the mehiog operrtKNis m Eogbod, hue 
in dooUandt where the temperature of tfaeeooeh la lowers ria^eea dajs, or even 
twenty^ooe. are aotiictimes ignited. The shorter the period wmin the hnits, 
the more advantageous to the process to the maltster, as he can tom over Ma eapital 
the sooner, and hia mall ia alao aomewbat the better Bigg is moea rapid m its ger- 
minst'on than bartej, and requires to be still mote earefliQy waUAed. in dry 
weather it is someUmes neceiHury to give additional water by apnahhngtbe bariey 
upon the door 

Uooa^iiiaDy tlie odour disengaged from the door it offensire, resembhug that of 
rotten applea This is a had prognostic, indtcatmgVtfber that the hairtey was of bad 
quality, <n that the workmen, throng earclcas ah^rilnig, have cmdied a nmnber of 
the grains m turning them over Heiior, when the weather oanses too quick ger> 
mioation, it is better to cheek n by spreading the hci^ out thinner, than by twrnnig it 
too ftequently over On eompariog diSvivnt sampla of barley, we shall dnd mat 
the best deveiope the germ or aerospire quicker than the radicles, and thus oe- 
eiunon a greater production «f tbs saoehnnne pnauple , this conversKm advances 
along with the acrospire, and keeps pace with it, ao that the portion of the seed lo 
which It has not reached is still m lU unaltered starchy state It m never compleie 
for any single barley-eom till the acrospire has come neaily to the end opposite to 
that wBieh ic sprang ; othenrise one part of the com may be angary, while 
other IS aiiU insipid, if the gram were allowed to vegetate beyond thv term, the 
radivhw biing Atlly one third m an inch long, the fiunre stem would become visibly 
grven in the exterior , it wooU shoot forth rapidly, the interior of the grain would 
bAnme milky, with a complete exbausuon of all its aselhl cooitituents, and nothing 
but the bask would ranam. 

In France the brewen, who generally malt their hsrley themselves, tcidom leave 
It on the door mwe than S or Id da>*. which, even taking into account the warmer 
^tmafe of (heir eoniMry. u cerfanrl^ too shorta pemNi, and hence they mmke toAnxfC 
fort IO the English brewer than the wme quanuty of malt 

At the eod of the gennuiaiion, the radteiea have become longer thantbe harlei, 
and are contorted so that the corns hook toio one another, but the acrospire should 
not awar Aom under the husk. A moderate tempentwe of die air is best adapted 
to malting , therefore it cannot he earned on well dunng the heat of somnier or the 
colds of winter Malt*doon shonkl be placed m substantial ibiclmwallcd baildugsy 
wiih^ aecett of the sun, so that a unirorm temperatuie of 50° or 60 may pnvatL 
aside Some recommend them to be annfc a Unto under She jurihee of the gronnil, if 
be mtoaiion be dry. 

The hda'dryiHo •^'When the malt has become pereeptibly diy to the band upon 
be 1^, u IS taken to the kiln, and dried hard with artificial beM to stop all fhr^r 
irowth. and enable tt to be kept, without dumge. for fidnra use at any ume. The 
Bflt-kilii, which IS panfeularly dcMribed m the neat page, u a ronnd or a tqaare 
hamber, covered with perforalM earthenware tika or j^ates of cokt won, whose area 
I heeled by a stove or ftuwace, so that not merely the {datee on which the malt la 
Bid are warmed, hot Um aw whicb pamce t^ tbroogb the •traUMB of malt iirndf, with 
be effort of earning idf very rapidty the uudMure foam the grains. The layer of 
nalt sitouid be aboot g or 4 mchea thick, and evenly mead, and tts heat should he 
Wadity kept it foom Bw 00th to the lOOth degree of Fbhienhettb scale, tUl the 
aoliiatobemcwtiyflathaledfrom it Ihmtog thw time Um maU muA he tarned over 
at flmfrequeiitly, and iattoriy every three or toor houra. Whee it » nearly dry, its 
temperaiaia should be vatoed to foom 145° to 165° F, a^ H mutt he kept at thia 
heu tin ithasamoiMdUmderired shade of eotour, whi^ is coasmtnily a IwOwniA 
ydlotr or anBahlA tomwii. The is now allowed to ^ au^ and dtomalt m 
{•fomthq wee^bbiwbeoomaeQBvIetolyeeoli ateaq^tpraaMriedhiy thattream 
af eaet alf. vUdk uow rtoet ap theoagh the bavtoC Aa or Aa Aatoivhly 
dry hmraad malt may, by daapirg the fire, W token tot foam Aa glgtoi^twd 
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eooIediVQK tb« floor of an irnttreont Tin Drepand onlt moM br kept 

madry ^wlwN itMnilie MOaaioQaay tnnndtnrtr till It !i aaad. The period of 
kibiHiiTiag ihooM not be bamed. Many petaoM cd^oj tvo daya in tim operaiioD 
Aomdiag to the colonr and iho dagfee ct drying, aiaH to diMnboted into three 
eorti, yellov, aad brawn. Hie flret {i prodecefl when the bigheat beet to 
whiob itbae wen enlyected n ftoa 90^ to 100« F i tin amber yellow, when it baa 
niffned aheat <rf 1S9^, aad the brown when it hai baen treated aa above deacribcd. 
The black malt naod lij the porter brewer to colonr hu beer baa eoffered a muck 
higher beat, aad n partially charred. The temperatwa of the kiln tboold, m all 
eaaoahemoetgtadiially tmia^andnioateqnablyiaaiatained If the heat be too great 
at the bcgtnntog. the hnak geto hard dried, and hioden the eTaporMioft of the water 
Atun the tnicnor inbefaiiioej and ahonld the mienor be dried 1^ a airanger heat, the 
hadt wiU probably qplit, and ^ (anna become of a homy texture, very refraetory m 
rile math too. In general, tt n preflerable to brown nult rariier by a loog-coauitiied 
modeawte bed, than by a more vuleiit heat of shorter duration, which » apt to car- 
bcHtiae a pottam of the maeilagtootta lagar, and to damage the article Jb thte way 
the sweet la smnetiinee oonTcited mto a bitter principle 
During the hiln>drying, the roota and acro^re « the barley become brittle, and 
fiiU off, and are sepamed by a wire sieve whose meshes are too small to allow the 
malt Itself io pass throngfa 

A quantity of good bariey -whieb weighs 100 pounds, being jtidieioasly malted, will 
weigh, after drying and nmiif, 80 pounds. Since the raw grain, dnid by iietlf at 
the same temperatore as the mdt, would loM \2 per cent, of its weight in wa*tr, tba 
mult {woccas aiseipaceeootof the<ie remaining 68 pouuds, only 8 pounds, or 6 per cenk 
of the raw barley. This kas conwsla of— 

pa cent. disaoWcd out in the stoep water, 

S » dissipated m the Liln, 

8 « by the removal of tbo fibn>«, 

0| „ of waste 

The bulk of good mall exceeds that of the barley ftom which it was mail, by about 
9 or 9 per et at. 

MALT 3C1LK (Ddm Germ ) The requisite conditions of a eood mall kilo arc, 
that the temperatnre <hou}d be under perftet control , the malt n it expostd t«wi mar 
rile direct netton of the fin , and Iht vapour from the heated grj.n rnpiuly cairud off 
jFiy* Iieo, l!6I, 1182, 11G3 exhibit the construction of a ccrairuid wilt ktt» 
Fig 1160 IS the ground |^d ^fig 1181 is the vefficai sceiiun, andyni* llf>i and 1 
a honanntal and T«itical stexum in the Ime of (be matt t>Wus the luiir Utur^ 
denote the same parts m each of the figarts A cast-iron copt^a shaped o\i.n is sup- 



poftefl in the middle upmi a wall of brickuork four feet high , and beneath it am 
the gmtennd Jto ash pit The smi^ pasKJ off thniugh two eqaidiauiM pipte into 
the chimney The oven n surrounded with foor piUara, on whose top a Stoae hnti 
IS laid II IS tbe gixt^ 9 incbes below the sole of the ottn &, ec c c sre the foor nine 
uieh strong pillars of bnckwoik which bear the lintel m, drfddcfdare strong nine 
inch pilUrk, which anppoit the girder and Joisis upiai which perforated plaies lepose 
e denotes a vaulted aroh on en^ iff the fbnr aides of the oven ,y is tbe ^uibc bitweei 
^ bain and tbe side sreh, mto which a wfwkmnn may eater to loapeei and ehan thi 
f 99*}^ 0® either s,deof tbe kihi,tnioo which the atxhea rent A, the span 

lor the imes to nil i A, the ftre^doc^ of the hifn i i I jnnotion piecM to eonneet tbi 
pipw r r wtib the kiin , the mode of atiaebmg them » sboun ,n flo UM. Tbt* 
■tooke-pipcs UemboBtttnea feet nader the non plates, and at the aame disinoee ftoa 
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ttM valli; Amjt «re anpp<irted npea iron propaiwUcji an ma^ foatto Ae ardifi. 
Ittjfy. lOA. a shoiw dlur Melion . at lies, they enter riie chunaaf, vbieh m 



provided » ith t^o reRiitpr nr damper plates, to regulate the drsaght tlurDURh the 
pipes, Theae restaters Me rt prescnied hj 1 lias, vhieh shows a pcrpendieatar 
section of the rhimDi y m, ^ 1101 , is the liitteh whach causes the heated air to spread 
laterally, inauad of ascending in one mass m the middle, and prevents any cDm* 
iHi'.titdC particles fl-nm falling upon tlie iron cnpola, n a are the mam girdirs of iron 
for the iron bcatus o o, upuu which the perforated platespliet 1161, is the 
vapour pipe III the niiddk of the ruof, which allows the steam of the d^iog m^t to 
escape The kiln nut U heated either with coal or wood. 

nie sise ol this hiln is about 20 feet square t but it may be mi^e ptoportiOBsUy 
eithi r smaller or gnsUr. 7 he perforated floor should he large euough to receive the 
conttOts of mv stc’Cp or couch. 

The perfora'ed plate might be eouteniently heated by steam pipes, laid aigxag, or 
In parallel hms und« r it, or a wire gauze web might he stretched upon toeh pipis 
Tlie wooden joisf ui a eonomon floor would arswer perfccth to support th]« stcam- 
nnge, and the hist of the pijies would cause an abundant circulation of air Fat 
drying the pale malt o( the ale brewer, th» plan Is paniculariy well adapted 



4tt«driingnl«r emckn floes, eonstroeted of flre<tiIeB, or fire stooes; and covered with 
iron plutvs, o*et which a pent>honu roof ts laid , the whole bound h> thee rose pieees 
(Jot 1 lb5, 1 lfl6> Tb«Mr flues an* budt above a gratiagc e w bwb connueDces c‘\ 
in troQt of o' there is a hndge ot bncka Instead of such a hr tk flat covered with 
platea. non pipes may he used, covered with semi cjlmdrual utes, to prevent the 
malt ^t may tiappeft to &1I trom being bnrued. d d, are the breast walli of the kiln, 
g felt high, fonuMCd wuh two apertures shut w ith iron docss, thtongh wfa|^ the 
nidt that drops down may be lemoved flrom time to time < le a beam of wood lying 
on the breast wall against which tbe hurdles are laid down slanting^ towards the 
ifrall of the kiln i // ere two vertical flues left m the snbstatMie of the walls, 
tbrongh which the hot air, discharged by open pipes laid in a snhJaeMt fliroao^ rfies 
mo n» spare between tbe pent>bouu roof uid thu iron plates, and is thenoe aBowed 
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iotewAR)ttbapertai«»«*ib««We& fifOtcMiigatfiwiii tbeM 

JUbt Ar dwTSf »w*i<iw»*«l j^aaftirej 4 if a m»ak«pipe» fltm ^oh ^ 
■uoke puiM wto the Mterfor tiM a, proriifed *rtli • atdt^jiWm. Ar modSfyitigiba 
dnwriMt tbeemoke Umow flow# off through o flue, fltted »lro with s dwaper-Plii^ 
Arocbe duaneir # Aha aauka^pipa at a lulMidiair flw^ in oaro m MDofce ibratd 
vam ihroucfa k ' The iron wpoi «re U Incbn M diameter; the oir toMf, 5 ioebe^ 
Sa the n^e-pipe 4, 10 aquate , the brick fltue 10 inebce wid^isd tbe ucusl 

ll^jplil of bf^'kfw 

The fellowiug is «o Mcoant of tbe total aumber of Voshels of melt nwle in A# 
Cartel fhMn 185^ to 1884, disanffuiHhing each as were charged with duty 

ftnm sooh as were litee of tfaUy, exported mi or free of duty, and the quan-* 

titles ictutned for fatuie oonsamptiaii. 


Xhc qaeautha qf sufl eharoarf trtlh dsfiec qf txtue m tht Uailtd Ktaqdm^ qaaautita 
txported oa drawbaeA, umd retatnedfir kerne eoenimpttem 


tcan 

CbMWre wlA 
Dnij 

Fr»eaf 

lluiy» 

F«i>«n«4 OB 
DrawtMck i r 
rroeoftlBi} 1 

QKaliwiI fur 
IIOBW r.KI 
•Hnpt un 







Buiiwt*. 

B^ifaeh 

Bnchels 

BioIhI* 1 

1855 

- 

- 

- 

- 


33,887 334 

1,500,936 

986,926 

34,401 344 1 

1856 

- 

- 

- 



87 880 041 

4,9iS.14r 

1 913,064 

41 379 1.4 

1857 


- 

- 



4a3' 8,5)3 

^668,948 

1.421,993 

44, >4 5 41.9 ‘ 

1858 


- 

• 



41.6U5 66'i i 5,049 331 

1 549.313 

44 111 >779 1 

i8sn 


« 

- 



44,319300 

5 3^8 428 

1.76 1 499 

47 746,a'‘9 

I'tfiO 



- 



38,9)2.513 

4.598 616 i 

1.7V 099 

41 7) 1.050 1 

1861 


- 

- 



44,141 4J3 1 

3 793.193 1 

1 SM3U 

46.650 too I 

1 186^ 


• 

- 



41 nb irj ; 
46,.>69.843 

4 069 881 . 

1.499,447 

43,G8H,608 1 

1 I8»i3 


- 

- 



4,679,829 , 

1 076.856 , 

49,.o;j,bl5 } 

1 lrfi4 

1 


- 

- 



48 544,135 ‘ 

4hlT,74S { 

1,581,889 1 

51 74C9jh 


MAMMCE. A tree growing m Honlarss. Its dried leases are riry powerfully 
narcotic , the hark ta, howerer stated to (to^wss some tonic properl cs ’ The flowers , 
of tbe tree an used a flavonntig a h^aeur made lo some pans of tbe Vest Indies 
called rrtme dte rrAAe <->7eSi|tA . 

BlAKCtilKEEL- A large tree of a lei i poinmons character, growing m 
Amertca. and is some parts of the Indies. Ihc woed m of a whow br>wn 

roloiir, beautifuUy clouded, and very close and hard Jt is somitinus uwmI ibsttad of 
mahogany • 

VAy^tf>PA CereeMi aiaieit S«e 

hl4y £>G)K£ The naoie gires to a mschioe by which the men worhiog in 
dei.'p iDetalliferoiis mines are enabled to descind or ascend without inuth lat ii 
The labour of ellmlmg from the bottom of the dei p ni jics of the liurtx aixl of 
f’eniwali has long heeD Inowa to produce an ii.j 0 Mous i An t upon the mea h h ,« 
then fore Icmg been deemed of tbe uunost nnpuruuui. to Uotim; bume uit aos by w huh 
relief might be affurleA 

It was not till 1833 that the nrcDiPstanci id* two water^whet lb hauup }k«i rhiowil 
o «4 of work to the opening of the di-cp tJeoipi adii m tlie Ildrt* iiuih h suggiot* d 
the idea of emploiing tbe pump rods for a dii g the awt^-nt of tlu niinerc, and in 
aodi manner that erciy man abould, as on the a mpk ladder / Ian, dciieiid <iii 
hhoaeif ahme for hts safett the ascent to lie i f ecM hj mtaoH nf ili« water- wh 4 bls’ 
fewer There was Skflicient room in the ahafi which was perpend <Cttlar. and un 
ix/Mtimeiit of 100 fathoms was sit in oficiulion The rods were cMiitJr 
wood, of a Tcry simple and solid constnictton 'i hi spars were eat 4 ^ 8 , and joggled 
into eadb other one iDeb,and bolted together so that the whole was 7 i 6 , at the 
joints Iron pistas 80 Isehes long were put on and screwed together, so as to render tbe 
wheOe equally stroitf; tearing asimder, as long as the timber remains sound, ••eme < 
nearly unpossible. Tie wbote tength was then dmded into 83 stages, and from the top 
dowawaids. on slternato «de# for each stage, the steps wt^ fasteoed, at distaoces of 
4 fb«t. by inn Testa, In lUtemnima; hand-holds were frotened at conTcnieat dibtances. 
BctireeB the two rods ordinaiy laddera wero placed against one ride of the shall, fur 
fliea^ of aafhiy should anyme heeooic confused, cr should the iwanhtf ty ihim any 


e lUeMteUwiuttasMmaatfbruicdlnlMicrnMTtr#. 
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teeldeDt vtuid Mill On a fivan mgoai thr uaelime van aet in ntotion 1>7 Oie man at 
»Jm« eogrne, who mgatatM Uwaapp/^ of wafer aecarding to the oQBberofmni on at a 
time Thb number vaa not allowed to exceed 30 niea fbr tUa maeUne (exeept in 
caaea of Rcreemtp), slthoogh of aulBcieut atrength to cupport a maeb greater nuraber 
The perpendieulaT rode were aapported at c»mr etage by raUen; which were 
aiwaya placed where there ta no atop They were of fir, 10 inchea kuig, W inohea in 
diameter, and a eaat iron fianche of inehea Aateoed to them at each end, topreveni 
the rodi liippiog ofTt at five different puinta it la ao arranged that the rodn Mnnot 
fikll farther (fun to the next stage, or at the atmoat 4S loeh^ that being the lengdi 
of alitAe The ascent on the xnachme reqwirec no description , the miners, idler he 
second tnal, frit fiuniliar with it, nor waa mere any more danger than if they were on 
the ordinary ladder This machine, or power ladder, waa calculated to ease the toil 
of ascent, but it has albO been oKd in demeniiing when of coarse ii requires little or 
no water to set it in tnoUiHi, and tn cases of want of water, the descending miners 
mtghi bring up the men who had finished their shift, the water>wheel only regulating 
the mntiuu and overcoming fncilon sud other pr^udieial resistances. This first 
machine surpassed expectation ( short na Che kogth ol ascent was, many invalids of 
the dMtnct found new sonrees of imployment, and the descent bj this was used by 
ntanv, especially during winter, who can reach far removed mines by underground 
communication. Gradually the most prejudiced were attracted to the niacbine, and 
now { 1S41) It U received as a blessing Thoronghly convinced of the excellence of 
thecontriiance SOU fothoms of the 3*0 fiitlinins of Duke George William shaft, from 
grjtss downwards were in IP 38 pn>\ ided « tth a power ladder aimilsr m coDStriict<oQ to 
the alKiTc described, with this difference only, that this bemg on the vein which falls 
at an angle of 7<i^, only certain distances of 3, 6, 12 fathoms are taken on the morlune, 
and inii>nmdta>e of 9 to 10 fathoms, on the usual ladders, which divides stm n on 
the ni*ichine, provides agninst i niching colds, and m some degree against the danger 
of falling 'I hus oni of the deepest shafts was rendered easy of ascent, more than 
half the d^qith being furnished with power for raismg the miners 

In 1836 another machine waa completed in Schreibfeder SchrarhL Here the 
machine rods must also sen e as pvwp rod* in time of flood, and th refore the notion 
of making the rods of iron^wire, thrown out by Albert, conld not be brought to bear 
bnl a combination of timber and iron wire was adopted The rods were of the bi^-t 
h)>arB joggled as in the former cases , but in the two grooves run id these there were let 
in two iroD>wtre ropes of 12 wires each The two spars were screwed tight upon the 
np*K which were steeped in prepaml tar Thus the ropes formed a core to the 
wooden rods which m theni*>c}vts were bufficiently strong for the strain, but the 
ropes were a nrottenon should the wood decay, a'janist any misfortune, while the 
wood gave sufficient stiffncM to the rope rod These rods were not above half the 
weight of die fomier per fathom 

It was very fsiriy objected to this conslrnction that it was nneertam what stra n 
eame on die wa.id, what on the in>n and that damage on the iron* wire could nor be 
observed 124 ffiffioms of the 2f J were pP 0 % tded witit a povi.<r hrdlder of this coa 
stnictiOQ The ascent on it is not continuous, but alternating aa in tlie Duke George 
3\i]liani shaft, so that of 143| fathonss, 12-1^ are by the machme, 19j on the fixed 
1 iddera 

This being aceomph«'hed, several experiments were begun in 1S36 to endeavour 
to arrive at a coniitruction of rod, at once lighter and mechanically more perfect, 
nrst, a w ire-ropc ladder, aa it were, laid along planks as a cooitnuous beam g. and 
hat log here and there rolleiw. so attached aa to keep the rope down on the planks, 
waa med Steps and hand-holds were made iast to the ropcv so that no injury 
resiihed to the rupe The necessary stiffntss was wanting, the suisll Tellers weiv 
insnfti lent, and the planks were very rapidly worn Second, a wire rod, as it were, 
of four topes in a square, nine wires m a rope, with inch boaids on one side running 
on fixed rollers Toe four ropes made a parallelogt^ of six and seven inches 
between which hand-holds and steps were fostened The boards were protected by 
iron fHetlon pieces, where they run on the rollaa>-tea ftithoms weighed 43 3 lbs, 
cost about one AmuW rtofera. The only olyectioti to this was, that the four ropes 
Ibttld not be depimded upon aa belag equally strained. Third. Albert’s propose to 
have two ropes of th« wires paraiJel to each other, two-inch and ten-inch deals to he 
attached to the back of these, without any other connection to let these run as 
tasual on rollere, and fostenmg the steps and band holds to the ropes. It was tried 
in Duke Wilbam’s shaft, and found the most noiseless and easiest in go, and, on the 
whole* most petfSectly fulfilling the required conditions. This constrwetHm, with 
snns modi^ations by M Jordan, was finally determined upon, and siDce carried 
out In Sanson shaft, w Andreasb^, 348 fathoms deep, and now to be pnrtmularly 
ifietotibed 



JIAW EKOOIfi. 

c«M tiM* tilt ilU iBd AwftvnMtft «e Mi« 

«tav«l«tflbrtiMci9M]W^ari£« iMirfkgaMUiA A m« «bMl-M«n 
Wa «i» %« cMciMl. aew « l K Oi mm i la in driuo* otw wfunb to 1» teUtt^ni 
•araariMioflarMAo'Mfcdaampvftea/iAaiMdtodkecDdteTtoiri dtoawitati. 
Iiaiw^ w tb* <SFIMB «wi«i7 SMWr ^ iMWOver. pvoTM 

ibt tevOTtOBoe ottarM to tfaa mow ^ fiuolitatfDg die niovrii oMtioao. Any 
ftittcr Bwdoo ef A« artanfaMoatti Ibr &• wp ea w y |tov«r, tbea unt ibanom w 
tiitcr eed Ibe >BMb{M an tndtOHy 'wdar^wboat, over dwt. 49 Art ie dtamrtar, 4 
ftvt 00 die liHoitt nakiog two to two ud a batf* revofotiMi per wriawte. is on* 
neosMiiT. tiie oo of tte mter u related fitw tbe fop of the ihoA, where 
tbcfo k e auB&tnre nacbioe aaontf bf rods and gear, rooneeted wM dw power 
bAter, bidSeatiBg cuetlp tbe reblieo poefdua of cw^tbiag beJow gimniA A 
sniea v( atgnab» toOi hai ben odoplM, bp wWeb most oT *be r/rwnoscewe 
oeeoRfiur b eoaacetkn wiib fba woitiag of the laddermi be Jnnediecdr auHie 
Icoowii »ove gnm^ He nanoseb&fwe. a sfofee or peo-traagb of •dninhje caa- 
atroedon^ is inmtied to tbii wheel, m its load is eerp Toiiable The crub b a « « 
Jang, of cut ira&, aod is otUebed, bp « ooaaectiag rod, widi ftutcd rods ibst work 
tbeenssesaCtbesiuftbeodaitlieasiislituiiaer . ^ , 

Tbe oMtbod of bwtgiog the ladders deserves otteatiOB, as it is perAcUp soeeestnd, 
aod Tfop sioiple. la tbeJdnoip of die roarhiaes tlMe bare been severai atraage* 
BMStti tried, bat ibis is tbe lasg and eoasidceed the beat Tbe power ladders are 
boiwoatbeeiottbeadef ak»lis>s4gebptwo iTDooliags^ 6 k 9 wehea. Tbepwervin 
tbialadder first boag kf poasiqg tbe ropes imtad a aegimtal fraine, bat the fncuoo 
ef tbe kaifa edge indoM a eoaiuaBl bendti^ of tbe rc^, throngb a eery amsll 
■wjfte, it H tniCk bat web. that wader ita ellbets die wire* g^e wap at tbs end of three 
iDoaduL Thia led to aa amognieat be vbicfa the are faoaad between 

Umbeta boiled sod serewod togedier, sad dins die whole bnog to tbe things aboeo* 
laeotioiieA 

Perbapa tbe most efieient coottrocttim waald be tbe passing tbe ropes roood aa 
arebed bead, os wso tbe oonneeriba b e t wee n die beam of the steam engtao end pi«tna 
rod of (dd, onlp poasiBg tbe r^es «tcr a greater oegsseat thea was or m enstoinarp 
Tbe rofoo si eonaiet of 36 wires, ▼»., three roptn ot twctec emw to corb mpe, 

and these together eable laid. In the dmbero, gro o ms are cat of sneh dtotcnimins 
that (be scMw baits amp bare tbeeA^ of « pressiag tbe dmben tether, that the 
TOfpeo am beM m daee bp dw frictioa thus utdaced The leogdi of these mabers 
as ^ Csdanas , dtis great ieagtb u a eonsegoeare of tocai eireumstaBce*, 

He TOfo daomMes gndaalJp, r» , four wires less fur each M laihoois descent. 
The estimMe of tbe sttengtb leqaind was made thiu;— 


I Tbe weight of the rope 

3 Weight of steps aad haadJes, Ac .... ji,suu 

A Weight of 50 men ....... 

4 135 latboma of deal aod 90 fthoift» «;!<}« bar > - 6,795 

HjUSS 


And sssBoung: diat tbe double rape of 36 winw wonM best at (be altnnst, 
91^6^1, lOOTU- 79,900 lbs, the load of 89,095 lbs would be 99 of (be uiuu|fe 

r« aafftp ia case of tbe aeeideat of the power ladder bivalutg, seferal good 
anrsogeaeBta hare been adi^ted, so (bat sap aeriobf oeeideot at aot hkrlr to 
oecar, shoaid gfou a aide of tbe power ladder girc wap At sevenl paita ^ tbe 
leogtb, tbe two sidfs of tbe ladder are conaeeied together bp a serr strong ikoia t 
this ehaia passes over a fixed poUcp, and u is svUcst that if oa riiber side the ladder 
wesn to break above ibis, that ita ibU, if not entiielp cbeeksd, would be rrry lubefa 
broken bj the eomstsrlmlanei^g wm^t of the other ssdsv icinm bp msaas of ibe 
chniB. 


Anin.^ ei^o^ tbm ore «adga.riiaped blocks atiaebrd 

In ooswlesion H It nwatfaned that in osder (a aaewtnin tbe exact state ole 
Aevir^ flefcial of tbe «ape have bew kept extiMed in duremit pniti of the 
S!?* if* “L?®* ’*®*l*< •T «w* •toee 1887 , vboa the power 

wee ein^ in AvOtwt^, fibe pragnM bos been so reip^. 
0 ** N mfy sbended ftmn the eflbits of rast, oo long an em m tuun to 

the vapn ptapenp lamd> a 
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/WMT iMy' 
«ia/mtkm$ktfl 


I KiiiA>«dM ofvBtpciuioa 0 SS 
1 Svjqwrt for ditto - - s is 

ft 8ex««*fta> ditto - > 0 15 

400 Faihoiiw wit* rope -is 0 
400 Fetbomt rodf of wood *08 0 

40 Becefa IhetHKi detfo (ot 

beech) - * • 10 00 

Wood Amt rollen * 

W/ie to bind foietfon 
deaU . > 0 50 

160 Btadinir Iroof for pointi 9 40 
OSO Small eerewt * * 1 is 

80 Joiot ttUtee - - > S 60 

lOO Stepirow • • - 8 0 

160 Beodcn of hoop uoa * 3 40 


100 Botidi for itepi * 

180 M«»d'bo)da . . . 

84^ Score nalb - * . 

160 Small fnme or rods 

160 Small mpports (cleats) 
onder at^ 

80 Boiler boxes wd flange 
irons . « . 

80i^ Score nails > . . 

40 Axles > . . . 

80 Supports forditto (bnok* 
ets) - 

7 Score nails for ditto 
Tar and pitch 


r*tf Ibe. 
8 7a 
S IS 
O 18 
0 80 

0 60 

880 


400 


The tout cost cf one aide i« 607 PnissiaD thalers 
Total cost of powvf Udder, IS 1 4 thalera « 18S/ lOs. 

The nunes of Curowall being as deep as those in the Barts, it became a question 
of ntoment <o adopt SMoe machine for the relief of the tnioer In that county 
Mcdicsl men bad ong expressed their eonvicuon that maeb of the lung disease 
preraleat amongst the men workigg in the deep mines of the Gvennjp distnet was 
due to the Tioleat exertion of climbing on pcrpcndicnlar ladders from a depth 
varvtng fnim St>0 to upwards of 300 fathoma At length the sabjeet was taken op 
by the Rojal Corswall Polytecboie &<eietj, sad a man engine was introduced, 
which in most respects resembled the German power laddm. 

'1 he following IS a short aceoubt of the principal pbasea ei its introducliun, due 
cftarely to ibe rcadr and geocn>at miiiaure taken by the Polytechnie Soeiet} 

At the &r«t gent nit luvetiug of the society m 1634, Mr Charles Fox offered three 
prixcs for the perfection of the means then in use, for the descent and the ascentidti 
o( miners. The flist project was that of Michael Loam die engineer, (be same who 
af^wards conatrocud the mncbinpat Tresa^ean The competition remained i^ien, 
ft»r many lears acvcral plans were produced and the pnaes awarded. In 1836 
Mr Fox offered UK)/ to the fltar mini that would make a tnal in the desired way 
tilth example was followed b% otht r individuals, and a sum of 530/ was put into the 
bjnds of a romminee, who were charted with sending circotan to the mines. The 
ndwniurvrti of Treoavtao accepted the proposed condiuona, and in January 1648, 
two rods moving alUTiiaiely, couducted by an hydraulic wheel, were working to a 
dt ptb of 86 fothoaiS The* stjps were IS feet dhtaat from each other, and each rod 
moved 6 feet so tbai the mm ebaaged tbeir position at each step By the advice of 
Mr l4>ani, it was dei>id«d to substitute a steam engine for the hydraulic wheel, so 
that the motive power could not fail, and at the same time it was judged advisable 
to inervastf the stroke of tlie rods 18 feet , the number of the steps and the distance 
between them remainme the same, so that the men had only to change at every 
M*\tr one, and ihc same number of minere eonld ascend and descend at once 

On O tobrr Sft, 1648, the machme, thus modified, had attained to the depth of 
140 fatbmus, sod June SO, IM3, it was finished . its length being S80 fotheau^ and 
the mine being at this time 31 1 futliomi deep below foe adit 
*3116 second man engine was constructed by Hocking and Loam, id 1845, 
at foe Great United Mmca m Gwenaap The temperature was 130'^ Fafar at the 
bottom of the nine, and it was an ur^nt necessity to dimmish foe fotigne of the 
miner u much u possible They contented themselves with oopymg foe plan 
which had sitceeeM so well at Tresavean, only mahing some slight diiforeaees in 
detail 

a h 1651 the lateCaptaio Puckey and Hr YTnt, an •ngincer, adopteda newiiyatein 
for the Fowey Ccnaola mine , . ^ 

A stogie rod, foroished with atepa, worked m the abaft i a asnea of platforms are 
flxM at diffhreat parts of foe akiftt these hare, like foe atqit, spaces of is ftet 
between ihsm» and they are otoeed on a level cartuspootUng with foe steiw at foe 
extremis of the stroke of foe rod. The miner qnitdng one step, waits on the 
ptotfom ontU foe next iwaohes him This man en^na can also be wied at the same 
flme by mioen aaee^ng and by nlnen deMiendtog The stomnge at foe ptolfbnii 
h of eafitoxni Isogfo for one man lo pau on to foe step wbifo anofosir has^ust 
abandoned. 
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The merhioe with • afngle lod hM been since sppTled bjr Sfr Ifoching fo 
mine, nod in 1854 , to lliei of J>(rfcoatb It maj ihua be considnvd as bring 
uov the meut used in Corawall, and it posseswe an lacooteetable tupenonijr over 
maehinec irith two todt ... * 

mao engines intheCorouh mines are so much ahfce in their eonitroction that 
it » quite iiQaecessarr to describe each of them Thdr general ebancteia will be 
nadetatood bj vzomiaiag the acoompan^mg arood«enta 



At Fowpt CiinhoL the ma bine i« worked b\ a water nbcil of i<i hors* 

power, but ’alt the other man cupnei are worked bv the ordinary I'um ah su'jiu 
engine, ibat is, with a rrlmdcr lertical and halineed and atwa^a don Me^iu. ting 
The outer end of the beam of the maehiiic le attached by a sweep rod tu tan «i» ill 
wheels which are stcuated on the shaft, (heee dnre two larger « beds, so thati^hc 
engine makes sereral stakes to one revolution of the wbeeU In souk of tli 
mutes the engine, besid< s giving mntion to the man engine, is used fue enislimp tli*. 
ones surd per'anDiog other work, while m otb>>n it is nieiwly employed for ntwiug 
and lowering the miners Ibe rods are girerailv about 7 or b metes <>i)uan, 
slightly decreasing in aixs as they deset nd hra there are two nids, the steps are 
so ptaecd, that then is a distance ot about C inches between them wins tlu man 
passes from one to the other The weight i»f the nid » counterbalasced snmei lines 
bv leiers and soaiclimcs bj balance bf'bs attached to it in d 0t,reut levels Ihe 
greaiest oiject .iMiiied in the nse ol levers is a tonaiderahle taving in eapeose. both 
IQ the m fterials of which they are made, and in the size of the piece of gtound that 
most be excavated to receive the balance boha T here are IS (ee! of apace between the 
steps on the tod, and 4 feet above each aten are round bars of itnn tartieslly into 
lha rod, lo serve as handholds, and maintain the muter la bil poattlunoa the step with 
petftet safbty la case of accident happewuig to any part of the nMchuren, thtre 
an eatchd placed at every few fatlmns so that tbs fail cannot be gnat Tni mao 
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ffngtne vitli <i ciDffle rod lo t)ie moot uied in Cornwall, bocanae it poranaea ao manT 
aiivantigea over that with two the expense of erertioo la tntu^ has, it enables the 
iitintT to Diiiunt and descend in as short a spac of time, and the naniber who enn 
do So per mintite in donhhd , the work performed by the machine la also increaKd 
1 hen are signals eoaneeied with the man engine bj winch the miner ean oomiuani* 
cate with the aurlace from e^ery platfumi 
the usual speed of the engine » atrnkea per minute br which each rod maka 
three srrokta dertng that tirat '^htiWbrt the rate at wh rh it trareta la IS ftthotna 
ptr miRute a«c(Rding and deaccRding, this s|>eed enables a miuei to travel in 
34 QiinuUs a spsce that he would otheiwise take fo minuteti to perlmm In case 
of ans ucculent It ippeniog to the man engine there arc alwa%a laddere placed bv the 
ridesif It, some turns they onU go from platform to pUtfurm, in other uiinta thcc 
are barh naiUd on iht rod, so tliat the miner can climb on them until be regains tit 
pnncipal ladders 

The man engine possesses almost innumerable ads an taps a over the ladders the 
grtaufct IS the imminsc saving of fat gut lo the miner when there arc onlv laddeis 
in a mnr hr atunnuiMa tihiv an hour nr mrre to reach the jidaci where he » 
working mid thtn onU with iiiimcnae bodily cvcitiuii on a man ingtn he can 
reach the same place in I'mut a thml of the time and ns free from fatigue and 
Ti ilv for hard work aa wlun he ttarud train the surficv, even those who have 
never Wen lu a mini cannot but appreente tlie gieat bl sing this sinv) te inventi a 
1-1 to tin miners it tlnv have onlv *>e n the cxbacsteil state id which they reach the 
surface a'br Jiav mg awendvd I v Inrldtrs from anv great depth \t first it waa feared 
tiiat the man engnn nugl t bedaupiiouK that the speenl at which it worked won kI 
not a'l iw time it r thi men to sli p fiom one pi it'orm to anoTher 1 ut after one or two 
tiuU it w IS f iind thot no f ais oeid It enteitaioel on that aciount and it was 
pn hoiinecd bv th< mmers as perledly site as Uddeis 

In |k|^ M tNariKpii eoustiuot da milar ni ichines in Belgium These hatehcen 
(’eoeitUI in the /fi/w* Set ifrftt/ur t / //tduitrieiU nidc the several denominat ona 
< * I- ihrktt St * Mtn I ngi le Wuioiuire' Maciiiued VscLnsiou and lehellea 
Mi)> lUs 1 he fii>t ippt I at on wa> made a» we have already sal 1, bv M \\aroc<xuc 
It ihe pit of S Niihoiw behn^riog to the collieiy if M nemo it to a depth of 
J >>| tiielivs— ai out ^40 v udv \ full iiecnimti f tl ese tnaelui es w ill be f mnd in the 
(/•'v 7>ur iva fuVi * p nu v p 7^ bv M IKlvaux de henffe la ns 
• /( iif^ d i jjih ttntififi hv M t I nibes Ac Oir ear iei tpi t/iih de TfanslatiOH dit 
ilfoiauiv dan* t >> hv M V l>i \ auv sIm) in the innale* i/is 7 rat tux pttbli a 

d* fith /wt ai d bv M Moioenet ii the J»nti/e»ifrv Vimcv 

M\Mr4NAIlN I'bKMVM. VN VIFi* COM>\ >1 rri ID Dr Hofmann 
111 his Kepirt on tin rli«mh d pnidiiets of the 1 xhihit on of l«tji hia the following 
t* (’lent remarks on ^ ImW vo/im < n hvin^ dMnfeetmh Of ih a vanetv of 
oaidiMikg divintee tains the ulkat ne manirenates v»d p intanganates are (he b «( 
exaui| let and in tins eursorv sketch attention mav be ciofiaed to tfaeae as tv pea of 
then iliks 

A ka me mantMtt ifri and } erm mqttHalti, Chemists 1 avc long known and turned to 
a e ttini 111 lulxHwiorv oputtiona the puwertiil oMiliamg action if the salts of per- 
iiianLunic uid I he rupiditv and dilniittiiess ot their aeliuii and the marked change 
«1 eolour by wheli then loss of ixvgtu i» atwnded renders tnesc eoaipouuds in 
valiiihle Bfeiiistruimiitv of iimlrticil rtsenrehev And he same { ro^iemea coupled 
wtit Iheir perfeetiv luiuxunis eliaiaeUr, idapu them adniiriblv for disinfecting [ur- 
j(r>es ‘liitir action is cerlaintv »uperi(ir to that of ehlondi. of lime and aikahne 
m pin hloruis I or altlitmt^h thiM ure aUi oxidising disinttciams thev act indirectly 
ly dproniposing water, from whuh the ehlonne takes hydiogco to funuhvdtoclil nc 
aeii( fltus (ibt rating oxvgen for the suppiv of the pufretviiig mat er Ibc inanita 
Halts and pennangtiisus,oii the contrary an vgents of direct o\ilatioD,vitldiug up, 
av they do \ art of thnr own osvgm tei the to uhustible eleuieata ot putnscible toni- 
{oiiids Ihe uinng mates thus supply one lout th, the [icrmaagvnaie'. lo ^e^8 than 
ilir e tighiha, of the uxvgeu th<v resptctiviiv toutaiu, peroxuli of manjaiuse being 
111 boih lases preCipiMted and the aliafim base reuiiuaitig lo soiuiKio in the ioim of 
uailHvnuie 

Ibttr tffiiaqi a* d»ain/cc/<tn/v — Dr llotmann has Isd many orportamtiea of 
Bitisfying himself of thnr effieacy as duiiifcciaiita Vateia taken tioin alagoating 
4 K>nds highly chained with organic iiiatiii m a state irf n ost artive patretaction, and 
emitting the moat itpuKive tnloiir, wire instantniKonslv deodonaed by a compani- 
(iviiy small quantity of permavganau. or even maeganate of potaMnun or sodmin 
Altir the hniwn prei yitate of peroxide of manganese had been allowed to sitbvidc, 
tlu waterw evaniKiid by Dr 11 ifniano hid become perfectly (bar and colomkas, 
having piimaneOtU luat their ofiensive smell and taste The tauit ot some of these 
\ u) fu D 
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««tcn h»ii torvWed xht action of even wtxy eonsideraUe qnantitin of the bioaily 
appbfd metalite nita. Their drodonsatioo bj cblonde of luoe waa lihewjM npiil 
and pcnnaucDi , bnt ihou|i1i cmlrrlj drpnvcd of tbeir Dngtoal patnd odour, the 
efal<viiie*treated watm retatued a Aint peculiar atneU, probabfjr due to the chloiidi of 
siiro^ctt. geae^atei trj theactiOB of tree eblonrte npoo their ammoorecai oon^Uiiteotr 
For ftvrm!; rncr or oili» uaicn fVom aromouiacat impregnaliona. the disappear* 
aaee of the tulonn of the nuuifnnatea and pennanmatei in proportion as tbeir 
oMdistng acrim poes on, partieulaiiy adapts them By the fadiap ot the eotour 
(tmeiuld if maopaute ii oaid, purple if pevinanganate) the operator can follow 
th( process of o\id-ilion, and graduate his addiiiona with the almost aceumey By 
eareiul nwnipniatiini be may oompietelr firec the wuter fh>m ornaic intpui >1} , lutro* 
damig into it, in exchange, only a nnaute quantity of an alisline carbonate 'J his 
ifi rarely an ohiectiouabk fteqiientU father a setMceable addititm , especially in the 
rase of bard waters, which an. thus sofleued. 

Tititr mtnor apfjicatiait* - The innocd/^as character of these subktancer has 
alreads l»een referred to and it is not the least saluaUe of thiir properties It 

f Limiis of their hemp u-ud for a vurifi oi iiirpts b to uhieh diMiifectsnts base 
i htrto beeu ulmost entiiely inappheoMc Among them are some of pr< it laluc 
fiich 8^ dikinft'ttnni of all parts trf the lump annual liody tdiodonxMiou ot the 
tnath, dtf infection of ulcers voundb hcc ^ hcariily ksa iiuporUiiit is the sirniLe 
tilt! are tapalh ot Teodering to the legi table oipa tiam when Mtfleiinp ftom blight 
and ciiiiibr {lenrKioiis influent TUi may also be adtan’^peon^y employed tor 
the ) nrifieutiun of uiDtCd proTi^i ni« Ac It nis^ leaf eonu in tercet lu the biuoktrs 
of tobacco to know that by nnsine out the mouth with a dduto solutiun oi peiniaii* 
paDateufsodiufii, «ncn tracs of the odour of nil»sc<M » aJmnbt iRstantaocoRsiv pot 
mi of Among the numirous applustinns of minor *inponance which Mr < ondv 
M ppestrfor thcinaDpinu. diMUfcetanis is tbeir u i. by uinc>ta^urs Aw refreshing thiir 
pildtea, when engaged in the inrponaat duins or their {roKs'ioii 7hci arc also 
•slid to subdue the irrstsiiun eanbCd ht the biles of gnats, and other stiU more du- 
apneable lObcctr 

"Ihe manganK dmufcciant^ arc thuu aecn to piMSews a cniabmaiion of propirtits 
vhieh la Btane casM mat rerdn* their uppitcaii s pnhraUt to ihat of the bi{<o- 
etilonUs. These latter howerer laie the superiority as atinosphine disinttcuuK, 
oii arcount of their ixhaiation of chlurmi gab, m a more or ie<«s dilute stau, uhin 
acted on by acids, o'- acid salts, or cren hi the atmc/«{ihere (C»elf This properti nf« 
chlimde o! hme uni aluayb ■«ecure it a Acid of appheation, in which it ik not hkeiy 
lo be bip*rMded by non-soUtile dn-'fictanls of any kind 

7Anr tau«wfai.tiire ~ It only now rcfR.*iDS lo say a few wonji ronceming the 
mas utoi tore >t the alkaline nianpanates and penuangana^es uhich is aceotnpjjfchtil 
by a Terr simple and ea'y process 

For fahoraioTT purpose* the poussic permanganates me nnuffy preTcrred to*tfie 
ce<m>poBdiog Ktdic compound on at count of the supinor eiystalliajogprupeitics of 
tie former silt and the fjcilities thus affirded tor its purihiation hor industrial 
purposes, on tlie olhu* bund, where eheapnesi is far more ini]>oriant than perfect 
purity the luangauate and pennaagonato of sodium are always uwo Air foady 
nmiiutaetunb manganaiea o* aodium aimplt by mixing ranstic soda with 6neW» 
dnided p<.roxide ot manganeu, and ixi?ubing the mixture m bl allow ttsbsls, for 
forty eight hours, to a dull red beat 1 lie { ni^ioiliuna employed bt r Omdy arc 
Ii tons of soda ash, rauslihid to the usual way, to stoen cwls of pcroxidi ot lufti- 
ganese The product of the reaction ib tnabd with a sttfbcient qaantitj oi uaur to 
convert (partly, at ^leicuu) the manganate into permanganale , and tiia solutn n la 
esaponira to an appreciate stare of concen’rauon or to dryscM fo some rases 
Mr C’oiidy traosAnma ^ manganjtc into the perniangaUAte by the addition if sub » 
phiiTic acid fhi evaporaiing the solu tun Uma formed, crystals of sulphate of sodium 
separate , thesi are iaiied out, and the liquid is ultimately boiled doa n to dryoess 
UANOAM Sk (hng and Fr , Manyatt, /iniuiishrnnHchiii, Germ > isa gittish- 
while inelal, a fit.e grained fractun!, %ery hard, scry brittle, with couMderalde 
iuktre, of apee grae 8 Olg, and rtqiuni^ for fusion the extreme heat of loO'' M etlgu- 
wood It should be Jicpt in closely sioppend hoiHis. under uaphtbs, like potusi^oaf, 
beea'ise with eoutaetof air it speedily gets oxidieid, sod falls into powder It de> 
cuiit|twMi wa'Lr slowly at ommaon Umueimtarei, nod ra|iidty at a ted lu at Puie 
oxide of iua>ifr.>nese cun be reduced to the metafile state ouly m amaif qmtntitiea, byg 
mixing It with lampblack and oil into a dou^, and ex|utbtng the mixture to the 
tnteDae heat of a smiUi a AH-gs, iii a luted crucible , w bu h must he shaken orcastonally 
to favour the aggtomeratiou of the particles into a button. I hiu procured, it cotoainb 
however, u little carbon Mangsoise is MppoH'd to perfum an important part 
la the cowpoaud of iron, known as Vptipefetses, which is now so largely cmploywk 
» die fuanulacture of the Bessemer bieei Sec ISreiot kuara and Srart 



MANGANESE, OBEs OF 83 

MANOANESEi, ORES OF There are two principal owa of this metal, which 
occur in great maases , the peroxide and the hirdiat^ oxide , the firct of which la 
freijiiently found in primary formaboce 
1. Ptfrahatity or 
and afforda a black 
briokly with borax 

gas. Thia » tiie moat common ore of manganese, iuid V'rery^«iibie’one7b«ng 
the subswnce moetiy employ^ m the manufacture of chloride of lime and of flint 
glaas It M the peroxide Oreat quantitiea are found near Taristock in Deroiuhiro 
and 1 aunceston in Cornwall Manganeae, 63 3 oxygen 36 7 

2 0raif«i(<e is a dark brown substance of gla nw^Iic luatr?, affording a brown 
powder Spec grav 4 8 It scratehw felspar , but is scratched by quarts Infusible 
at (he blow.pipc, and effervesces but slightly wJieu fused with glass of burax Tl 
IS tbe deutoxide it gives out at a Ted heat only 3 per cent of oxygen llangan^ se. 
09 C8 , oxvgin. 30 32 Haiixttiamnite a u rare ranet v of this ore 

3 MuHtfaHiU IB brownisli-blsek or iron black, powder-hrowu, with somewhat of a 
metallic lustre. Spec grav 4 3 Semtehea fluot gpar, ^ords watei by calcinainm 
in a plaw, tube , infusible at the blow-pipe and effervesces slightly when fused with 
gliihs of borax. It consists of maBjrautse, 6i C8 , oxygen 27 U2 , sabr, 10 J a 

Afatt4jn»fise 6itniir, or iiifpfiKrt. of iiianpanesi., has a metallic aspect is black or 
dark fctid grej , spi.c pi iv 3 95 , has no cltavage , cannot be cut , infusible, but 
afliirdf after beiug runsUcl distinct e* idencp of manpincfe., by giving a violet tinge to 
soda at the blow -pipe boliiWe in nitric acid solution > leWs a white precipitate, w ith 
the form cyanide of potassium It ctiusia s of sulphur, 37 lio, manganese, 62 10 
P,uli>ytlt, carfimate if mawynjiw bpec grav 3 4 Affords a green fHt by fusion 
with carbonate of avia, » s»lubli with sumt effmesceiice in nitric acid, solution, 
when fVvfd from irou by succinate of atnmoDia gives a white precipitate, wiih terro 
sj.iuide ot potahsium < arbone acid, 18 - 90 , protoxide of mai ganese 61 80 

IVtndvwtt, or hy^i^^»^\naU oj maitquxftie, is a brownish red looking substance, wlitch 
vulds a yellowish brown powder, and water bv «jlct»ation , Is acted on bj munatio 
acid but affiittls no ehlonae It consists of Silici, 43 . protoxide ot manganese, 54 1 
!l aJ or ifiv/ mant/amsf is the o’d Knglish naijic of the hydrated peroxide of mau- 
gjiic'sc It occurs in various imititivc shapes, m froih like cosHings upon other 
mim nils, us also inahsive Nimc vanetuw possviis imperfect mvtaUic lustre. The 
, extcinal co’our » a dark brown of various shades, and smulariii the streak, only 
shiiiitig It 18 opaque verv sevtili soils and wriuw !♦«. specidc gravity is about 8 7 
Mixid with linseed oil into a dough, black wad forms a mass that spontaneous] v 
111 dames The loculiHef of wad art particularly Oorawall and Devonshire, the Harlz, 
and Fiednioni Wnd from Dt. v oiishire gave o^ide of manganese, 79 12,oxygvn, 
Hbl, Wjur, 10 06 

tt'hc niauiifactuier of flint glasa u«cs a small proportion of the black nunganefse 
ore, to correct the green tinge which hts glasa is apt to derive from the iron present 
in tbi sand he eiiipluys To him it is of great eousiqueni'e toget a native mangane«e 
i ontaming as little iron oxide as poskihle , smet in tact the colour or limpidity of hu 
protiuct will depend altugetlur iii'on that circumstance 
Sulphate of uiangauese has bwu o' laU yiars introdnced into calico printing to 
give a chocolate or bronse impression It it eatiiv iormed by beating the black oxide, 
mixed with a little ground coal, with sulphuric acid See C 4 l-l('o-PRlSTl^a 
“9 1 lie peroxide of manganese is used abb in the formation of glass pastes, and in 
making tlie black enamel of pottery 

Jhi nstorution of manganese to the state of peroxide, for the chemical aits in 
winch It IS su extensively consumed, has been long a dcEideratuin m manufactures 
K*' somt. of the OSes of manganese in the arts^seeBLcxcaui. audCHioiROMUTBv 
JiupqrU of manganese in 1863 and 1864— 
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grey manganese ore, has a metallic lustre, a steel grey colour. 
Scratches calc spar It ^rvesces 
at the blaw-niue, in coosrouc&Mt nt »rn*v«>n 
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MANG AKESE, OXIDES OF. Mkog&nete b *a«epUl>l< of fiw degrew of o«y- 


The woftKTwfc may be obtawed from a wdouon of the anlp^e bt p»c»|HWUo« 
vitb carboMlc of iK»<ash, and eapelhoR ihe cai borne acid from the aanlnd and urn d 
carbonate, h\ cab u«tion m a cW TcaM I filUd with b 3 dri.gvn ga*, taltng « arc thni no 
air ba%e aect« during the eoobug It » a pah grein poudiT, ahich *h'» ‘y '«racla 
c\igen fr.>m the air, and bcconiva bromt , on ahich aciount H ahould Jic ki m 
Hms cubes tomaming h; dromon, and In niieiirany i-eaU-d. It wI 77 J" nn wJ, 

jud _»2 4 » OMgeu It forms mill 24 jicr «**•* »jur a whiH h 3 Uiatc, and a«t« 
aen'a, saline w'lupouiids which are wh«te, pinh or mmilnst cxilonrid- 
a bitcer, acerb ca^tc and aflord »«h b}dr.>go» ed nil|iliidi ol amiimnia a flchb n u 
precipitate, but with caustic alkalaa ouo whiib Mwn tuin* broau-red, and nenciirfflv 


a The dcatarwfro/'winicwiwar exists uati\f in the mmeral called JBru»»tte , bul it 
na; he procured either by <aicming at a n^d litat ibc proto-mtraie oi b\ sih»,»- 
taoLDUS oxidisemt ni ot tin. proiovule in tiu sir It is idatk, wAcit hm h pufitri^td, 
dark brown, and !.> tnaitriilik, on bviiijr hiatcd ,n atid:,, into protoxide. »»b ujs*n- 
gaeenicot of nvigsii gax It s«nw>t* of C*l 75 niLtaL, and tU'danxj^in It foiiiis 
wiOi id iKr cent of water a liicr brown hjduu, wbnb oi'cuis natixt. umbi ibt 
uarne ot l/tix«Mrio It di'«i>l%tx leaUiJi in Carrai .<• and cxtrit. acidb-but in few otlnis 
Hits oxide oubsiitutce a bionzo ground lu calico- prcitiilg 

3 of mruya/nv occurs alnindautU m ostiirL It gins < iit 

oxieen frxelj when btai(.d and bvcoiucs an ox.idulated diutoxide It conx s ^ of 
(•d to metal otfd 3C oxi m n 

4 .VattfKisriK (/c.df^uib „iten cidouttd sails but hax not bitliiito bun i>is> Iit.d 
from the ^sca. It cob.>ixtb of %3 ^5 n tul it> 45 owgen 

5 /’^flwrswDgflMcxic «"«/ roiioixU «J 4‘i 7t» imtal and 5n3ii uxigcu See alls' 
“ J^Kiiwwry oi t’bomixin ' 

1 or a xin^e method of a«ctn&tu)ng thcTnlae oi this »ubM mcc in ile production of 
chlor nc and the ii anufac tiirc oi ilu cblor de-i and cblora'e^ ( iiLuiiowiil i 
M \ NGl E » i» Ft , Af tn</c/, <•» nn 1 'I b.« in a wtl ki ow n m tebim* tur 
si'll lOthtn,. liucn aiid cuUnti tun itutc u« lal'i n a'li it coiisik » nl an oiiiong 

reeuocular wouikn chcbt filit \ w ‘t*i winch ]»td it to a cUgneul pnxMire 

tliat It .>( ouid exvicrwr up< the wucj iiidtrxon wheb it Kk'c nu whidi.l'i ru.iiiig 
liaikwards and forwiiiux our the hiifii spread u,on a jMtli.lKd table uinU nn at li, 
Ttiiutr t Miiioih Mild kxcl 'ilie nioMiig wbeil. King Iuiiii^Ikh] with tilth tyxiii 
Kith Mirfacct ot it, ptuphirc, and haxi&g a u«>u! tut out at oi.e p trt .il’nv* a p t nui, 
umfuniih drixeu in one u iccttoii to act ahiriiatck upon i*x outride and insidi, x as 
t<icau>a* the .-cciprotai i g motion t>l the the t Ibis ibgaiit and iiiucli aiinnrcd 
lbial.'h till cntior*, called tin ii angle- wbci 1 bax bica luinduccd with gicat nu,u»tige 
lino the mcthiiLiy oi the tcxtik ii’anufactmic . 

Ml ^^aitup, OI liartfcird, oh allied a piieiii sitrul ycnx ago fora min|.k, in 
wtich the hii.'L being r<ili,<t luuiid a e}Liiidir niu'emg m xtatioujie Kiniigs h 
pnofc d dowuwaidc by licaxy vtiehis hung ij]iOii its nxi^ agunxt a' rnretd t>d, 
Uiadt to xl,.ie U> anil fro < r iraxtrn lro>i) r .ht to I ft, and kit to right, aln match 
Mr Hubit of ) oik putentid III Junt }MJ u i the t form oi mangk, Lotieistniir of 
three rollers plated out ib >xt another in n xertnnl ftamt the aoik ot ilu uj p r ndlir 
King prt<*.nl dowuwatos b\ a jMiwerf il xjmng Jht ariK !• mitinoed to U ..iiiootli d 
arc lotroduteu iriu tin nutlnut l.x {aSMiig theltiun'Ki tin nnddk rulkr, whithK 
laa c to rexoht bx m. iiis of a fix wlivtl , tin pmion upon whoxe axis works 1 1 a 
large tootbe^l whetlfixid tu the »bait of the emit roller 'IK l.rau &e , w lapped as 
UxUiI ,n protecti'ig t Oihs 1 his lui^hinv .s imrsly a small f'At.1 sos a 

M ^NGKflS Stxiral tro^tnal ti«ts ji. Id wo(j.U to wliieli tliu uanie hasibeen 
applied Cohc'tl G A Uuyd mforins u«,, tliat *llie* limhir), arc vtij iiinch xaluid 
foi sli p- building, a*.d a larg* (juatilitx coniex from <’rab Ulatid and Porto Iheo" 

M 4 N IOC IS the Iiidi ui name of the nun itioiih !iiatU.r of the xliruh Jairbph t Mnnthi>t, 
fion wJjitb ra»wi o and tupit/ca ii t iimiI* m the W vsl ludn k bec < assax a, Tai'Ioi a 
MANN 4 IS the coticret. MCtliarnn jmet of the Iraxmus Orntia, a trte niictli tub 
tix ittd in Ricitx and Calabria It is now h-ik u«d, and that only in itii.duine , 
M WVHFIM GOLD. A brass coauiiuDg 80 per etnt. of copper, aod 30 per 
Cent ofl me 

MAM HP I'ndtr the anspieea of the Dntisb Association, Professor laehig, in the , 
year 1840, fiist pr, mulgaied Iiisxkwsoii agriculture, from which d ite we may tiaeea 
spirit of inxcfcitgai K n mto it, Mich as had not previously existed lu this country Among 
wher IslKwren in fhis field, we unsc state that Mr J fi loiwcx, of Kothainstvail m 
liertfoTdKh.r«, « as occupied several x« ars prior to thi lirsi ehtion of Prof, ssor I ieWg a 
wont, m inxestigatiug the acton of diffciwnt chenuiCHl comhiiiatioua whm applied as t 
raanareato the most unportaut crops of the f»nn, and having ever since continued 
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hit «xmrtm«nfc1 retwitrchct vnh all the %hU of tv'lcnce with whidi he it ftuttuliar, 
aided nv Dr J 1*1 Gilbert, a thilful onaljtieal chemist, he hat been able to arrive at 
coiieletiona of greater value and prerttioa than the merely theoivtica] determinabons 
I f titc German profeMor In tlie eonrse of tint inquiry, the whole tenor of the 
rvsuitt of Momrs and Gilbert, and alhoot information derived ftwm intelligivt 

fticrieultural frimds upon every variety of land in Great Kritain, has forced upon 
lh**iii ot»itnotipi di&inmt from those of ProfeMor Luhig on some important points , 
and nioPi enperialJy, in relation to his w> railed ‘ mimral theor%,'’ which is embndiffd 
in the lollowmq nrenee, to be found at page 211 of the third edition of his work on 
Agiicnhunil (’hcnimlry. where hi <>a}i ** the erops on a ftuld dtminuh or increase 
in exact pnqioriion to the diutinution or increase ot the mineral substanees conveyed 
to It m mattniv ** 

Gf he \ ist inipnrlaiice, both in a scientific and a practical point of T>ew. of correct 
ou ihvKuhject here at issue, a judjpcieiit inav be formed from the manner in 
winch Liibig himself speaks of the niii«rai thi nry in this edition of lus lett rs ou 
chLinisiri 'llius he saye of the agrl(.lliturl^ts of rnglund, that “ sooner or lati r 
tiny must see that in the so~calhd iiiiiii.ral tii »ry, in its development and iittin ate 
ivrii tion, lies the w hole future of agriculture ’ Mi s^rs Lawes and GilVrt published 
ths follow mg papi r in rrpli to Lu.liie It is of so iBi,>ortant a nalute that, acting 
dll Hit adsKc ol the best aathority in this conritrs, it li is betii riUined 
“ laioLing u|M>n Iht siihjiCt in a i hi tmcal point of jiew only it wonld seem that an 
snail Sis of the soil iijuin whi‘h crops »trc to be esperiiu* n*allj grown, >s will is 
a know ledge ul the rumpnsition o> the < rup, ^h mill bi the first points a'Ctrtain«.d, w ith 
(lies I w oi decid njin wh itc iiistit»< nt> the so.l wa'difiiient , and at the commirc*'* 
tiient ot oiir iiinre si sU iii itic i ourv* of held i x]'(.riiin iit» the iniporianci. of lhe»c points 
w !<, ear. jiillr coni .1 len d \> h n wc refl(.c t how. rei, that an icre of soil six inches 
di • p nt (I U (ompiited t<> weigh about 1,144 ilOO bs Ithougb tht roots of plants take a 
invu 1) w hler range than iSisl and Uking ihr cnnsiitiKSl ot aimnon'a or oitrogLO as 
an tlliistraimii, that in addniq to ih,!. tjiianuts of bOtU qnamity ot amnioaialsalt, con* 
t till iig 1 till lbs. of iiiniriitiJ which would tie an unusual > heat v and very edective 
dits. iig tie olioulil otili uikii « t. till p rren'age ot ammonia in the soil bs 0 00 >7, it 
fi I suit nt lb It our III MkhK of anah^is wou d W qniU inuutipvt«.nt to appreciate l le 
dilbnniL briwciii tin sol '•efon anii uPlT the ap{ licato}ti, — lint i** to 8.is, in it>> state 
nt I xh iiiMio'i aud ot highly productm londiiitn «o lar at that constituent is con- 
• ciriied and, Irntn oor knowl d.» of tbi. ellni" ot th <! sub«tui<.e on wheat, we may 
cm J!»U*n«lv svvTi that the ijiiuitiiv ol it supjised almse would hate eiien a ]>rodutc 
nt le iM doitbk tb it «>1 th iimnanui rd lai d 11 k*'. uue kiml ot arcttmenl mi jbt, indi t ri , 
bi idiiptnl in n^Vii iice to the more ii qurta it ot thnso consti utiits of a sod wIikH ai.* 
ttiuiid III the a'hi> oj ti». phnls grown itm g, and we di.termimd. tbentore to s-tk 
ouj ri'Ults in an »th* r m lOii' i I i It e i, the ii ipeiftction of out know hdee ot the pn>- 
dur'isc qiial tj ul « soil asdiined iM’i ilfi percent ig. composition, has betn amplv 
p oied by thi results ot aiiilsM'. wiikh lini bt‘tn pnblishid during the last ten year*. , 
and in curruboijtnin we need o>ih lehi to the opinions of Professor Magnns on this 
siibp’CL, who. Ill liisoipviti o, ilKiiP't to the * iainii(**OAononiie KoiUguim’ of 
Vi irs'i i Jia^ publi'lii d ih* f ‘.ulG ot iii in\ inals >.( s of vrl-.. '1 he truth is, that little is 
as sit known ot what a soil iiihiTi.. or ought lobe, m a (hetnical piantof siew, bnt 
when we t ill to mind llu uisi.st.giiu«ns ot I*r»fessur Muid« r m relation to tbeorginic 
afids fu-md in soils, nnd of Mr V^as and otliois ns to the Lhcinual and physical pro* 
l> rtis 111 Ml Isiti nlatinn to the aitnosjiliLri aud n saline substances exposed to 
tlnir niiioii in solution, «o in» at leist aniicipate for cliriiiistij that she will ere 
long till ow ln■{m^ant light on this inUresting but intTii itc subject 

* yt our fit Id espi*nnients, iIku, wt haiobci n satisfitd with prcMfixing specimens of 
the soils w huh wire to be the sub ects of tht>in, ai.d base sought to ascertain their de* 
ficiincs, in regsnt to llu product loii of ditlLreiit cnips, b^ means which we conceive to 
be not only fat inoti inantgcnbli.,butiDeveis was ui«>recoiii.bisise andsatislacton iii 
thiir n’siilt To illusi'sle What is ft mud a rotation ef cnqis is at least of such 
iinivi reality in the funning of Great Britain, thit au> insestigition m nlation to 'he 

K neulture of that rnumiy tnny safely hcgiounded on the sapposition of ita adoption* 
t us. then, d«rect attention fora muinent to so*ne of the ch.et features ot rotatious. 
Vi bat IH culled s coin w of rotation is the ptiiod of y ear» which includes the circle of 
all the diftcreiil emps grown iii that rotation ornliema'ion Tlie crops which thus 
*surcced ejclioth(% and constitute a rotation, may be two, thi ee fonr, nr more, larying 
with th( nature of the sod and the jutlgiiitnt of the furmer . but whatever c-our*e be 
adopted, no individual trap ^ wheat, for evaniplexis grown immediately succeeding 
ona of the same descriplion, but it is kowo again only after soniu other crops have 
been grosm, and at Mich u peruMl of the rotation. ind<^, as by experience it is known 
*tbirt the soil will, by direct manure nr other means, have Rcovered ila eapabihty ot 
{iroduriDg a profitable quantity of (he crop m tiuesiiou 
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** Oo omMly con«id«nag thoK cstalilithed and woti known ftots of ngHeuttnro, 
h smeared to ua thftU by taking soils either at the end of the rotation, or at leost nr 
^st penod of it when lu the ordtotry course of ramiing &nnyaid manniv wouM l>o 
added Wore any funher crop would be grown, wc shonid then hare the «oih in wh.il 
mar be termed a normal, or, perhaps better still, a peacUettllf and a^tcufturaify ex- 
hausted, Slate 

“ Now, if It fa Ibond, 10 the experienee of the farmer that Innd of any given qua- 
Ittr trirfa which be a well aeqoaiated wi]] not, when in this cnudition of pnirtiral 
cxhan^tioQ, yield the qnaaiitr ^ usoally obtains fbum it of an} particular rmi>. but 
that after applying farmyard* manure it will drt so, it » erulent that if we supply t<i 
differcat plots of thit erkauatad /and the const itnents of famivard tnanun both lodi- 
▼idnsll} aud combined, and if by the side of these plots wc also grow the crop both 
wilhmit manare of asy kind and with farmyard manure, we shall, in the romp .rain u 
results obiaiDod, hare a far more utisfjctury folution of the quintioii n$ to what ron* 
stituents were in this ordman course of agneuitnre, most m drftwt in re«[ii'ct to the 
prt^rtiott of the particular crop expenmentt d upon, tiun any analjsis of the soil 
could base given us. In othir words, we should have beftirc us \Cf\ rood ground 
for deciding to which of the constituents of the fannyird innniire the ini{e,iH.d pn'- 
duce was niainl} due on tht plot provided with it in tin. case of the partu.tlar crop* 
not so however, unless the soil bad been so fur ex haunted hs previous rrn| p iig .«h to 
be eons dured prarttraffy unftr 4fr the grv wlh of (Ik crop wttli(i(it Ri.mitn H ( Iiv 
particu'iT on this point Iwcause we believe that the vast dis rt| incy in tin 

results of rcHiipuratiTe tnals wi h d’ffi rent manures hi different <xiKnni(ats arises 
nii>re from irregulnnlr in wliat mav be called the /fonfme cep tal of the soil, ilun from 
irregiilunties in the original vhamrtLr of the soil ttsidf cr ft'o.n uny other cause, 
unkws we iitdade the fhvinent fiubi nirtliods of appl ealiou 

‘ It IS, then, bv ih s jyniAeric rather than bt ib^analvtie mitluHl that wi hive sought 
onr results , and in the cxmins out of our ohji-ct bavi titm h iteat asthi ti(.e of 
tiK rrrfrf’ ir.ps faraipt as th. t^pl'of the r«»( and /loins thi ruprcMi lativi of 
(he It corn crop niosi tuqueoth < ntermg ii to rotation -ii) I hav i g v leitid 

fure-fh of iDCfci* a ficid which, agr.eulturalJv eon'.d.nd. wasraAiinsh'^/, wi luce grown 
the vaitii di-scnpiioii o^ernp upon i1k some land, n ar aft. r y tar niih difl n ut chi iniral 
mniurxi eiil tn each cj’> will one plot or tnon coni »Hi>u-.h iinnianiind ird one 
sn,.p,K-d cv i> \ear w.th a fa r qiiant t\ of farmiarJ manure In this way 1 f ierc< 
liu ,> bei‘n <l(^OKd to the CMUtiniK ns irruutli of wheat siiiec l'>4 > k a< res tocoiiMiiuous 
jr.ivrib of f<irhi/>« f’^iju iht same date, and a to fi avrts to that of h guminous > orii tVipx 
s I. e Vnd o*' 6« Id tipeniiwnts dt tin n' whuh amount inench m .rm rrnni 

h> to 40 on wheat, upwards of 90 on turn p« and 20 to 'Iti un ht-aiis. oihi r. have hciii 
nude, \ s som* on the erowth ofrlour ami nun. in niat.on to thi clicii.i ale rrum- 
stTK w involved in an actual eourw. of rotatn n oinpri-iiig ijrnip>,harlLV,ch*ur, ;;ind 
win a* grown in the order in which th>'\ an, here Male<l 

** It may he sraUd, tim, that in mlditioii toih(.«e i x^h r tin nts on wheat, and iheotlii r 
er. psusualtv grt>wn upon the firm, as above reft rrv.' to wc have for sevi ral >. ars been 
mil lioccopied alSf with (he fubji'ct of (he fee'lingof a iiinalc, tiz hulloik.. shiip nnd 
pi.s as wtU as m investigating the film tw> ■ d actions of thv growing p'aut tii ^ Utnm 
1 1 the soil and atuim-phen and m eonnei tion with each of ih be suhji cu inuili 1 iho- 
ra labour has eonstantly bteu in progre-t 

“ The scope and ohiectof our nvcsticalion has been thi n fon lo exnnutif in tin 
(W feediHg-bhed aitd the lab< raKirr, into the chtniica) cimimiUnw-s couftecie<l w ith 
the agriculiureof Great Britain in its four mam iratiireb , naim'v — 

Firw, the production of the cerejl pram cr/>jH , n.eondly ihjiof mot crops, thirdly, 
that o( the leguminous corn and fodder trop , and fourthly ard lastly thwtof (li^cuu* 
snaiptiOQ of food on the farm, (or its duuhle product, of meal and immure 

“So much then for ibe rationale and gi-ntral fdait of the exjn nimuts ibemsdees, 
and we now propose to cidl attentiun to some of iIk results which thev have afforded us. 

It u (u field expenments on wheat that we shall ehicdiv ctmline mir attention on 
this oceanion i for wheat, which conxtiluttw the {irincipAl fiMid of our |>npiilati<in, iv 
With the (hmiv the most important crop in hu rotauon, all others lieing costidensl 
more or Jew auhserriCTil to it , and it w, lots, in reference to (be pradnclioo uf tliis 
crop magncaltnral qaantity that the nuoeral theory of Baron Whig tv perhaps 
more prominently at fcnlt than in that of anv other li is true, that m the cave of 
TegetWion in a native toil fnajiand by art, the mineral eonsuiuent of the plantabeini^ 
funiished from the sml, the almospheiw is found to be a njjilfneiit umrcc of the 
nitrogen and earbon , aM it is the suppoaititMi that these eircamslaneis of naiur/ti 
regeittU/'n ajqtly equally to the vsnans crops when grown ander culitvotuM Umt has 
led mron Liebig to rag^test that, if by aruAcial means we aeenmoiatc wiihm the soil 
itacrlf a sslBeieafTy iiheni sopidy of (hose constitueuu found in the asto tj( the plant, 
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e<wntiBlly soil comtituentB, we shall by th a means he able in all cases to mercase 
tlierahy the aseimilaliun of the vegetable or atmospheric conatituenta ta a d^ree 
siiRicretit for agricultural purposes Hut agriculture is itself an artificutl process, 
and jt Will be found that, as regards the production of wheat more especially, it is only 
by the accumulation within the soil lUcI f of nitrogen aatiiro% derived tTora theatiDo< 
sphere rather than of (he pecnliarly soil eonstitucnts, that our crops of it can be 
increased Mtiivral substances will, indeed, materially develope the aceumnlation of 
vegetable or atmosphtnr constituents when applied to some of the crops of rotation, 
ami It w thns rhufly that these crops become subservient to the growtli of the cereal 
grains , hut even m these eases it ii not the constituents, aa found adUcheify in ihe 
adtea of the planta to he groxni, that are the most efficient in this respect , nor can the 
diiiiBud which we find thus made for the production of crojis in agrtcukmid qvanVty 
tie arc ountt d for by the mere idea of supply mg the •tctwzl constituents of the crop. 
J( would seem, therefore, that we can only arrive at correct ideas in agneuitnre h\ a 
close examination of the actual circurnsLinci s of growth of each particular crop when 
grown under cultitation now turn to fhe consideration of our ex{ierintents upon 
this Eiii^ict. It has been said that all th^ experimental fields were selet ted whenthev 
were in a stale of agricnltuTul exlnuxu«»ii I'lic whiat fields liowivcr, after having 
Iwen nmnureit in the u<,ua] wav for turnip* at the coiiiini.iiCi.raetit of the previous 
rotation lial then grown harlev, |)«av eliiat vtid oats vriihoutanv furlinrinnniiniiir, 
'<o that when tahcii for cxpeniumi iii l><44, it was as a graiii-prcxlueir cm sidi rahly 
more exhaa*te‘d than w ouM oi dinunlv lie the rase l(*was, (herefure, in a most fav our- 
abli condition for the purpose of imr i xpi nnieuts 

“ In the first ixpii iiueiilal *i asnn, the fi Id ul 1 4 seres wns divided into ibout 20 plots, 
and U was by (he mnvcrul (Aeory (hat we wire mainly guidi'd in the sehction of 
manures mtueral manures were thentore cmplov ed m the majority ofea^s Ammimxi, 
oil the other hand Iwing thin couMdefid as of U-s importance, was used in ate w 
instamea oulv, and in theve in ver> insigiufieant quantities. Kape-cako at beinga w i II 
recognised raanurt.and ealeulated t<> siippli, besides some minoraK and nitrogen, a 
certain qnantiir of carhonauons sal»taitc« in which both corn and straw so much 
abound was also added to one or two of tho plots. 


I 
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'1 he indicaiiflus of the table are seen to be most conclusive, as showing what was the 
character of tbs exhaustion which had been induced by the previous heavy crisping, 
and what therefore, should be the peculiar nature of the supplv in a retionBl system of 
uanuring If the exhaustion bad faeeu connected with a de^rteney of mineral eoD< 
■tltaenta^ we might reasonably have ex|iecied that by stHne one at least of mm 
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teeo that we have, bv thia pare but Inghlj mlatilc nmmoniaeal aalt aUme, the prodooa 
raw'd from 92} busbciii to v«py nearly 27 biwbels* 

**10 the next sccuon nf the table are gnen tlie results of plots 9 and 10, the Jbnner of 
which had tn the pre\ioito year bitn in iniiri'd by sufKrphosphate of lime and a small 
<)iianiiiy of Milplule of amiiMvnitt, and the lalier by anperpliosphate of lime and silicate 
of potass To eioh of these plots 1} ewt ol sulphate and 1} cwt of manate of am- 
motiia \rtrs now siipphe<i Upon plot 'I tlie wJude of th in, mure was top-dressed, at 
owe tarly to the sprintr , but on plot lo the salts were put on at four auccessire 
periods. The priKluci obtaiuid by these Milt^ ot amnionu alone is 33 bushels and three 
eighths, when sown all at once, and nearly 12 hQ»h(.}s'when sown at four different times 
— quiutities which amount to itbimt lhbu>lKls per acie more than was obtained with- 
out itianurb In the case nf No 9, iiidr hI, tlic pnabioe exceeds by 1 } bushel that given 
by farmyard tiiaiiurc, and in that of No in it n ill hut identical with it And if we 
take llu weights of Cot il corn, instead of the »ic<ii«urc of t'le dressed cnrii, to which latter 
we ciiuQ} refer tnirely as a standard more conventionally understood. Ho. 10 by 
amnuiiita only lias given both inore corn and more straw than the farmyard manure, 
with all its minerals and carbonaceous stib'>taiicc 

• IiCt us sie wluthor this almost sp«cific effect of nitrogen, m restonag, for the 
nproduitioii of euro, a corn-ixh3h»ted suil, is borne out by the results of succeeding 

** W'l shiiald have omitted all n Terence to the result; obtained wuh the wheat manure 
of Vioft'sftir l.iebig but thar whilst ^nlly adiiiitiiog the 1 iilart of llu manure — the 
toni]n>vKiiin of winch, to U'.t 1 ,•> own virrUnhiU (oniiiic.i,ting upon it, ‘couli lie 
n<i s en t, sinci. iiiivpLiiit show id |,> I's aslus the due pro,iori un of the const - 
tm Ills is.|Hiitisl to It- growth ’ — he iiiij lud that the 1 iilnic w is dii< to a yet mpertect 
kiowkdgt. of the iiiiihtiiical fonu mil tkiiiical ijualitios r.ijiiiied to* k* pivm to 
tin iitctssury cruiMit'ii Ills m ordi.r tu fit them for thur r tepnon and nutritive 
action on tin plant, ratlur (luii to in’y 1 ill ley in ihi thiois wh ch would recommend 
to pnetii il acrKiillurs. the supply by irutieial means ol the constituents of the ashes 
Ilf pUiits as ntj luris 

* J he follow iiIq tuhle gives our sclcvtin i of ihe results of the third season, 184h — 
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“At this thml ex|H'ritnctital hirvest ive hau'oii the couU lurnsly iinmannred plot, 
namely. No 3, not ipitie. I* biihhilsot dreseed corn, as the normal prodace of iho 
Mcasun , ami by its auU we lure on plot mA — e.imipTibiiig one halt of the plot 10 
of the previous yeam and so highly manured by aiimioniacul salts tit 1843, but 
DOW iimiuuiired. — rKtlur iiioiv than 17} bushels The near appu>ach, again, to 
identity of reault ftuni the two nninniiurcd plot», at once gives confidence in the 
aoCDrary of tlio cxpcriineiits, and shews us how effietiiiilh the preceding crop had, 
*in a pruotical poiut of tu.w, reduced the plots, prev 'uisly so dtlTereHily circumstanced 
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botfi M to uanarp and inadoee. to tomoibing like u Qnifom standard u n^aidi 
lli«r graia^prodOLiiig ilities We taki tliu opporluntl^ of particularly calling aiti d- 
tiOQ to thov conKidcncos in ifae amoum of prWuu m tht tnu unmiiiDrcd plots of 
the diAevcni Si art, because It has been ohjecud against our cxpimnints, as alrcudy 
puUisbed, that ronfimiation was wanting as to the natural t uld at soil and season 
“ Plot S has, as before, 14 tons ot farmyard nianun., and the produce is S7 > buMitls, 
orlMaweeo 9 and 10 busheh more than wiihoat mauurL ifany hind 

** Oa plot lito wbKh in the preeioos s ear nst bv iinmon arul % ills oloitc a produce 
equal to that of tlie forms atd manure, we bast agsio a siniihir rvauil for s ewt of 
sulphate of anmonia hog now given 1910 Iba ot total corn insutd of leib Ih^ wh ih 

15 the {woduee on plot i. The straw of tin. 1 ittoris, liow< sir, slighi)} beasicr than ihat 
by the aunuouuicii salt, 

** 4]rein, plot 5a, which was in the pips inns wavin wnMoaumf was now sulidis tdid 
on one half of it (namih 5(i') we hos e tht. astub ot w hs it <lnw alnm by whu h t1i< re 

16 an inenaseof rather more than 1 bu*>hi.l per acu ot liriostd corn , on tiu oibu 

half (or SO we base besides the stnw-n«-hts 2 rwtb ol '•u'jlnu of aniinnt i put on 
as a top drvwsing 2 cwts of s iphsti ol ammonia hate, in iW s cssi oils n cn isid 
the prmlticc bisond that at 1i’ b\ biis’ict ot coin Bi d rt V lbs of sfriw iristn | ,t 
bj <»J bosheU «l loin and '•>'1 lbs of sti iw, ’sikU w »s tin men isi iMamt ’ hs Hu. 
Mine ajM< mit of ooiwobi ir il si i j>n 10/ » roups id n Ui *0* Jt wi,l 1. i bsiisiil, 
1io«i.\er, that in til finuir cays iht r ittuicil salts win. top-dr vscd. but in t1 
latter tius vireuiitlcd Jt tlu tiiih ot s \ii'i,tihesiitl '■iid t will bi. nnuniln i it 
in IMS thi n Stilt was iKturint ernoi p ot 0 wIkti tin. ss is win n wn ii i 
than on plo* |0 whin thi tn{ dnss ns tiUiibd fir into tin s|ring 1Ki I ns til 
siTiral I mt ms imisif tti«» 1 »d ii ur tspirunc' a d we w uid gisi it s a 

Eugesiioii m mos (jsie .p} InaMi, tbit msouns Srwli v and cs] i tii> into 

« aca» I DCs bhou'd he af p tid htfore t r a( the t n i tin si r J |s um n , f >r nJ 

tPi aj parent luxumnci if ihe crop is gnstir and tin pH <♦ i etf striwri iMi 1 tai it. 
Is p t’'j raibir lion at • iinn ‘o» n>s t P»ni» in mo aid i lor ajmi*>iu.. »1 
1)1 DU’S*, stt wi biKvi I’wt iba* ol lbe<«n w 11 n t ^ mriistd in an iqniji t 
di^ni 1 'ei tbe i-u iiss ol tin ertou ibuiudls d ]«tdsMn mu r . ii in ib» 

1 r gnss ol ihi unlergnui d riTW»h il>' la in wi'i*! nihi , m I ili s on <l p 
tliiius Iw I g » pid np n tl quunt ts < t joji d le n H • '<m < n «! uii n s wul ni t>> 
So 1 thour B I b ml { os n it wli ib tli n ..i ot tli< hi r is f t 1 s t tb j 1 1 it 

w 1 not be uih is to uk u I'l ti iPr i l»ii h i si il s i itij l » n st , \ u I 

n suih qua) it as «» *i n ^ii nd in g tbi alter jr «s(| ibi |hi( tor i s 
h alih, a^ fisounhu. pi wt i 

‘ I h* tiKT resij n ' iM e d ft * ’ n 1 on fl t f row sJ>> /i i d d , in n 

cqiali •■t Ills ftfs _ni I r I i' »r 1 • ' !’ i N b ' for itic i p , i f i-li 

*iij ir, 'lo-yhi L of i n iii ’ »hi ^li j 1 a i » • ii „ i i i t un and lor that 1 1 |s4 » 
sup rphrs}!.a i if 1 lu rsf^ um inlariui ii il s J * tbi iln tin i m 'i 

niutil s s n I w IS ’ i > 1 to ira ti i* tb i li i* inu in n ii ufu. u I u 1 i It 

8 < r*i of Pr sMir I li S-, d j .It r id m jl is t m -i 

I [-jin j ii < ,4 cwts f«T a • t' i j a*i* t «h i* r i n i i ri ns o w1 il ii 

bi h I orrilt » n tbti J 'tsbds tKSMt 1 tL> ,i due of *'< tint i u 1 
jot b i» rtS li« n r r »n* i m birsdsthiu jiiaUfKi lartnii i m^iu ii« 

t »/ pOUn s g. I f q H t < n j, j. J. » I ^ I Ui» 01, ( } *4, 4‘ ^ I }l t ( 

enas woiilibib. ta th i' s > b am r <l i j *n ♦ /j lio h i il » I rt i p 1 1 > I i» pf 
I rw locli o s 1} 1 1 ui ] I ir '< of ill , lo th s « I 1 i i r 1 1 1 u iin* 
t, s so|-oda(e P isIk’s Ir ti i r w r s tl i ai' i i i in id 'il to 
]a>‘bigs mtnc'al II «ni has 1 1 r a* d th j n u l > i i !i i1us|i1s]<r ii i 
liiond tbatu' ihi n i i^iln nun a o» w’ * tl ii r si i\ir ’hi ii - 

In iii<in>d ] V 1 s i 1 I ns (I t n i ml n rr 1 1 wa* u i l,i i < 

•’ff, thin 'III. rafM,.n i*fni iid tnu*' qiAil »’i>l l* so did *mi r^ij 
manon. * wsre. at 1 ult tbi i-iilpi ui <f an to n has at I asi iiinipm aid fur (h 
4 idct , B d svin SI 1 ’ s ,*a liiiiinl 111 u I ri * d don ski wli i,. f thi <otii{cK . 
ti >n of the ash b of the f a it, 1 1 s U the t 4i > Irni ua ’ t lartn in \ i im i < i- 
I II ed lUCaBw) iJp, I'urt he h M in aim mu m fflnd l > h «i l>t IVruiii i g m , l> 
a inn niaeal sails and by oth<r booms *o gi d a fubsiitu* * 

“ I' on ly lb ncttliMB to Bttempl fnptljvr to yusli^i , bs tbi n siilia of ti dii tdua' s t irs, 
our owisi n tbi* in practical agneutiun. nitn nous ni it uks are y nuliaris id iptid 
to the gr wtb u wbiat Wp ahali tlurcfon conclude Uhk jurt of our subjeii h>s 
dirirliiig atuntinu to itie hiMors of a fiw of ihp plots ihroMiuut the entire si lies of 
Siam, at eompand w tli that ol ifat unmanured i»l«l during tin sinje (m id 
** lu f ‘ippi'rt of t*'e \ « that I* gnoiiimus ( Unis do poss, m a mijh i tor pow er of 
reluHxe upon the atmosphere, for their Kttrogtn.and uulicd that it u to tins pro- 
per#/ that the) Butinslly owe their elDcdcj in rvtacion with gnm, re oia/ refcr* 
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to tbe Admirnblo inTCStigiLUoiu into file chemtFtry of agncaltnre of M. Boutaiaganlt. 
Hu ex(xnnient^ bowevirr, ha>c not rec<riv«d the «ttenUoa which thejr merit fttno the 
ajtncuUunsin of tins country , prnbohly on account of the small amounts of produce 
fv hiLh he obtained But it must be n mcinbercd that liis investigation had for its olyeeC 
to explain the practices of agriculture as he found them in his own locality, before 
atwuipting to deviate from its cbtablished rules. M Boussingault states the rotation 
usually adopltd at Becbt-lbronn, and throughout the greater part of Alsace^ to be as 
follows — 

‘ Potatoes or beet-root “Wlieatt*’ “Clover,” “Wheat," 

ami that the average of wheat so obtained is, after potatoes 19^ bushels, after beet-root 
1 7 bus III Ik and aftir clover 24 bushi Is. Xuw wc find by reference to his table that the 
first crop of wh(.at, gram, and straw removed 1 7 lbs of pliosphonc acid and 24 lbs. of 
potash and soda , thi (<>l'.oiring clover crop, IB lbs of phosphoric 8( id and 77 lbs. potash 
and soda , and afti r this removal of alkalies and pbospliates b> the clover, a hirgtr crop 
of wheat is obtained Sun U it would SLeiii inipo<s<ble to reconcile this result with a 
tlieory u Inch s.,p]ioses the pnulucc of wheat to rise and fall with the quantity of minerals 
available within the soil If, howertT, we admit that the first crop of wheat could not 
take up the mim rol matters ixist mg in the soil for want of nitrogenous supply and that 
the cIoM r crop not being so depcndtnt upon ^up^ted nitrogen, was able to take up the 
m IK r I Is rcqiiireil lor us growth, and Ih it it nioreoM ricfi in tin. loii 8uifi<.i( ut ammonia 
<11 tquir'ih lit of nitrogen in somt lorm, to give the lacinuc/ crop of wheat, we have 
a much more consistent and probable ^uliitniii of the risuLs Ihere little doubt that 
M Jtiin-vintraiilt loiild have men a ed liis ppvhtcv of wh(.at bv means of amnion acal 
salts win lilt r he loiild havt dom s ► «.■ noii» rallv is another qui'Siiou, depending of 
coursi iqi.in llit nl iMe jir.cis o| gra'i and ammonia 

‘ The sinking ifF.i t of phosjihori' acii! up<m the growth of the turnip indeed, is a 
firt so wiH kin»wii to ,.Vi rv mie lit»i nt agriculturist iii Orevt Br lam, that it would 
Mivn quite a i}n rthions in attmipitn illustrate U hv any direct cxperniientsof our own 
Ilwwevvr as rroussorLKbif. hasneam ni the uctnt edition of his Letters,’ expressed 
un opiiiinn intiu'r incons sicnt with tiK h n n suit, wc will reftr to one or two of the 
ri siiltx obiaiii iL m mir < x ir iiicrta* tunuu fi< LI, whith h*ai upon the up nion he has 
n til rat>il as fullows -tin - «|>i iking ii the exli lustio i of jihixipbati of lime and 
alkaliTK phosj li m s l>> iV sih <> llniir rattle, kc , lie « iv s — It s cirta'Q t Rat this 

jnn^'Vnt riuiiitval n1 ih< |h>sp) lU s niu-t ti ad to • xh it <t Hie lai d and diti'mish its 
c uabi itv of I rodiKiiij ,.rt i< 1 lie &• ids it (,ii it Br la s ir. m n state of progressive 
exhniisiton fruii llnv c ium ms s primd bv the rapid txUiis mi oi the cultivation of 
tiiriii[r and iiiangiJd wiir/ I j 1 1 is whu h tout un the Last aiuoiini of the phosphates, 

AVI* Till III lOBI niQt IHI nil sVllLlliil m IsrlTY lORTHEinilLlI TOPMLST’ ^OW 

wi.vd« ii'it iMsitaii to *A\ Hi It, liowivvi sriil! the quint iv it pho-pnatea contained in 
thti turnip Hk stiiKssfti) ( uii 1 anon III it is iiton iL j>riiJcnt upon a large siippl} of 
phuspili lie at id III the inaunri ih 1 1 that nnv ut^ir inip 

‘ la the luliiiwiiig 1 ihL then is ^ivcu the aaiuuni 01 Imlb, from lb43 t> 1830 

} ip>1 till coiitiiiimiislv utin 'll iiTi d ]ili>l 

Vs,, inBv, Hint with ilargi'mi uin ofHlC^npe^lh^9phatco^lm cnlonccachyc-ir, and 
‘1 !i r l!v. that with aven lilnral «up|»l> ot jaitasli w ith some smU and magots'a alvi m 
^.uliL ion In sup, i phiispliatt olhnie 
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Ii M Men, then, that in Ihe third aeoKin, via 184 S, the produce of the nntnannred 
plot » njdwwi to M tew hundredweight*, and since that periM the iue of the hultw hwl 
b^n wieh that rhei bad not been eoa^iJerrd worth we ghing <>» the other hand, on 
Ihe plot with iV* /fine witwe for eight saerctnive ^rare« we bare an average 

prince ofahoutiituw of bulb' var>ing howeipr cxceedtvgij year by year, aecnrd 
ing to the seKon We aee, Ino^ (bat hr t}>e addition to auperphosphale of lime ot a 
la^ ijunntiti of the alhabea, tnu<h gi^ter (ban could he tiiken off in the erop the 
average produce is not so great bv nearly half a ton oa bj the aui'er]'bfis|ilwtc of Imie 
alone It must he admitted that ibis extraordinary effect oi *uporphns])hBlc of Imic can* 
not be accoqnied for by the idea ofmcrvlv tn^ptyiog in il ibe aetua) consfitiients of ibe 
crop, but that it is due to some special aoency in developing iheauimilati^e proeesM'S of 
the pbut. This opinion is fiiv oured bv the fact that in the cjik where the vnp^ rpboapbatc 
of lime IS at (mce ncutniised by alkaJiet irtificiallv supplied, the effieaey of the manure 
would seen to be tb<rebr nduced And, troia this ogam, <ic vruuM gather rhat the 
effect of the phosphoric acid, as Mieh, einnot be dociiu riij in the UlHraiiou within the 
anil of Its alkalies, or we should aupivwc that ihe artificial supply of tht»i would at 
ieasi bare been atl< udid with some inotvase of produce Ihit this jv not tiu cast, noU 
wuhsiandiDgthat hi moms of ouperpliosphate of bme alone (hen' hat ht^n uhiii fmni 
the land more of the alkilH** m u huh the ssbof the titnnpsopiculiarlv abnuiids than 
would hate btHn lost tu it in a eiiiniry under the ordiiiart oiiurse of rotaiinti ind home 
nianurine ' C tdluteral exjwrinivits also elt arlv prurc the iinportam e ofa hbi ral Mtpply 
of orgumc substance neb in which alnays comains a consul r tide i^iiaulili ul 

nitrc^en also — tf we would in praciieal agiiculmri inenn^ the yuM murh U loiid 
the amount which c in be obtnii ed by mintral Tiianuri.s aloni and ihcse ciindii out 
la irg fulfilled, tbt dm^l soppu o^nitmgi n, on Ihi oihi r hand is b% iin means so gi tie* 
nidi essential \nd it is tthere we bare provided a Iiht*raJ supply of conshtiti 111* lor 
rrgat 1C formatmas- in addition to the oimeral manuns, that we have found tin. usl of 
alkao' s not to bt nithout etf* i.t 

- But it IS at any rati certain that phoiplione aetd thongh it forms so swill a pro- 
per lou of tlu sbh of thetur-ip ii is a Mrv striking efii it on its growth wbiu applu'd 
at ina u'm and u is equiUv eirtain ihit th*. uxundid eiilt vaimn of root cr< )'S m 
Ori'it Bt tain cannot be du, to tlie difaciviicy of thin s .Ktiin < lor th< ciouiii ut 
corn and to the Kss d<p<. Ujiun it ol the runt eiO)'*> a« Mippo^.!} bv liama 

Lu> IT 

1 tiese cur oaji and mtiri sting fset^ 111 nlalion to the growth oftnrniiis, as a* 
those M hich h ne K-en p vin m r*‘'‘en i.te t« wheat and to tV leuuiiiiiHuis tio,* ‘fe 
suScient to prove hi w inif o^s 1 h it s to li»nn corrett opmum* on ,,r • ulmni] tK- 
taivtri without th*> guidance ofd nn’t exp r went in the f]i l>i And «• an tonviixid 
that if Baron I iibigJitd wauhed th- t.t]tnimnt8 whirh hav* had m pnvrivs 
during the last eigbl wars he would bn g aau have arrived at coiirlusiuiis m the mam 
agreeing «iilt tb «r to wbirli we have l/wii jrn viotddv hd 

** **o much then, for tb^ results of i.ai>erinicntain the fi«.ld and for tlic entiMileratums 
in riiatioii (u thi functioual actions of pUnls as bear ng upon the characiirot the 
tranurc n qiiired for thur growth in a course of practital agriculture Ixt us nuw 
cons der for a few iiioun g* wha; really are the Himn and charactcristii. fiaiuns of 
p-ictical agriculture, » mo'l gvu>'niUy followed in this louutiv 

‘ Let us suppose tbat ihi. roiatj »n adopted is that of Turnip* Barit v, < lot er, Wheat , 
that the Turnip* and clover are conciiiiiHd upon the firm hv Moik and that the 11 (4t 
thus prodnecd 4 i bushels of barlrv, and I 0 hiishcfs of whfu, art all thi 1 X]xtr(s from 
tht farm, the manure from the c<>nsiunvd tiirni{is and elnvir, and thu straw, Ixith of 
barley and of wheat, heipg reiaiued upon tbt farm >'e 1 avc m this < aw, bv tin vale 
of gram a Icss of imiitrals to earh a> re of iht firm oi ooly iu to S14 ] ound^ of fvitavg 
and a x'a, and i.fi (* m |<ouiidso'^phiisphoric at id, in tl e eoBrsi of tin rotation, ur an 
average of 5 to G His of iioiaxa and srsla, aud G^ to 7^ lbs *tC plio pliur e n« id pi r acre 
per annum lo tht sale of the aninialii tlu'ri would of tourxe be ati luhlttuiual lo*s of 
phti^phonc acid, though csp^rialty if no bretdiug stock wire kept ih s wonlu W tven 
lauch less considerable than m that of the gram , and the amount of the aikalus tliua 
sent oft the farm would, according to direct (xpeniueiiu of our own uiion raivei^ 
bill ill! ks, lambs sheep, and pigs., probably 1 m. only about one foiinli iliat of the i>hnK> 
phone acid It baa, however, long been di cul*d id practical agrieuituru that phoxplione 
acid may he advantageously provided m tin pun have of hones or otlier phinpha^f 
tic manures, inough m practice these are not fouiid applicable as a dtrart manuns 
for the wlh-ai crop , ai d as We havi alriady said, even wbea employed for the turnip, 
its vAeaey » not to b aecoaBted Jor merely a$ aupidying a aufflrieney of l>iat substaiu'x^ 
10 be stored up tn the irop, 

** In coneluston, then Ifllie theory of Baron Liehig simply implies that the grow- « 
tag j^t must have wjtbta ite reach a sufficiency t^ mmcral constitaenis of which 



4o 


MANrRt, ARTIHCIAL. 

It is tn bt l>uiU up, "we futl> and entiriiy aa<fnt to no mdent a trniam , but if, oa tba 
utiior baud, he wouM ba^e ii uudintitKl that jt jm of tiic miiiiral cODatituente, aa 
wnulfi b( foUtctmfyfouad in (btfasltf.* the t^iwrled pioduee, that our aoiJa are defi- 
eh nt reiatiTel} (o other (onatiimuia, and tliat. in the present rouditioo of agrieulture 
in Oteat Hritain, ‘ve cannot iiicnase the fcrtilUy of our ficlda a <appl> of nitro 
K niMid produets, or by of Ainnirmia alone, but rather that their pioduce mciiaaea 
or rhiHini^bis i» a direct ratio, Mith the ‘•upplj of mini rat clrmente capal le of aasimi- 
Utwm,' we do not hesitate tu tliotteerv tact w ih -abichuve are acquainted, to 
rd itimi to this point, is unfaionrabk to such a siea We have be foie atated, hoa> 
ten, thil, if ii fitetp source of aiiinionta mere at canimand, tl e available mtotial con- 
aiitucMls inipbt in ibeir turn beeoiiit <Nliaiisted b\ its exeessive use" 

MANUUI] MlTihKHL A^'iicutlu'-aL »iite.r« us ja ly eliv ide manures into 
tnu < 1 lesi » natural and artitii tal 

I he first division includes f ttmyard ni mure liquid nianure, aad the various com* 
pists tint nn ocrnsioiiall> nueb hv faniiera from excienientitioua matters, eanb, 
liaii and all soils oi lefnsc in iMi is itniad oi prolnee 1 on the farm 

III till' hi (Olid d vision w, find ^iiaiio h>nr disi, rihate of soda, <nipbat( of 
aiiimoint, lUo ihu uasU of >>laii}rl>ei liousts oifthl'M i th< rt.luse of gliietnikLis, 
noil wi-ii, and olbii ii*i*.c tu iM als of ciniiii fatto-ies, and likewise suptr- 
}S s}biK nflime btmdintnuu aisl a gnat %ariet;y <>t sil la rnmures, w hieh ire 
I m fviit.|velv m unit tl till! cl in ii ii urt works for the purpose of supplvtng 
tiriii rswiih sp etal ib nil i ftri sets, such who it', barley*, oit>. potato- Hax- 
iniiiii ( ftt. illii i« I II tu h d iiiiiiii this iriilu.,t'> a gna* varietv ef difTeient 
in It I lit, aad Ii tuqii u’lv ,]iplad t< pi duets w bub, Uke f,uano, arc in ]xiiRt of fart 
111 all mill lutiiril lb III tiniM ud nitnnn ii< ihe saeetssfui pieparation of which a 
< It II I iiiumitot bk 1 lb rirjiiittd oil till put at Ibthrmtr Ihe evident anomaly 
or I II idiiitj: gu (110, bon >> Ml ( 1(1 and nitrite of H>da (Cluli saltpetre) as aittfiii iL 
I itiuiei, liib h I so 111 ipiKulti lal wiiti is *o describe ilitin utider natural iimiiuieB 
k nn, a b r-anli the iiriu irtifiei il onh to conqiound saline manuring mixtures, 
sudi ii wilt 11 II 1 erav<- iiuiiiuts (it toniannris tlu pn (araiiuu of which recesvitates 

I (tr am leipiiiiil niee with di line d piiui{1ts and the use of (hemieal ag( its All 
t'l 1 eonfiis il e in bi a oi li d eiri iiv it luauiiuv iiibtead of be iiiir divided into 'll' 
till laiil (It hi al, wire m paiati i nto hniiic luadi iiianiin. 'hit is manuns ptU' 
doid tmat'i nitind re ue,soi (lit farm, ind ii tu inqoritd manure that is, 

still i MIS will h i iit'CMliKi 1 ein the firm ftinn fore ten snnrees 

IK teni * ai title Ml’ iinie (p rop'iitelv is even to all simple or compound 
(lit li-iii in till pr iiliiiM n iifwli e'l hum in ait his been iubtrumeutal In this sigui- 
It itioii wi shall usi till tf-m aitiiKMi lilt HIM 

No* Id I V vears ijilirmv im itiai ore wasnniv rsallv tonsidered the oiih efhnent 
flit iMrtonMore i1» fuiihtv of liil, ini] iiied b> t ‘-mttssiiit» of ciops. Reeeiit 
Ui-^i 1 littt il expiriiiut liov vtr Ins shonu tint m acieit nuasiire artfc d 

II iiuiiHiiitj N enq > vid vvi'h a Ivat 1 IS inoti id ot v ud manure iiav that m several 
ri s{ t(s iitiiutil nijiiures ii puleiibli to oimtaiv dui indeed (he iriseut aa- 
van I I s* i*e ot Bi iti h Jgi V lilt ire is intmi t < Iv i niu ted with tht &uci«.<vs itli which 
art held Ilia inrik h iv, b eii iiitio iceu i ito he orihuarv roii lue on tbi farm 

Mil V iiiLt^ of anihnaU in [lesmt ii e aiinivst Lnghsh iirnieis is verv gieat 
Nome, like will )r(]Mi4sl sail pl> sot su i i ) liosphate, ire unquestionablv uiamiits 
(l^tii.ii shill fu> hiph lertilbiij [rnpertes, utlitib aie less e‘Aoicioiis or eif a 
doulutiil (ha'-Ktei uii i ot if » hiidlv n.p,iv the cost it csirngebevond adiseuKC 
nt ID i> lies 'J be t lit that in almost tvi rv iiiaiker-town aitihcial manures aie sold, 
whiih. It lot ili(i,'ither wintlihss ojKr, in siv the hast i o prohtalle investiiitm to 
the (y.(ipir ol lilt), shi ws ph nlv tint the piuuipics which ouglit to rtiTulnte the 
* III miiricttin oi am hi id minuus iiie not so getieiallv unbiskood as itisdesnble 
thev sh nid he In lompurisiin with n hit btiiuhea ot iiidusttial art, the lu inu- 
la mil ot maniirei is eoiiip n niwlv siinpU slid luvolves no vrr> txp»n'>n< ina- 
ihiiieiv Iw’vonil s'tani powi I foi ihi pulverisation nt (he raw lui'ei ils not doeiit 
mirssiat ixunsvi piuiiical ixpeHietiei, < i the posMbsmi of i latce stoik of 
e hi ititeal know h dg , on i1k p irt of tlu iii iniif letiiur 1 hi It iii'i of this amcle |rte- 
<^idt (hi detiiled tUseripln n of a‘! the nmfitial muiiurti iliat Imd ihtir way at pie- 
wnl into (ht‘ iinmire aiiikit, iiordws it appiiir to us iietcsiaiv to menliou in ditail 
the various pioponions in whoh tbi luiiiieriMis retuse* materials used bj nuuiurv- 
%iakersuiav be bhndid togithei mio ethiavions teitiliicis. for a manufactuier who 
ts ihoioughi) ocqii imttd with Uie n ituie of artibital manures, and the Itgitiniaic ums 
to a hub tbi V oiitbt tu lie ipplml, will bnd little or no diiheaiiy when working up 
into Bilidtial m inure s (he raw Hiatinibior refuse matters for the acqutreinetit of 
uhich a paiucu ai hmlity lua) oflii peculiar advantages K right conception of the 
Iklattvc eoinui rvial and agtiiuitural value of the dilTeremt cunstimeuU that euter mto 
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die eowpoMtiou of manures la tlie ehwf deslderatuio ftur the tuanafiMMorer ^ anlfletal 
e thewfo4rf< {irepoae to ivfer, la the IMIowuw pAgni hrldljr toibr mure lm> 

C iant pnnriidea wbicli ouglii to be kept steadily ra riev in establuhiaeiiis creettd 
(be Ilf artiBrisJ feitihti^rk 

The high e«t««m m vhirh |px>d forinyard manure 3S held be practical mm. ms 
QD d'orml.e hencAcial effeet apoii almnst were kind df and the economical ml' 
Taatigea with irhii^ n i« dswIt allied tu the land, liaee lodoced many lo rrgaM 
^rminid manufe aa the model which the manuihrturer of amficial manure should 
endeavour to mutate But thia pn^iofitioD is u rong in principle, sa will he ihown 
pieaeutlr. and ita adoption itt inaoure worka has led to disappuintnieiit and rum 
It would he foreign to our ohjeet to 911 e m this plai'e a full accoant of the peculiar 
merita that belong to yard manure and to coiupart* them with tliosi* exhihiied bv 
artidcial manures. Eai-h has its peculiar lucnts and duadrantagre, upim wJiii h wv 
need not dwell in this article It will help us, however, in prop^Tly couiprchetidin,; 
what IS fcallf required in a good artificial manure it wc inqmt? bru^r into ibi ro]M> 
position of good lard manure therefore subjoin m nnalysii made some litno 

mgo hy I>r ^ oi'liLer of mil rotted famy Jid manure 


CMn/ioiihcn w Furuijfvd Ri «<*/ Dung Coir^*, aud i*jo» ), lu 100 Parin 


Water - *5 4S 

Soluble oi^nie HMlii r* - ... - '■3 71 

Solttliii liiorgaiiic ins(ftfi*{4«-h 1 — 

SoluhU silua - > • ' - ' -2‘it 

ol h«.e ,-ii 

Liiot. - • • - ' • - - '117 

Mngnc-ia - - - - - - - .<47 

l*o,a!.h ' - 4 lit 

SmU ipi* f 

< hlor ill of sirfj win - ' ‘ ' • ' -0>* 

^ l,ihi'nc aijd - . - - . . it.H 

i aiiiouie acul and Iias • - • . . > InO 

1 17 

Ii fcduble orgaotc 'US urf - - - - ' ' - I'ei 

luro'uMi. luorcanic tuj. if \A»h > — 

30>.uMe elites ' ' > ' > - ' 1424 

lt.v)lttbk sit ca lotn .• 

Oxides of iron .md aluuiii I Ujib J ivt.; *ijt. % - - 04“ 

< oataimng } In ‘.plmnL j« 1 1 - ... i _>* 4 ) 

la huue tanb t; 

Lime I 1,1,; 

Magnesia « 

Potash 

Vida (ijjs 

Sulph irie acd ....... di, { 

I orbobic and and loss - - - . . - l . *5 

— - G ,1. 


I<<<> ml 

Tarmysnl n aa.ire cun(ain>>all th chiviih. ,jt» whidi our culiix >ti*d cn*is. u(|iffre 
tociiuit. 10 iHrfii. 11011 . end w uiiUj for f.r» njXion ot aprituh «ral prodiin 
As far as the morganu fertiU*. ng sutr>t loci', an t4iiii.(rurd, uc hud in firmjunl 
manure pouah, uti^, liou tnagneiia, oxide of irru, phosphoric acid, aulpbunc ui d, 
liidroebioiic and carbonic and, in sh<>n all th«. uttiicrals that are iouud id (h^ udna 
of agricultural trups 

Of organic fiTUlKing substances, we find in farmyard manniv some whurli art 
ri sdily solulde m watir, and cfiutaitiiiig a Lirgt ponian of uitrogtn and others in- 
Mitwble to wa«r. and untaimiig coinjiirAitily speaking, u aniall proportion irf 
iiKrogeu. The foTBitr readily tieldamiiioina the Lttir pnm'ipaUy give rtw In the 
fitniijiiott of humic acidSv and siimlar organic cumpnunds ITiesi. organic acids mh' 
Hiitutc thw luiaurt of oigaaic snaitvrs whuh in prauice paa« ui.d<.r llic uuuie of 
humw. 

Fatmvard tnuumw thus is a perfect tusnure, fur ixpcrience aud analysis alke 

* Cii' Ui'iiliR itur s<ii S)<i7 

1 suhl IumhkiU .. . 31 , 

t CseuUUi,# 1 ilrnrrS 3Eu 

1 to MAHOnU ........ 

W hule nuiiiure eunUioi s arowii m .n fir^ »ui» . . 

M • w uT m1{( « 
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•linw tltat ft contains ali the fbrtiiUtog constituents re(|atred hy plants, tn states of 
comtiination irhicli appear to be especially faTounible to the Ittaamiit growth of 
our crops. 

On most fkims the supply of common yard manure u inadeqaate to meet the de* 
luonds of the modi.m system of faij^h fenmog UenCL the endeavour of enterprising 
non tomipply this deficiency hy coiivertiRg fanous refuse materials into suhstitutea 
forfarnivard manure Artificial manures, lihelt to approach farmyard nianiire m 
their acti'in, slioiild coniain all the elemints in the Utter, and m a state of eombiua- 
tion, in nhichttiey are neither too soluble nor too lusnluble, for it » evident that a 
plant can grow luxuriantly, and enine to perfi-ct maturity, only when all tbe elements 
necessary Air its existence are presinltd to it m a state m which they can be assimi- 
lated by the pianL 

Hut tbt qui>stioo arises. Is it desirahie to produce hy art perfect substitutes for eom- 
moti diinei’ We think not, for the lollowmg reasons — 

lu tliL lir<.t plaic well rotted dung sontains in lound unmlierF two thirds of its 

• light "t wati'i, and only um. thud of it«i weight ot dry matUr A large bulk there- 
forL ioiitain<,, comparativi •>!» akitig. but a small prop rnon of fcitihsing matters. 
In stiiy I loiih nl [i atiui« «e have to pny carnage (oi 2 tons of water, and it may 
bt safih .■•.•.i] lid that no inanme, how i set ifficaiious it may be in a dry conditioi., 

• 11 1)0 toiind an ei.»iionite siilKUIut. lor larmyard nianuiv u it cannot lie produced 
111 ainuiii <li iir conditii ii thin cuininon yard luannrc^ 

\gjt'> M \iral of ilu. con-tituinU whuh guatly preponderate in lannyard maruro 
•irt jii,h> nl in iim^t '•(iiU tu abnodai 1 qiiantiliis, ihcy need nor, therefoie, be supplied 
to ihi. Itid m lh< funiKif lujnun , or, should they be « anting m the soil, they can 
1 h r<a< iI\ titiiiim-d ahiiO',t cKrywhtiv at a chtap latc It, therefore, these in- 
I \|it I <.i\«. iiid more widtiy distnbtit d substances ,ire dispensed with in cempounding 
a tiitiiiiit nnj tto-e nu scKttid whidi occur in soils onls in minute quantities, a 
sirs saluiMi inJ c(h acious is obtain d, which possesses the gicat ad 

vant igi i«l i<n<'(iiTin>c in a small bulk all the. essential leit iismg siibsUnces of a large 
111 iss lit hiiii.i -11 III dung 

1 h It ‘he t fleet whiih esers d s«->p,ion of iiunuie is capable of producing de- 
jH lids on Its ciitiip s Hull is V 't Liideiit , and Qs the 'liif»rent consliiueuis which 
g III lads enti i into 'he eoii'piwt i>n < i ni inures pindiict. diflereiit effects tqion >ege- 
(tii II ti IS ot pntiian impiriaiHe tt tl maiiulactuter of mauiiie that be ahould be 
niiiiiiiiitid w lb lb s{iie al n.'Hl'ut act ><i oftacli leililising lOustitiient 

Wi .-hjli tbi refill I in iki wjm> latumh on tlu praciical itT.el«, and tbp com 
paittiM va'tu, of till \a mhis coioi ueius tli t enter into the compositum of iiianuns 
'Jiigiiaiil agiiiiet niisaiipreheiis .ii we woud oluorse ‘hat, in onesciisa, all the 
fertilising agents are al ke saluabb , ‘or iht\ are all indispensabk for the healthy 
coiidition of oiir c<il(iva‘ed eiiqis an 1 ciiiiseqaeiitly the absenci of one i» attended 
With Mrou'eonM {Ueiuis tliouub aU o‘hvr» may be* pn.>«-int in abundance Ihna 
the deliciebrs of liaie in the land isat'endid wiih as tiuieli iniiin tothe> p'int as that of 
phosphoric It id In this sc, s littu is issjUiibh as pnosphoiK. aoid hit' inasiiiueh 
as 1 me ,s g. n. lallt to, nd t» ><.os| muIs in aburd uit qu ititrus or, it defic ent, can be 
applied to the tiiid eeonoiiucallv in the fo'iii ot slaked lime mail, shell sand, &c , its 
prcHnet in an uttifiei il nia <ut is bs no nun s a recuiuineudatioD to it 
'llie pimcipal coiislitiuiiiv 1 1 \l i utes me — 

• 1 Niiioji II ( III tile shajteol muiuHiia, n.ti u acid, and nitrogeuiscd organic matters) 
ii l‘h<isphoi I mid (‘oiie-i irih ami snluldo phosphates) 

3 Huiash (,e ii hona‘e and silii aic of ].Hitashj 

4 Smla (coiiiiiio*! salt) 

1^ 1 imc and nuuiiesia (cailiunate and bulpliaK of lime and magueaia> 

6 Soluble silu a 

7 Humus, lontniig organ e matters (\i get ible remains of ah kuidb). 

8 Suipbuiic aetii tsulphate ot hu e) 

9 t'hhnui' (t uitiiiioii salt t 

10 Oxide of nun alum ina. silica ( clay, earth, and mnil^ 

We have In re iniDtiuUed thesi eonatitueiit* in the older which expresses their 
eoniparatixe lotnnienial \ ilm . 

1 A’lhoom — 'liiu. tliinent may be inoorporateHl with artifienl mannrei tn the 
shape of ammoniacal salts or uilntes, or nitrogi niwfd organic, matters. 

Tlie cheapest aminoinncal salt is sulphate of atumunia , the cheapest nitrate ia 
rUili haltpetre, or nitrate of soda, hence ^uiph8ttt of ammonia and n.trate of si da are 
exclitsivrly employed by manure manufacturers for the preparation of uilmgeiiiMd 
manures, whem no oi game n fuse mattcM coiitaiuiiig nitrogen, luch as bom shavings, 
biuie-dust, woollen rags, bluod, glue reluse, jke,ar« available. 

Nitrogcu iM any of tlicou foruikeaci cutes a iiioat powerful action m mannre, ispe- 
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cWIy appbfd to plant* at au early Btoj^ of their fcrowih . at a lalfr poriiid of 
devrli^niect the applirMion of ammonincnl sbUh or nitrate of iiodB appenra itiueb leas 
eff^itre, and nwivtimo* c\en uselns- J*or thw reason nitropMiised manures, such 
as guano, soot, apm laily pn'pnrrd wheat manures, kc , ought to be opplud citln r in 
autumn or in tpnug, linui^iatt*!} aAvr the louug blade has made its apiKanucc 
above ground 

Aniinouiacal salt*, nitrate of tnda. aud deooin posed nitrogenised organic matter* 
hart a most jnarki'd ^ect upon the liaies nf } lanis, they mdure u rapid and luxuriant 
doTi iopment of h aves, and ma\ ihereiore be calltnl leaKproducuig or foieing inanun s 
Graiw, wheaL oats, and other eeri.>ais when grown upon amis containing abundance of 
arailatde mineral elements, ari ainknigW biiutited by a nitroginised manure , but 
im account of their aptcial actiwu tliei ought to be iiMd with (anlinu m thi case of 
corn crops, and alwav'> more sparingly or. baht than mi heavy laud, otberwue, bite 
Straw, but little and an infiuor sample of grain will bo ohiaine'l 

As a general rule, ainiuooiacal t^ts or iitiiutc of sikU should rot be used hi 
farm«.rs in a eonctmrat*:d state and except un *11 v unU llnwevir ll^e^ul sulphate of 
aininon a or uiirvu of soJ i niai lie in u i arlnular r.iM‘ it might to be rtinin U'red 
that giUemiJi smh niaourt* picdin'i htinbiiul lifoiK imb ju eoniumtioii with 
mint ral maiienL If thtiM fon , » p« per amount ot nv ailahU mmenl Milwtaiues om s 
nui txin in the *-oil it luv lu Ik. «<)p| bed in the ni imin. Aiitiii *ni i(..d i-jIiN 
tiitrjte of soda, aniuul niaiier^ Ae ore tlurefore alimwi nlwovs bhndid ingctlur 
with pi iisphatis ceiumoit salt g\| Ax , hr in mufu 'uru;. of nianun* 

It host wc thiut tiilly mog'i sx tin iiiiportaiici <>f the pu-x'ixi. ol 3iniiioiui,ani- 
mon acal bjUs. iiiiraii^ or a iumI iujio r» ti ntishmg aiiimonM on di coiiiprH,iti(iii n 
tiisrun.>s. cspecml r m iiunKrib tor w lure xrop- wv miinot a.in-c> mib tlh><>x who 
xstiiua'e the mtin volut of mam ring •>« li»unxis bi thx \ roporLmii of lutrogiu whuli 
tht I (ofitam 

In 3 P'ltrh cnmniereia} xcn«» nilnigi a in the flniie uf Ammonia nr nitric uml or 
anii> .*1 rnriyiiusi**! n> i xi' tht i»<wt rabiu'di hr'il saig ennstitux til, fm- il btilix* 
a h ,.het (<r ct lu the iiiarWxt l1 an a i> ii hxr ma> urmg (misntiient 

g l^ui>/.Ai>ri iM i<i ~.-\«rx. Ill uii(4ona!ice lollow*. ] hi <^1 hone acid Hi v ar>d 
exiv s largely I n tiix gt iin if whiut « .ita barhv iri h uutiiiin ua is l>kiwis> in 
tu'mpv manguids. currxttv in cluiti tmaiiow hav, .in I m tsivirv kii.il »f 

ajTKultaral pruduee >Vneiixrwe grow tlunfini a rmnl < rop or u lailnw rx |>, 
till ri mu*t he phnaphotK Miit lu •■udii.iii t <|u8iiTtty in itix suu, or if insuflii mil it 
must be added to tl'< laiid in the rhaf* of n aiiufe * 

*1 he pro|KirttoB of phoi^phoric ai id n i ix ii good toils is very suull. and “is ihi igri> 
euliurat jwihIucc m aJiuust eren rasi rimoixs from th« Vii] more ot phosphor c 
acid that of anv other an'i conMiiuent tin want of Hiaibl h phu^phnne 'iriil uiakii. 
Itself kiiiiwo tin boirn Ihw is I'SfK'n illv the cam with ipiu k ^KiWjng criiji«., ►yxh 
as tunups, Iiisngnliis, Ac TJie wind- pi i md of vegi laimii of tin n gi*** n troj s i xn iids 
only on - four or fit e month* and thi fibrous nx/ts ot tin sc irupv an iiitjhie to pxiu ti ilt. 
like wheat the Mill to ant cotioiderabic depth Forth r« aioi <• phnsphorii ucul m 
some form i r the other lijis to Ii. ubundanilv Mippliid to i<<oi i mpo , and eX|it ru in e 
liA* bh «w c tiiAt iiu flevi'riptj n of f»riif>-mir maiur In m fit*, vu iioii h nxits hist pi r<. 
phosphate and s ii i ar iiioiuns which coiiU n phosphAb ol htne in a stall lit wh th 
It IS raodilt assmi a xu hv p'Atits 

In antflcxal iaaiiH‘<s pho^pWix acid co^mionh orciir* m the shape of hooe dm*, 
boiled b tK-s, leiin shui i gn 'nfiiK of knife hjiilh lotkiis tuners of noij bullon- 
maki rs Ac), or in t't sia't of bi-]hosphaic ot Innx, purixH-ili iiianuiAxtuixd from 
booe'Utaterials ot from phosphatic n itj« r ils, 

'I he phosphate uf hme whwh tKCura m fr sh h uies, trail rally v)MaL>iig js iti- 
solnlde m water I't uAt<r rhaigid with Luiifone aod, ind st 11 mt re so in watir 
coula i.iug Mrtiu. niiiiroriia ii is mori wilu^ k ihAii in pun* watir On krmenliiig 
butie-dust in heaps it lK<'>nie>. a much inort ♦Ihclive manure Such fermented 
bone-dust is added with muih brnefit to gem ral arufieial nmniiKS 

Aii resits good sriifioAl nianuriK should luitutu a fair proixirtion of phuspliatv—. 
say fn>m iJ to 4U percent, according (o tiu iim>s fur uhith iiu* nunnre is muiitUif 
G nt rally spiahmg, manures for turnipv, and root crojm m gmi ral, slmuld be nth in 
pbicpluuii especutly soluble pbosphales t bi-plwsphuu «»f limej, suili nununs 
n«id Jxx cuAtmo ttfore fhsD I to I' |»er ceof of awntoiuu, ami, when awd ori land m 
« tolerably giKwl sgneoltural curi'IttHni, sinmonia can bt* aliogither otnlttnd lu the' 
nianura without ftar of deurioraiiiig tht tlficscy of the manuri 
3 iVfojiA ~fwilts of jiujfh uiii{iu‘<>tionahly nrt valualdc fertilising consUluents, for 
potuh enters largily into the toni(ioi,itiou of the ashts of all crops. Root-crups espe- 
cially require anil h |o*iish , he nee tlu*e cnqi* ure much Unefited by wood ashes, 
bmu emy, liquid mauare, sad «htr Aitiiisert, coutMuing much potash 
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» 

The commercial reaoorceB of potaab arc limited, and salts of potash vithoot L>xcop- 
tton far too expensive to be enyilojtcd lari^e]} in the manufacture of artificial iDaniirtiv. 
rotaah eon<ieqaently is rarely ^nd in artificial manuras Fortunately potash exi8t<i 
abundantly m nmst soils oontammj^ a f nr proportion of cloy Its want in artihcidi 
manures therefore a not perceived, at lea^t not in the same degree in vrhich tlie 
<leficiencv of phosphates in a matiurv vnuld be teit 

4 Salts of soda are much leas efficacious fertilising matters than salts of 

mtasb Theie are few soils winch do not contain naturaUy enough soda, in one 
form or the other, to satisfy the aants of the crops which are raised upon them 
Tloweier, common salt u lai gely tmplnytd in the manufficture of aruficial manures , 
if It dnea no good it certainly does no barm, and nr this coantry is one of the 
cheapest diluents which can N employed fnr reducing the expenses of ecocintratf d 
icrtilwing mixtures tn a price at uhiih iluy can be sold to lanoers In C'ontiiii.ni<il 
disirii ts common salt pros is mori cffic^cwns as a mannre than in Engl md, u lien ihi 
I eighhuurhood of the sea provides the rnajonty of soils uith plenty of salt, uhiih 
111 the niuds is carried landu arils uith the spray of the sea to very oonsiderabh dts- 
taiiccs 

Salt, however, even in rnglond 19 nsefully applied to mangolds sod enbrs 
lamely into the composition oi most artificial tuanurcs expressly prepared for tli.s 
crop 

j Itme awf Magnitiu ^All plants require lime and magnesia in smaller or laigcr 
quiiitiiiis Mmv soiIm contain lime m siqu'rabiiodane^ , in othin. it isdeficiint io 
(III latur soils It mint he addid lh*s can be dom by lime'compost, bv slakid lime, 
hi marl, sliell-ssnd. or gypsum All thise cakanous manuns are cheap almost 
(Mriwhin. for hiiicdiid Diipiisiaan among the most uidily distnbutid, and most 
alMindam mnural sulisiancis 

Thi addition of chalk, ina'l, and cien gypsum, to artificial manures, should then- 
fiH bi Binidcd a- niuih as poshtbk 

4t till bist, carbonate and sulphate of lime in artificial manures must be regaidcd 
as dll units 

C SkJuble Si/wiir—The nrliticial supply of solalde silica to the land, as far as our 
presiiit (\(ieii> Dcc eois has dune no good ubateier to cereals, the stiaw of -which 
fiidiibk ^ ilia IS suppos'd til siiiQgthcn 

111 the dWiicc of rcliaMe |iiattioal cxpeiiments w th snluble silica, we cannot 
vrntun to ticoicuieud tbi usi of sdiciti ol soda, or soluble sil ea to manure manuiac* 
*iur» 

? flrijiimc mWiiurri, //«««» —Tni importi ce of oimnw matters free from ui- 
trogiii as firtlismg agimts is icri trillin,- Fomicrly 1 be value of a manure was 
tstimaiid hi (he amount of ouaii i uiitM it rontaiiiid, and littU or no difierenec 
was made w hither the orpaiiK initiir lont iinid iiitiugen or not Lnder pavd cidit- 
vitian, thi organic ni i*tir in t' c sul rigulaili incnasis from year to yiar, there 
ixifts ihenfoic no nticssui «tf Mi|ip*yiiix t in the shape of manure 

fit fliJffi'rcs nv ctrmuit txilutleuH wi*«a»re> that meitivadS to 

the bulk, without cuhaneiag the rial firtilising lalue of the manure Pent auw-dasr, 
nntlsiuiiltr orgsniC niattirs, i„c , arc useful to the Tnanuii.'nutkct only as dilmnts 
.III A alisiifbctits of mo'fcture 

b Siilffhurw anil, is another const iiiicnt of manure, which possesoes little lahic 
lu artificial manures sulphuric acid chiifii oiiurs as gypsum 
m t'hlonite “I <«ts in mannm pniuijully as salt 

li) Oiide of nun. Alumna, Stlutt ^Thisi constitnonts exist sometimes in manurea 
in (he shape of burnt-clay, carrh, bruk dust, and sand. 

It lb hirtly nccissary to nniaik that good artificial manures should contain as 
little MSpnbsiblc rf these matters. 

It will appear from the pn ceding observations, that nitrogen in the shape of am- 
iiiontneal salts, nitnc acid m decomposed animal matters, and phosphoric acid are tbe 
luobt valuable fertilising constuucutb 

The manufacturers of artificial mannna should therefore cndeaiour 
1 To produce manures coniaining ai UitVi* water as possible 
$ To incorporate at mtuh of nitrogeuised organic matters or ammontacal salts or 
nitrates and phosphates, la general manuring mixtures, as is piMtble at the pnee at 
which artificial waourcs are uaiLilIy sold ^ v 

3 To avoid as much as possible gypsum, salt, peat mould, chalk, and other sub- 
Jbneeathat chiefly add (u the bulk, without iiicna«ing the efficacy, of flie manures; 

lie should also endiaiour Ui ptudiiue unilunn finely puherited utielcs, that nin 
readtiy through the manure dnll 

It likewibe deiolies on the manofaetnrer of manuree to render more etFoeiivCk 
^ !i to my, more rapid and energeho in their acuoo, reftise matermls whieh may 
Vot. IIL B 



50 MAytTRl-; ARTlFiriAT^ 

retpAln inwtwp m tJw f'* y«*w Iwftw Ih^v i*nt«T into dw mtnohitKiO» and to 
rfduce b) rlumtral m^ns into a more (.oaTeoittiil ttale lor ashiminttw mw tna> 
tcnals, «bicb UKe eopntlile*, apaUtc, , prcwlure htlle or wo brnofioial t^ecU upon 
Ttgetation, rren when added to the land n a flnily powdered rondition 
At the present wme. two clasKS of artiricial manures iiuiv be di8t»njs«ish«! 1, 
gtiH^ral manures, > e man nits which profess l<» amt equiUj well ewrj kmd of npri' 
lultiirai produce, and 2, fipectal juauares l e Dinatine sjtecialU prepored for a i«r. 
I.eiitarcmpouly 

The requirement of different crops, or perhaps more eorroctly speaking, the con- 
ditions that regnlaic the %RsimilaiKni of fiiod iar\ so much that we doubt the 
policy of manure- makers to preimre erflouf art ftcial nianunn At thi same time, we 
doubt the necessity of preparing artifioinl iiiaiiwres f'W wirj di-wnpilnn of cn>p 
^peclal manures are ext reinel) utcfiil to taroieis, if tin Tun pnjiared bi intilligcnl 
nianufaeturers, who p<»«ess siiffirirat chemiea] knowledirc to (akt advinnpe of 
ererj improTLint nt tint is made m maimficturnc cliemistri and al tlu Miim tin* 
know sutheiciit of apru ■iltiirc to undersund wl jit lii n ulU »> anti d in a soil In otlu i 
w ordi, txcej t a ni-iiitifactun. r i« a pt»od prat t col clu mist ami i fob rnldi p<K*'l f iru t r, 
he will not he able pop^rSt lo adapt the i oinposmen i.r Kpuul Itnilniv to ihe 
Iialore of the «n I and the peculiar m,do of triJlmiiil wuith tlu Imd baa meiMd 
on the part ol the f imier 

However, iiearlr all «pfcinl ^tidiinl ina’iires. ptncrallt «pralinp mn 1 h *iprmp*d 
under two beads Tlii.) nre cither 1 Niciogtnixed Maiiurt-^, or, i PIk -,‘11 1 1 
WinBfvx 

The tint mat be vsed with almos equal jdtamtagi. for wlu'at, barUt, OHt\ ft r rtc 
and on good land Iikewib,. f r gri« 

'I iiC art chief % ii«-,d ti i root-crx ps 

XitPigen sed art lit id lu mu-is ‘r qiuntij irs' no«hirgin.>rr i*nn guaito dilut'd w i(h 
p%l>vum tdl: pe'iti'outj, unb, At In fact, giuoo tv iht th ijhM aiiiiiuiuitt ii 
Manure for winch rtAvui ii jv so Urgtly iii»j>i<»ytd for tompmii.d.iig low jirtid 
wlita' niaiiarcs pTU'S nurun* At 

i><>o4 imnnrt ' for ctfi mia b,. luiulv brbUndirig t>git1<r fine Iniu-dutf it 
it/iiie-dust d viK/1v<*d in aul{lmiic aoid sulplute o( aiuiiionii, «a1(, and uap-tiii 
'J hi lit. natiures will be ti«v r tlw mort bulphatc of niiiiiitnt, ■ tin t tmilain 

Tuntp niaiinros, and art'r* tl roamiro^ for i not crops in pum^l, iiit'>ivt pr n 
ti, I } of dm-olMol b«n»s diksidted coprilitev aid ,tJ«r nimci-al phi>v|,haii<^ 
Th V are, in fact, j«ipfr]Jhnephatw of lariuis dtpma of cm t* hlrjiinn ThWunuc 
soluble |diO''pitate a mot-inaLure contams the belt r i» it adaptcal to ihi purpov, tm 
whith It » u‘>cd 

Mom «a<nptts of supcrpliocp’ a'c c»T,taiD little or no amnionid, nr nstrop matd 
orgaiiit nia ‘er* ^le l’io»v| hati> 

t>lhirs M>ld iind< r tin ranu ol Miro or anininiua-pliosphu'e, ir additinn to Miliiblc 
aii'i ii<f</ifA ph'isphat toi i,i n eonn' aimnon a and urj^uu iiuruis 

liiord niHRUn. m a <u]it.rph(t«{ ]ia < in tin. prej irai iio of wh> li <,oiiit li'timl v ■! , * 

In pn par tig hale Irimi br ui s k is cv-tiuul tint tlut slioutd liv. udiu i 

to fiiiv fliiM 7 h % lb mo Mt ntol wiih &bi> n ^ it> w,.iptit oi wall r jf'i i w ]i « h i« uh r 
t'l rd to one half of brown sulphuric mid isad'id Thi p-itij nnva it allow r I in 
ctoi in till Trixmtr vrfsvl, or wlun Ur? quantit cii ait. pr luml, iht f- no I qnol 
mjes ID the m xtr la run out stiu lot, fr vli quantit of bon dust, wanr. Jtid ui I 
a’-c put m the ni'xer, and after 5 nr lu mmuii s the coiitt iits a lowtd \u run nut, a* I * 
fresh quantiti prepare d as ^lefore 1 be sut t -saivc mix ngt art all kt [ I topi-tln r ju tuie 
heap for 1 or 2 nforilw. (be In ap « tbtn tunii.d onr, and if ncttssarj, the parwllj 
dissolved bones an pa^s*-*! through a r ddU 
In a similar manner, copndites, bme asli, apatite anil other pboi-phaiic mmitals me 
treated with acid It ought tn Jm- ob^erri-d, how ewer, that tlic quantiti of brown miI- 
plmnc acid necessary for di-sultirg (njirnhirs jniut be at least } of tbr wtiulit of 
eo}>rohte powder, forcnprolues contan inutli carbonate of lime winch niutrAliM^ mi 1- 
plfsnc acid Even 75 per cent, of br^wn ac d .nr notnlwins Midicient lod t« i«. 
j li-t~ly roprohtc powder, and asthe pitqjiirtion ofcarboiiatr oflinu. i» coproliusai d] bos 
plwtie nitnerais varies considerably, it eannot l^e »taud d< fiiiib ly whet amount of od nf 
viirifi slioo'd lie u<wd id evfry east The safest pJan, therefore, for the manttfactiirer 
IS to akc« riaiD from tune to tune whetlwr the propurtum of at id which he ha* used has 
r'lnveited nearly the whole of the inso'ubic phospbaies in roproliiut mto soluble phos- 
pbatei. and if neees»ary to add more at id }ii the case of hnne-dusr. It ilyes not 
matu-r if the whole of tbe t>ope.,.^fil, in not renden d soluble , Iwnes even iiartislly 
aeted npon by oi) of vitr,ri), >», come Hufficu iillj solnble iq the so 1 tsi prove efficacious 
Sir the innuji erop Hot the caw is differenl, if mintrsl p^isfdiates, suth as apatito 
or ooproliU- powder are employed m tlti inamifai.ture of Ku|M'rpbosphate, lasoluMa 
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pHnif lutes la die ebape of eoprolite powiUr arc not worth anything in an arti- 
ficial tBanorc, for they are too in^lutMe lu he taken op by the tamip crop It ta 
therefore iwential to trnploy a quantity of acid, vhich » amply laiSeitnt to convert 
the whole of the mtolabk phoepiute ta lime in coprolitcs into salable as biphospbate 
o> lime See (ovroitria - \ V 

MAPJfE or PJ ANn (/’mWe, Pp , Ahem, Gem ) Acer Campe^ire, the English 
01 hdiliuiple 1 he wood of tliu tnc la coiipirt ttd finely veined, it la used m 
1 rtnrc and other p iria ot tht continent fur ''nrnitun and it mikLa excelkut charcoal 
Acfr philt.iM I i he >or«ai maple This wind is auft, but being finely grained 

la cipablc. of rcctning *i go'x] poluli, jnd looks well 
Ater pKfutio pttUinw Nicaniorc, great maple or false plane The wood la of n 
compact gidin, and d<HS not nar]) or become worm eaten 

«lrcr AXccAarteni Sugar maple Thu tiec is e.x*enoueIy cultivated m Amcitc'a 
fe r the sugar wfaich » tniracteel fnun it The woe d is frequently used tor furn tun , 
having a silky lustre when polished 

Attrtinitvm btrip d hiikcd maple 7hi8 ♦ree is grown m Amenca and as 
tht. wood IS tine Iv gram d md white it isuiic’i used as a •■uVstitutc fir holly bv 
lurnitnri nukirs 

1 III Kus I in innpli. u thought to he the woevd of a 1 irch tree It diffi re a manv 
nsp cts frsnii the \im rie nn m ijdi \ at is sonict me s u«rd as i suSst tate ‘or it 

i he hii I s eve ni ipk is ihi k m r i in >int ty the hest hi mg obt i nc.d truin Ptince 
1 Iw trd ■ I land 1 hi luottk 1 in ipli > a civnsniciicavar etv 

MMIBLE 1 hiB tiiV ( ml ntis such e>t the pumarv transition and purer com 
I ict liiuistoni>s of ill sicoiidirv i nuition asmav h qiiaincd la solid blocks witho it 
iiosuns ind ire susctptihli of a fini { oil- hid -ur^c The. finir the white, or mere 
hi iiuiiuny van gat d thi colnura of tht stoni the n ore vjluabli, riUrM itaiiAut, is 
till marble Ilsginnl clianctcis m the fol owi g — 

"Mai bli ifftivi'sees wi»h acids iffoid )ii rklinit. v calcination , has a conehoi lal 
a( d> trirhii , is tiai-Iuei t only on tin verv tegps isci'.il> sentehedhv tlu knift. 

1 IS a sp c giav of i ■ e mes of Uirg sawn ii to slih md roc ivi> a hnli ant 

I sh till St qu il tus Mciii utii'ed in o ilv th i ] nni pal v iieti^s of hnic store 

1 1 1 tin sarchart 1 1 lime -f nt , mi 1 1 it 1 fi on its fine giaiiular *c\tt re resem lug tl at 
o'" lilt sujir and winch coi-ttiUcs m J n stituarv iiaiMc 1 ki ihitof Cana i 
. n the filiate d 1 mis on e nisi-n jr o' anmltituU et smdl''i its fonn d ef li V 
j 1 % ippiud to one am the r in « eiv ji—ibli dTcitn” orns ituting the ar qi c 
* s it^in niirlk like iht i< I’lr 1 in n mv ettlie 'lansitiou and caibruifin u- it 
i Inn tom- s ih rli iti to the co Mi)rma» on 

I I i sactharo d md •im In oi st i u ir\ m«i is lilmg ei t reli to tni s t nt 
d- ets fhe gTcatir p irt 1 1 t'li ch-t gia ned CO < iiiid iur‘ k- htlo g al 0 to th 
»i o*iini i’ lot iliius and h eoine s rail in the nioi rici it limc«toui inn 

lint immnist ti le - ot ihist o cur witbut a s ngk led si t*i( in'Iv t t m 
Bill ( im; I t To constituti a woiKiht miihk Phe lun-tone Iv i;; bctwnn ih 
Cl in sikc (ussan - an 1 gri'sti m Oi tlu nrdcroiliu and wkeh sealki loi -t 
n lilt III iiii,liid Kii. II itptilk of a tnki I’k lotsh a"! viricgu I w tk ini 
b ikUd sJuls las sonutiius he n wukiu nto oi iiiuntal slilu, m Ov'brdshi , 
when It oecurs in the D(i,>:hi mih ml id M iiubwool i rest tut this casi can laiclv 
I cons Jind as an tvctpiion to the g mril rule To const ute a piofitabk n ii’> i 
qii irv thitc must be ilirge istci tol hcniogincous I me stunt, md a fiolitv of ti ms 
I ng the blocks ifiirthiv irt ting On examining the si niitird ulv i itigc«of the 
Ik Is ot t artarn m irbk, we iniy nadi’y understand ht w the sti'miv iiiarhcfc d sto- 
X nd in tlu Pinmes Savov, < o -it i \c have never been abU tvcoinc mto comic 
t turn with It m till market In tut, tlu two sides ot the a ilky ot Carrira nny le 
ns niotintsins of at ituiix inaikk oi thi (Inc-t qua! tv 
Nwijc gi uiulai niarhkb -ic ficxihu in thiii sliU or it hast, become so bv bun* 
dll d at the fin . which shows, is Pol miieu -tisptcUd tliat thbrroperty uiscsfrcui 
a uiniiiiiiriou of the atiractivi. Iokm among the pailuks hv the loss of nm -'urc 
1 he various tints of ornamental inn* is gcniia'h pictccd fioni o\id«s it non, but 
the Woe and grtcu tints are aoiiutimeb tausid h> lumiitc paiticks ot lioinl leiide, Sb 
i%tht a! lie blue xarctycdlLi 1 tirchmo, and in some green marl ks of Oernianv 
Tht black jnarhks are coloured b> charciul, mixed occa-ioualJy with sulphur and 
bitumen , when they constitute stinkstone 

Br ird divides marbles, accoiding to ilieir localitus into classes, each of which con- 
fiins euht a ilidivisions — 

1 Urn coloured marbles , im hiding only the w lute and the black 

2 Variegated marbles , thoae with iiregiil ir spots at veins 

3 Madtepone mat hies, pnsentiug animal remains in the sliapc of white or geaj 
IpOib, wiUi regulatly diapoaed dots and stars in the centre 

a a 
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4. Bbctl ttarUct , vith ool; a finr lilietls mtvnrpncd m the e&leareoot baae. 

4. Lamachella marblea* cntinlj conpoced of vheitiL 

6^ CtpoliD marbles, cootainbg yeiot of gtveuuh talc, 

7 Breccia marbles, formed ora miuber of angular IVi^ents cf diifereut tnarbVv, 
aaited by a common cemettL 

8. Pnddingstoae marbki , a ornglomeratc of roooded plccea. 

Anhqut awr*faa-^Tbe most nemarkablr of iheae arc the following —i'lifwa 
mttrVf, called ^Aaites by the ancaenta, because its quameit were norktsl by lainpH , 

>1 has a }ellowtsh<wbne cnlonr, and a texture ciiinposed of fioe slimiDg hca(r% Imui; 
m all directions. The ertebrated Arnodelian marhlia at Oxford cobski of I’anait 
marble, as docs also ibe Medieean Venus Pntehc marite^tnm Monni Peiilcli'^ mar 
Albens. resembles t^ Parian bat is aomevhat denser and finer grained, w ith t<r« a 
sioual greestsh cones, prodnred by greenish talc, wfaence it is called l>i die Ilahans 
Ci/tUtmn atamorw Tbe I'anbencm, Prog> Iciini, the iJtppodrome, and other jiriiiri| il 
monuments of Athens, were of Pentelic marble , of which fin* specimens m n be *.-»<« 
ainoog the Elgin eolIvctioD. m the Bnttsh Musuem Marmr Gtrro or «nik white 
luarble, is of a Tery lirely snow-white rolour. ratber harder than tbe |t^euding »nd 
snsecfittble of a very fioe polish It w-x# obro md from aeverai isJ8IkJ» ol ih» An }« 
pelign as Sens S^mos, lAwbos, &r T’rrtWcreal wAi/e utarhlf, Marmo ttatmrw of ll t 
Italians, is eery much like the I^nan onh not to u|iaijne Columns anil Jltar^ ..f 
this marble exist in \enice, and seieral towns of Lonibard\ , but the qujmi.<« nt 
quite unknown I-frjnitr irAtie^ear&fe, of wbtrb fire or tix tahhsarc pn reol rn 
the house of Pnnee ^rgbese, at Rome Tbe White mtriJr of /.wai, on the i os'^t of 
TiiseanVi was preferred by the Gre<.k acnlplotw to both th> ]*anan and Pniilii 
White anirMr of Carrara, between Spec a ami I.Ree*t, is of a fitii white colour Inn 
o^ten traversed by grej veins, so that it is difficult to iroeorc moderatth lirgi pKus 
Tree /hun ibem. It is not apt lo turn )inow as the rurian iitarble 'lht> ipiarre 
ws’t worited bi the ancients hav ng be«.n o^nned in the ttme orJulins t'nitar .Mam 
jnt qiie kUtnes remain of this marble Its two pnucipal qnamei at the pntent Uav 
aPr those of Pancl'o and Polvasxe In thi. centre of iit bkiek sere 1 mpid rw k 
cr%»ta\s arc «<imi units found, which an called ( arrare diamonds. As the fiiust 
qualities are becoming excesaTiU ran, it bus risen in priet to about 3 guiman itu 
cubic foes. The IV^feaurA/eof Mount lit menus; in Orecre. was out o*‘b veri |iur> 
white but inclioed a little to gn \ IThe name of Melt sgir, tn the I n uch Itliiscuni, 
ts of this marble 

Btack aatiqut mnrtJe the .Vrni anhet of tli" Italians. Tins is more mtriivflv l^aek * 
than any of unr modern marbles, it iscxtnnielv scarce, nceurriiig on() in seuliitund 
pieces, llie red ontttfae wae&le Kyifinum of like anctents and itu^ oato o of tiie 
Italians is a beautiful marbk of a deep biood-red colour, inurspersed with white tciiis 
and with very tninat* white dots, as iT stnwed over wiih grams of laiid Then ic m 
the Urimani {nlace at A enice a cohwwl statoi uf .'Lirciw Agnpjia m n»*w. 
which was fonncrlv pmwrved in tbe Paiklh«><iu at HoRU frrn-M antufut mnhit irntr 
antieo, is a kind breccia, whose paste is a mixrttre of tjle and lim* stone, while ihi 
tlark green ftagmeuts cunsiH of serpentine Aery lieaulitnl speciinins of ii are 
prestned at Parma. The best qualite has a gna<> green pasu, with black siK.ta of 
noble serpentine, but is never mingltd witli rsd spr,t« Hcd ifrtea anit^ite 

MoiAIe has adark green ground marked with sniall red and b*aek spots, witn fr.ig. 
mcBtt of entmrht changed into ahire marble It is kuuwD -nU lo »ina<i iaMi !■*. 
/.«* marble, a rare vanecv of that colour of which thtre « a table m tin Mmt at 
Pans. Ifanao t»rrf< pof/liocru is of a yellow i»h green colour ami «■ fonml nnh in 
tbe nuna of ancient Itome Cerertat marfJt, of a deep red, with numerous gn i and 
white veins, it said hi be foond in Africa, and highly ei>u.cnie<l m toniim rev Yiih u 
antique marble, yiafUtantwo of the Iialians , colour of iht. yolk of an egg, either ui efonii 
or marked with black or deep yellow nags, h is rare, tnit may be replaced b> Vienna 
marble Bed and vkite aniigw marblre, foqnd only among tbe ruins of aiiranl Howe. 
Grand anttqae, a breccia marble, contatamg shells, cnnsisis of large fragnu nis of a 
black marble, traversed by vema or lines of a shining white There arc lour columns 
I’f It m the Jlaaeuni at lAsns. Anitqvc Ctpoltno mtir/dt Cipolin is a nana given lo 
all such marMea as have greeaish xonea produced hy gm*it talc , ihctr fracture ^ 
grauular and shining, and dt^ilaya here and there plates of talc, Purple ontrque 
ta-eertu mtrUe is very vanable in the colour and six« of its spots Antufue Afraun 
hnma has a black ground, variegated wi|b large frngmenta of agreyish-whUe, 4wp 
ml, or purplish w me colour , and none of tfie most beautiful marbles, //osc ro/owi ^ 
oaftqite 6wcia marble is verv anrre, occurring only tn small tablets lliere are 
lamufi oUng ki^ of ancient breccia, which h would be tedious to pattieularise 

1 “ * British. Black marble M iound at Ashford, Matlock, 

and BoMKldateia Ucrbysbire , and lu the auutb jiart of Uevonriitre The vinegatet^ 
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of OevontItirQ are generally leddub, brownith, and greylih, TariouidT 
\tit>ed with -white and yellow, or the colnors are often inboiately blended, the 
mBrbh>e ftom Torbay and Babbaeombe dieplay a great variety in the mixture of 
tlioir coloai«t the Ft) mouth maiblc ii nrher a«h tolnared with black veins, or 
bU(kish*pny and ehiu, abaded with black, vtme, the ciiflsnear Blaiychui^ exbinit 
inarhlt (luarrus not rnilj of great extent, but ol aupenor beauty to any other in 
Ue\uushiri being either of a do\e colouTed ground with rtddub purple tmd yellow 
vein^ or of a bUck ground motlUd with puridisb globules The green marble of 
AnglcMTU M not unlike the tetdeanUco, iig coloun being greenish-black, leek-green, 
uiid suiiu nines dull purplnd), irrtgulaily blendtd with white 7 ^ white part u 
liiiKstotn , the green ^hudes proceed from serpentine and asbestos There are several 
fine vjnetns ot niarhlo m J>irb> shire , the mottled grey ns the neighbourhood of 
Moite3 a«.b the light grt \ being rcndererl extremely beautiful by the number of pnr/ile 
\etn« nhieh spread upuu US polished eurfitc in tlegaat irregular branches bat its 
cliifP nriMiiient » the maltitude of mOvttAt mth which th<s transition limesioiie- 
irtirbh abou&ds Much of the trauvit on aad c<trbotti/erou« limestone of Wales and 
I SLiiioredand is ca{iabh of biing work'd up into agneablt dark marbles 
III 'Holland 1 hne tint ty of white marble is found in beds at Assent in Suther- 
Imdshiie A boauiitiil dsh-gre> maible of a itry uniform grain, and susceptib'c of 
1 hn< polisli, oecurs on the nortb side of the firry of BaUachulish in Inveniibsltire 
<liii Ilf the most Wautitul -vviiities H that from the kill of Bikphetnch in Tme, one 
tii the Ihbiides Its lolours aie pale blood red. light flesh red, and reddish-white 
uitli dark-green part eh s of hornbl ndc, or rather sahtite, diffused through the 
g lie 1 tl base ihe corapaet mat bh of loiia is of a flee grain, a dull « bite coloui 
s I uwhit nstmbling pore eonipart feK] ar It iv said bs Bournon to eonsist of an 
iiitimnti mi\t«re of tremolitu and eiibonite of iime, sometimes with yellowish or 
aieiiii b-\i)low spots The carbonibioua limestone of many of the coal basins lu 
till Inn lauds ot Gotland uuy be worked into a tolerably good marble for chiuiaey- 
pieces 

In Ireland, the Kilkenny maibic the one best known, having a black ground 
more or less \aned with white iiierks prodneed by petrifactions The si>ar which 
oiciipi'S the plate of the sIk H s, Himctimes o^ume s a greenish vel'ow colour An 
e \c idinclv fine black m irble lia'< aho been raii>cd at Cray leath in the eonnty of Down 
\t laiuthlungher in the coiintv ol Tijipcrarv, a fine purple marble is found, which 
w)^in {lolished looks very Waui till The county oi Kerry affords several vari^ted 
nlarb)e^ not unlike the Kdkeimy 

France posse'SHS a great tJiony niirlde quarries, which have been described by 
Briid, and of which a copious extract is given under the article Uarbic, Ifeo’s 
i Vii ft nlui 

• Ifie territory of (ienoa furnishi» se'ceral heantiful laiieti s of marble, the most 
remarkable of which ii the di Gtiiot/, c ilkd lu Fnnch the i«r/ cT Eo^pit and 

I <rt (ft ffi'i It lo a in xtiire of uianular ImieittODe w ith a talcobe and seijieutine sub- 
htaiice dispoMd in veins, and it is sointlimts mixed with a reddi&b body Thta 
inaiblcwas iornurly much employed in luly, France and England for chimney - 
pieces but its wxnbie appearance hay |Hit it out of fashion 

(Nil Sica possesses a good statuaiy mat hie, of a fine close gram and pure rndky 
whiteness quarried at Omoiiiu , it will bear coiiiparL-ou with that of Carraia, alio a 
■»f«y ma>'bk {barduiho), a cipolin and some othtr sarktics The uiaud of Elba has 
imiiicnM. quarruii of a -white niaihle with blackish grein ceius 

\ijioiig the innumerable yaiicliLS ot Italian maibles, Ihe follcw,ng dtSerye ispecul 
noiiic — 

Cne roi iqin, a white marble found at Padua , the white mat hlc ot St Julien, at Piss, 
of w hich the cathedral and celebrated slanting tower ore built , the Butneone maibli 
white with a tmge of grtv, quarried at Magurega for aloiis aud tombs heat 
Meigoxxa a whtu marble withgicy veins is found, with which the cathedral of Milan 
IS built The black marble of Bcrgaiuo ib called paiocmni, fiom its black colour, 
like touchstone , it has a pure intense tint, and is buscepiible ot a flue polish The 
jure black marble of Cbuio is also mneh esteemed. The pjteio^o of Pisttna is a 
alack marble apnukled with dots, and the beautiful white marble with black spots, 
rom the Logo Mnggiore, has been employ cd for decorating the interior of many 
‘hurehes in the HiJancie 'Ihe .Mai gone marble, foaod in several parts of tbo 
UiUnese, m bluish veined with brown, and composes part of tbe dome of the 
athcdral of Milan. Tho green marble ot Florence owes its ooloar to a copious 
idnaxture of steatite A noUici gi ct n iiiarhlc, called ivrde di /Vucto, ocenrs in Tuscany , 
uar the little town of Prailo It is marked with spots of a deeper green tlian the 
V 6 t, pauiitg even into black itli blue 1 be bcautiiul Sicnoa marble or itetauBo it 
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7 «U<w colour like iho rotk of an cgjrt vliteh u diipowd lu hriw iitp* 
0^ ipoU, soROQtidrd « ith \tui« of btniklt ivd, jnsfiing $nnt«timc$ into |*uriilv 
llontueun, two from atHMher x'llow warble is met with, which is 

tcoTersi'd h» black and pnr]4t6h-black Tcmk nrema marble t« jeUt*w with 

white spou. The MunMbtoof the Italians » a iijiht red marble «tih vcIIowkIi 
wlule spitw. (band at Luggena&a, m the \ e^>owc Tlus red aiarWe vf Vi.n*«* i* 
a Md rather mclimog to %eUow or kjocintli , a »\‘ci*nd Tarietr of a dark nd * «*ni|h'**‘s 
the last aDipbifbeatre of \ enwa. Anotbi r nnrble u feond near ^ erona. with larpit 
white spots in a reddish and grcenisb paste \ ery fine cnlnmns hare bieii niiule of 
It The oechio Hi pap*m« is an tudiao shell marble, in wliii.h the shells fonn laii^i 
orbieolar sptds, red, white, ami tdnisli \ wain i*nnc innrlitc, known undi r (lie n iioe 
of ptftra siethnuj tnocli euifdovcd in lljU is tmirelr composed of stir madii,< <i< '• 
eonverttfd into a prey and white *utvrt*ne«., ami i* snsooptible of an exit lb ni j’oIhIi 
T he Tillope of Bntunieo. m the Veronese ruroishvs a splendid bnTcia niarbi <<• i> 
posed of jdkiw, rtei4 prey, and rosi-colonrid spots. That of IWrj'amo e«in».i'.l*> *f 
black and grey fnt|inn.nu' in a preen «h ctmcnL non^nce niarbk, eaU<d uNu non 
and landscape tnaruc is an indurated caIcnrevHis iRArl 
Sicily abounds id n arbles tlie m ist xalu iW« of wh rb it that ciKul In ilix I "• h 
Etooe>eiitters Sicilian yas{Hr, it is red, with la‘p( stripes liki ribands, uinti ri.d a I 
soim. times grvtn, which mu ripzag with pretti at.iue ouslcs. 

Among the GmiCKWC marblVwe mai notitc the highly c<tcoiiicA xaneti tji'n i 
/lorAir, on account of the brilliant ytl'ow roms hi a du p b atk p ouiid 'Hu » * ' 
Uautiful kind comes from Pi>rtt> 'Venese, and Louis Xi\ « tt^(•l a gr^at d^’il kI ’ t 
fo be workod np for the decoraMou ot \ trsailUa It losts now two jwiimU js r i. ub t 
filOti 

O/ euif>iuf anti worWi —The marble «iw is a ihin pla*< of -oft iron, c* n 
ti-jady Stippi.ed uun»fir'iti sawiig noitjon with waur a*,d tb« sharpist *aiid ill 
Sawing it m«»Itatc p is |sK(,niied bj luud, but that uf large slaU is itf<t 
c ■“ 'ally d. 1 e by A] r- jtr ir it 

The first subs ant.’ us-'J m ilo. p.I s’t ng prtevss is tin arpi**. sii<l. with wb i ’i 
tht marbU’ fiutst h^ «r(4’ki'd Wl‘ iK surtact l>ec<iiui> pt*“«t»l\ t il 'I In ii a s.» ,i i 
aud cssn ath.rd lAnd of totrtds ng fitw'wss vMo alV’ i 'Ihv. n \t s t, * n 
IS eiot-rx of progreuite dignes of fiDt)<e'’t, after win h ti {« ,i s « ii,*if ' i 1 (bi 
Iasi w'lsh IS gisen wi‘h t u-pu’ \ (m.( 1 1 nt Powui ih Is d^ wiit, «btiii ti < 
JS rnbbf-d upoo the maiMe s u>nilis a plate of iron , bu' lur i*t sii s< m/ i * 
pivitss, a plate ot K*ao is used wj*h fiiK s.iiid tn\ einfri Thi j>oh*h< »g rubir 's 
are coa-se lioen cloths or baggii g wr-dj 1 1 ,:bi Mit i an t >ii p.a*iirig XhuI Iih u r\ 
sup of the npcratwii a cooslant tncklii.p su| p j oJ water is rupiTed 
AIARt A**!! L, or whi'e iron ptriUs i* ot a pale bfiH»a« v« .ow, or iron ,r \ 
coleur w in a iqlIbI jc lusf*. It is a bi-ulj lode of iron, ciitiiimse-l 1 1 irt n 4f 7, »ulj iihr 
63 3 ‘'jJt-c.fie graejtv 4 (,73 1 1 4 *47 

Tint Diiiii.r^> was forui< rl\ zuurh ii«i I f ir rinon^ onmiiK nta, as shoe and km • - 
buckh** I Ls, bractHk s, s u ng ^ f «a.< h ca'ut , aud aliUoach Ou uisu ^.r tt 
has cfiDSiderubh declined now, j r ‘ab’y owing it» sonn dipne to if. hIih ulai, , 
immense ijuantuKs »re v U cut and ma,iutac(un d a Gt.tii.vtt and in iht. Inii h 
Jura. 

The nuarcasiie of mmintrte s g<iK rails sm H, ran.»’y ^ttaiiiirg tiic si/t of a m »iu 
of two carats. It takt s a good (^dtsi., at d is cut lu facets like n-tt d anHmds Irf 
this state m possesses all the bright blot of |iotisti«''l steel, without ilic b nd* «cj of tbi 
latter to be<mine oxidized bj exposun to tlu acuou of the atuiosphen. Il u pnwi- 
pally prticnred frr.m Gi ruiany and the Jura , — H ’W B 
hJAKGAR \TES are Mtine coiujiouDdg of mar^janc acid with the bttstsi. ** 
MARG ABIC A( ID f MauoasiKLj is one of the and tats, produced bv sapoiiify mg 
tallow with alkaline matter, and decotuposiug the soap with dilute acid. Ihe leim 
hlargarie signifiu Pearly hxikiog 

The physical properties of the tnarganc and Mi irica' ids arc Mrf Finiilar, thcclntf 
dtifircoce IS that the ftimitr » more fusible, lucitmg at 140 F J he readiest mode 
of oluta uitig pure tnacganc acid is to dissolve olivt wi soaiv m water, to jwur into the 
lulution a wdutton of ueaint acetate of k-od, lo wash and dry ih< prceipitole, and ificn 
to remove us oicale of lead by cilur, which docs not af)L>et lU margnrate of lead Thu 
rrstdottiu iieii.g dscompow**] fay boiling hot iimriotic aeid, alTurJa margane w id. bco 
heated in a rsiyrt ibis acid bods It is insoluble w water, scry soluble in nleoliol and 
etbCT , u ivddius litwus paper, and decomposes, with the aid of heat, the carbonaies of 
auda ami potash. 

Uar^TW aoid b obtained most easily by Uie disullatinn of stcane afiid Tlie 
hmniduy at the hegiomag of the proevss must be expelled by a stnan bcattOtlurwise 



MEABUBES, WEIOnTS, AND COEJS So 

e^pIo«i\c tbullrtiOQi «re «pt to occur Whene\er tbe ebiiJltUo& beromn onifonD, 
tht (In* ifc tit be modeioted 

MARINE At ID Pormetly no called bcccQK it could be obtained Ibosn eca- 
aatcr ttw llviiaocntonic Ann and MrniAifr Acid 
MARINE ME'l Afj A name for 'W itti rstcdtb alloy, irbich waa lotrodoeed as a 
siiiatitiDir fur slaps It coiiBi-,ud of 94 4 of lead, 4d of aatimany, and 13 of 
rat reuri ]t 4jid not to be attacked hy k 8 watir, and to remam fKt from 
i ejeteble or animal gro« th s 

MARINES ALT boi. Salt 

MAKij (Ifunie, Ir , Alttytl, Girm) k a mtxod earthj substance, consistmg of 
carbon Alt. of lime clay, and M.»ceoi« sand, in i try 'i enable proportions , it is some- 
iKiKs tumpiut, ^omiUintM ptiivirnkot V (.irUiig to the prcdcnmnaiice of <me or 
ollii r o( these inprtdients, ui iiU irt distiihuUd iirto calcareous clayey, and sandy 
M IRI SrONI Otic oi (he oiiu ers of the Liib fomiatton See Ltaa 

M V RM \ n I b A vaiicty of blende in which part of the xiuc is replaeci, s ime- 
unit s by iron and somi tiio(» by cadunum It i« found at Mannato m Popaiau 
M 4 RQl f I U\ IS a iicnliar kind of eabinti work m whiUi the surface ot wood 
Is orannntid with inlaid piecta «f sanou* colours and foroii 'Ihe mjrjiwtewr 
fuU, ful }, aifur, <oj |»er feirtoi^c m (her-of-pt iri, irory, horn, *c under con- 
tiibutnn Ihtsc sulitmces ndiiecd to Lmma* of ptuper thinocss, are cot 
out into thi dt'-ire i torm b% punebts, which produce the full patD m or mould, and 
til citiply one, winch iijilustd it, ind both icfre thtir Stparate purposes A 
ni Sat II ork w m luu h prac tstd ni Italy jo tht- fifteenth otutary nhiehren 
in i< h lesuu^b d Mari|iie>ry It wa> calk 1 lar:ia ' ifamaturu, Ital ) Tbe art was 
t ult V ited to tl L y^rcat st t ttiut in the 4 cnetian timtories and was much empiosed 
in dteoratini; the eUiors ut churches, the hicks ot stats, and the panels of doors, lu 
Mis Mmihcids Arcie/it J*iuttut of it iB well described &«« Tabsla 

Til Qi 1 rai 

M kllbH (■ AS I ight carbunt'ed hy irogtn Ihis gas Js the fire damp the 
c< I iHR'i bci I rar nciip JsMccTOB \fcaTiLAno> 

41 Vltsll UO'^I' M VR) ( 4/iit{ra rirufint iftn ) 'Ibis plant is foaod along the 
cm ioi-,t u marsl i Mtnations from Alvnc to I iinda. The rout baa bbc*! us^ for 
I ini 1 g Acc(irdit)|r to Pro<ts.air Parn-.h it contains 12 per cent ot tann a 
M A 11 1 1 Alv Ui t ingiti]; to iron fiottt Mars the old name of this mcttl 
M (1 1 \tUo« uMilc ot Uad. ihc old name ot litharge See Lirncncp 

M VS M( (.1 ng and Tr , Afiitrr, Germ i s i rtbin produced by making mcioioi « 

I < the /‘*iWii(iu ZaafcsiM, a irc,. cullLvited in the levant, ami ciiicfii lu tne inlind of 
t iiios U lotuis to lib in yellow, bnule, tiamparent rounded uarb, which bo leu 
U neen th kith with bitunsh mtc aid 'nontane coiill and a •^tcific gran r of 
1 U" 'VUbtie eonh >ls of two rtsinn ohe soluble in d lute i cohok I ^ si'unoD m 
‘•prit of wme const iiutca a good iaiiii>«h It dibaolies aluo m turpentine See 

\ euvicH 

M VS [ IC <TM} N I A iiiiuture i f 1 me, sand, litharge, and In sec 1 oil 
M Vl( Hl-s Ste 1 icittu Mciciiuv 

M A I R AS'v, lb I b(j*tle with a thtn eg? sh iped bottom much used for digcitiims in 
chctiiK il rcscarcheb 

M \ 1 1 K 1 * a elude bl lek copper reduced, but not ref nod, from sulphur and other 
^ tClUgeuiPUSSulbtanieb 

MAI V£ Ihe name given to textile fabrics dyed with aniliue violet See 
Amiinl 

M V/< I ACiF The 1 reneli name for a proccbS identical with our refinery 
M G A IH IVV OR L » e one ho d il bog iron ore 

M h VS I ULS, vv riGII I S, and GHtlNS-MR FRICAI.. The phr «c “ mcti leyl 
1 1 ( AMti eb ' may appt ar to an ordinary n ider to sai oui of tauto'ngy It is tcUly not 
1 oweii r. ID (lu* presi lit instance , for the cupn^ion siniply means a set of mevtuiey 
i lunded on the stand tid called the *' metre,’ which was adopted by th<. got eminent 
of 2 ranee at the tjaxh of the first rtvoluMon This standard ib the leu nuU ninth 
^pirt of the quail rant ot the tcrrebtnal meiidian, and from the meiburements and caj- 
eulations wlueh were wade at that punod on an arc of the meiuhin which extended 
fiom Banelnnato Dunkiik, it w ib reckoned to be 3*iJTl inches of tbe English 
htwidard yard, which contained lb niches I bus the Freneh metre, which m longer 
iHin the Englibh yaid by dj inrbis or more iccunuclj by SjS inches, wthe standard 
of all the measures and weiglitb of I iince Itb dicinial multiples are snccessiyely 
diuotcd by the prefives dfio, Juta rhtle^ Ac, which «gm^ 10, 100^ 1000, &o, finiiB 
rcfpectivcly , and its decimal sabinultipleB or fneiions succebsively by the* prefixes 
tUe* &e, wliith signify &e, parts rcspectiyely The metre 

itBelf was made* the un t ot Inual nu isnie *i id itinciar} distances. 

/ 





MKASl'RIiS, WEIUIITS, AND COINS. 

The International Awoctaiion for the mtrodartion nf a enifonn dcclinnl of 

wiiphta. mtassres and loinik baie ptiblwhod a loctare deliverer! at Btlfast, hjr the 
Reim'iid John Sowt Portv*r, “On the Mancal Sjsiem of WeipliU and Meaaun’f * 
whiili sn full I rxpIaiiM the adrantii^vs uf the a^suin tliat ve fid ii u not jmssible to 
t xpUm the whoh (luesiiou mom aatufaetonU than by tranalemng a large portion of 
that paper to our pagea. 

•• I iH^in with a retroapcctne ^ance at the early history of weights and meustirri^ 
Tlnir iRtroJuenna is coeval with the dawn uf rinlntation. Soerctv mar exist with’ 
out fheni but not rnthsed bochI} The Laplandirn the Bushmin, the Esi)uinmiiX. 
the Bed Indians have iietther weights nor niea«>iitvs , but the btisineMi of n rit\ i oiihl 
nut go on for a w. ck without them. Ue&ce wc dnd mention of them at a ^en early 
pert^ in the world's history The dimensions of the ark were given in Ntiah n 
cubits (Gen n I'i) and Abraham weighv d to Fphron thi llitlite the silver wIi.lU 
was the pnee of the hold aud eare of Machp«.!ah, m shekels (Gio xxiti It*) lltc 
tfatMoh. hki. iJic Lati I nurd euittiu (a cubit) by which it is trinslaled sigiiiUis the 
fore arm, flrom the elbow downwards to the point of the finpirs ‘ the t nlvi u< u wait * 
as It IS called in IK uL ill I ) The shekel, like our own English powst/^froni 
denotes etyiuologuaHy ‘a weight,' but among the lit brew « the ^<.!hlul < f the, 
saoetiMrv ’ was defint.'d to he of rhi wt »ght of l»« ot> orntAs, that » of Iwi iit> /- / ♦, 
for so the word kieialh signifies * Let ii<> nm d<><>piM> then' ri de all, ii>|»» to 
fix a eoimnoa aud udlnral staiidurd of meusun^ and wnghts l>ur owr. s\mi m , s 
ongindlli fuuudt; i on the verv sime pr i o pie Sd^’ir amuni;uuri>t tiia i< buM ht tl , 
onnei, euiisisi ng of 4'‘0 gratn« , and ili vKttn was at first wbdl iis name impiitb. a 
piekle of drif'd lom taken frutu the middh of ths «.ar More biilk^ ooimiKxli'ks 
ulleT) sold bN ihtf b'ear a term w hieh < xj lams itscif and lnsptnks the rwl^ii«>s ui 
^nmo\altmvs In nu isurts of leiigih wclav, tin. Anr/eo nva now iiei^r iis, 1 
rM pt by iHHit anti shoe makirb, who luII it a siz< and m works of artbnutir in 
mh,h It is prc<er^e-d finhe soh puipubi it would seiui ui ins,it‘mg ua ad- 
d UA'al puzxii to the hjple'b e’uldr u wlit> an i-n d nil ed tu dnnlge ai our iln jn 
acd < lueconntab'e bVshiit of enuuitnc , w, haw the A«in(/ aud thi /<vft, iiken of 
course from the corroiS r d ng jiarts uf tW hiiioaii form , ««. Inre tlu jaid ami,* t>\ 
Untied the fu/ita) that ih to Hit.llL arm 1 he word ill is no lung, r iisul tu 
Mimi.} the arm m oar run n on rpieih, bm it is riia iml m the cc'nipuuiid i '-/s ir, 
« h , h means th^ Iww or ^-cod the arm A id the dipt) 5 « f thi oti jk arv suuii I, d 
111 /athma% that s t,i <,>},tbv expans, of thi u isiritdiid anns Ih, ii an ry 
rjiieh standar, e (f umi'ansin, the) fueiuate i sisi and bulk, in fat, thu ire 
Uioom 6xa«t*i cpiua’ciit lu anv two iaJ,\i<iuaix 'Jhur enipl><i on ut tur ih, pnr* 
ptises of trade wou. 1 ({>iQ a door t<i i.> iiiuiial fiauds, and gm ris( to iicrpiiajl 
bickenngb, whi, h r js tin. virj objcit u{ a stbtim of weights and iupavun> to j rr- 
viiit. Aeeordiiigjv, w, an* win- carle taken to rediici them Hi some tUfiniiily UMvir* 
tanvd magnitude win h should be gtiural, at hast fur each RiighlKMirhooJ At 
fin,' the |lans eiu} luted for this rurji h wire almost as rude as ibi (rnirv whuh 
thet Were disiinied to eorreet. 2u F-^iite, for exaioidc <vin protuut lUidirthe 
old niorutrcht bai ii»owt, tysieni of w c ghts, and its own stauni of nkdsurt* iHith 
for leiigtl« Mirtaiib ano capacittes indijiendiTit of all thi rest Ninittnius 
thise siaudaids thill iiitft ring fnini lach otlur, wint l>t diforint n.tni«<s in tlu dif* 
ftreut pniiinces, wh*ilr <tea4ion(.-d ons dtrabli iticnn veins me to traders tiub 

till Mandarili used in difierent proi<iM>-«. and diflenug fromtarh oihir 111 TuugbitiulS,, 
passed by tbl sauii name, which led to Mill greater p« rplexity In two, at hubt ol ihe 
largest and ino^t [opu'ous protiunw of Ima'i, it was ibt custom which Itad the 
force of law. that the standard of length in eacli seigniurie, or manor, shonid be 
the anri of the seigi tur for the nine being In these districdA tlu. deutii of a Lliurt 
aeignenr, if succi-eded M a sou of e*x feet lu height and with an ana proportioned to 
bi« htigbl. wtHild rum half the traders who happened 10 have outstauding oontiacis, 
and make thr forlDnes o( the rmaiudi r A 11 this has now been rectified , and tlure 

11 no country 10 the world that at pri'scnt enjoys the benefit of a si sum ot wiicbta 
and measures more philosopiin al id its c nnei ption, more elegant tn the relation ol lU 
d fleivnt memhers, and more cnutenitmi in its spplteation to all the purposes o' 
civilised mao, than that now employed is the French empire and the a^olmng paru 
of tlie t'oniincnt of Eun^ 

** lu Lng'aiid, the oeeeaHtjr a fixed and nmform standard was folt and aeknuw* , 

• The IlHirvw •jiowi weudtii wu Umtj snd dvctosl. t» th« arindittes ef th# IlHrical 

■retew tbsiisli nat esritcd i« iln< Msr ntrnL 

in s*vsri< r I beksb or Urdianw , S tivS^i m I iark«{ nr St,trwhnu ( Mtihekriaw S sutteh of the 
IS tirh wry , loo itwkrt* » t nmir UI nasi-b iw p>iuud (fe# Ova s«»» Mi Px<bln»ass IS, x as v Hi 
|B| f^.sxvU ^i>umb itLSi.svtti It, I tLlicys « 17, MMif«re4 whh » Chroa. la M i Pirfc.xt*. 
a, Dvxiwf and Itviii 
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measuhes, weights, a^d coins. 

Ht a Terr earij^ period, tn the Aa^n-Saxon times, so early as the reign of 
King Kdgar about 100 j ears before the Norman Conimest, a lav siaa made reqiiiring 
tlMl a SLt of weiglits and measures should be kept at Winchester, then the capital 
the kingdom, by »hicb those employed in mhtr places should be regulated 'Jhe 
trouhlesoinc and di«ti acted state of the ttauou m after tunes probably occasioned this 
law to be ntglvcti d. At all rrenta, great irrpgulantiei existed, and were oonplamed 
of IQ the time of King Henry I , the son of the Conqueror, at least, as regarded the 
unit of length , and, to obriate them, he made a law that the length of bis own arm 
should lie the sundard yard for hiB dommions. This provision also failed to produce 
the needful aniiomitty la Jfagna Charts, uhich was signed m the reign of Henry’s 
gn^vi-grand'.on Kmg John, it was supuUtod, by the 4l8t section, that there should 
lx* Mtly tme weight and one aieasare tfaroaghottt tfie whole realm In later tmii s, it 
was enacted bx rariiatnent that a standard yard, a standard pound, and a standdrd 
gallnn, all made of brass, under the direction of commissioners appointed for the 
put pi <>o, should be kipt m the custody of the Speaker of the House of Commons , 
til It (onipar<.*d copies of them should be lodged in several important towns , and that 
lit local wiights and niewurrs should be conformed to them The originals wert 
lost by tbe dre which consumed the House of Commons in the autumn of 1884 , but 
ctnitid! copic% which wire made with equal care and accuracy still exist 

** It IS to bi remarked th.it three important portions of our method are quite inde- 
p ndi-iit of each other I aMude to the u.edsure8 of areight, length, and capacity 
1 he jiound has nothing to do with tbe yard, nor the yaM with the gallon Ibeie 

ihus thrcL distinct and separate standards, whereas, if a more rational method 
hwl beeu followed, one would have been sufficient, from which all the rest could 
I 'iMly havt Wn dern ed 

AH thesi stoadni Js arc punly arti6Lial and arbitrary , there is nothing in nature 
that rnrr sponds to any one of 'them, oi fiom which they can, m any simple or 
i If gatit inanucr, be der.\ed 

‘ The divisions of our scale, or lathir of our manifold scales, arc arbitrary, ca- 
pricious perphsing, and, in most cases, mcomcment to a degree that foreigner*, 
ati ustnimd to a hiiiiple sud elegant sssteiii, find it difficult to comprehend. Tins is 
tht ctrcuiiistauec which makes the stady of commercial nritlunetie so difficult and 
d ^gllstTng 

* Iai me ilinMr itc this hs a «[K>nmiiiof the subdivision of some of the larger un ts 
*or the die showi (he m,ihipheiN wtiich are to boused in bunging them to a 
1 'Wir tU noiiiinai ion t>f course m bnietng iDwer to higher dcnoiuma* >ns, the 
multiplieis kcoiiie diMSors iii iiisirte'l uidcr In subdividing money, that is to siy, 
lb 1 « nuiuinU ons iii whuh aicoau^ art. kipt, fot the coins are far more nunienu'i, 
and thin siihdiMsious go upon adillir<.Ti( ptinenle altogether, the multipliers aie 
Mici^ssivtlv JO IJ, ant f In subliMluiga iiiih m Irtland, tbe mblMjili r^ are 
8 4U, 7, 8 , IJ, and 3, in lln^'Uud ih<.y nn. b 40 '>}, 3, 13 and 3 la subdisidiig a 
!•»'), rfiL iEiu'((pftf.r& are iO, 4, itft, asd'fo , d r a tou'of ^fonce, rkey an; Jt 4 and 
foi J 11 U hir sort ol too the aiultipliiis an. 20, 4, JO and 16 ’In subdmd ui; a jaid 
A carps nUr uses as luiiUiplicrs 3 IS, and 8 , hut a diaper 4 and 4 A g.ocer stib- 
diiid’S ht» pound, using as nmltiplieis lb and 16 , a goldsnith his by li, SO and 
Jl and uii a|K)thecary his hi IJ, 8 d and So Sloreoser, these pounds aie of dif- 
ftu'it wuehts the goldsmith's pound and the apothecary b consist of 5,<b0 giams, 
tli«gniccr’s, of TOihi In the meisure of surfaces, the Matute acre is succesbiscly 
Fetiaed to its lower denonimotioub by the multipliers 4, 4it, and 30|, the perch 
by jo^, 9, and 14* To take one out of many of the ways of calculating capicitv, 
wi ni ty s>'lect the authorised dis ision ot the quarter of t-oro. It u to be reduced into 
I Its l()S 0 i coniptiuent parts by multiply mg by 6 , 4, 2, 4, 8 , and 4 And as to the d 
V Slims of the husliel and the gallnn, they are so various and so perplexing that I 
(.ou'd not venture to set them forth without exposing my self to tbe chance, or lathir to 
the certainly, of tailing into seine mistake, w huh, tboiigh it would confirm ms sigii- 
itieiit, for my argument is that our pn sent system Ic^ ouaToidably into unstakvit, 
might make myself ridiculous 

‘‘ While the pound, the yard, and the gallon are required by law to be of a fixed and 
regulated magnitude, so many local customs prevail, as to their ninltiples and snb- 
miiUiptes, that it is very difficult, firom a "prii«e currwit list,’ to ascertain the com- 
tiat alive yalue of the same commodities at various places m our ownnatiuL Suppose, 
w example, 1 have got a quantity of wheat on hand, which I am anxious to dispoM 
of li> the best advantage, and I look over the ** prices current “ in all the newspapem 
I (ran (lud 111 die eomincmal news room In one place, it u quoted at so much (ht 
cw/ , in another, at per barttl, in another, at per quarter i m another, at per lunAef, 
^ another, at per lixiJ t m another, atp r hag; in another, at per uecyhf , in another 
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at pcrk^, in nuf^ber. at per nMw&. tn nimtbpr, nt per hol‘tiet m ancKbir, at per 
iprivrA, in auothcr, at v'todHIr, m anotticr, at ]H.r itlnkc, in anotber, at {Mt 
mtaturf, in aooriwr « per «Ame. Tbno, ih«v are AAi'cn diflrrciit ilroouiitiatiana lo 
be ct)mp 3 A*d vtth cjob other, btforr the most dekirible niarbrt for tlte aiile or tbo 
punba«^> of wheat can be diameercd At ilertfiird, it is ttdd bj the load, irlueh la 
e<)uat iM ^ bushels, at Hiicliin. bj the l«id of S bualurla nt HtdforeL by tin 
lottJ of 3 tniaheb, at Dorking, by the load of B q(iarti.r». at Jliatiop's Stonfont, 
bv the bvid irf*40 boshrls, file nominal valiiea for the one denonnnntion, the 
iund exi^vssiHi an so many quarters, or so snaoT bushels Whut, then, is tb\ 
amouot of a qaarter? Why, la peccral, it u e<)ual to ti bushels b\ minsurc, 
but, in l,i>Qdon, it is {KneniUy a leemhl of 480 ibs , and I have Just been in> 
fitrated hi a gentleman who bring engaged m iibe grain trade ir pnu- 

ticaili Bct|aainied wilb tbv fnt, that in laoiduii irriiu) u, still nidd oci aMonaUT, 
hr ihi luiasHied quartir of ^ bushiis the ijuantr has ibui two difiereut rahiis 
in one and the same t tv, and that the capital of ih« comimrce of the world 
In like manner thi bu*,!!,.! ts in mam (daci's. not a nuasure, but a weight, and, ui 
d>^>rent placi- it siguiiie'- difit.rent weights llie following is tb.i'ilue in Tirumi. 
iDvrus dud p1ai.‘e3 in Fngland —lb"* lbs, , lbs , 6i lU , Ptilbs , 75 lbs. . 78 Hit.; 
6ttlb» 70U>s , 6a lb' 611b8,ti4lbs ^ qi.artir*. 144 q«trt>. , jwd 48S lU , — 
whin in the h'gbtt mliglitcmd and coiniusn. al lowu of Man. hi stir a bii»hiiof 
Legitsh «b.* 3 t IS oi*lbs , but 2 bushel of kmiruan wliLat is 70 lbs ttn theotlur 
hubd u 1 le iiuponnnt luarkits iu the I niti I kiiigduni com is Mild b> tin IiusIkI. 
iiHttam ng or made op to a e. ruju spot «fii d w» .ghi In tin M‘ pHu . i the gr iiu must 
N’ imamrid lirst nul wetglKd atierwanis aud ihi. d< hi u n< i , it anv iita<U> go'Kt 
If'M w, htn the bu,)H] I uitiiatmirfri'in a qi dHu«i'> tin /igliib jurt of a qaarbr 
quartir iisilf lH.iig an uuseMbd ijuautiiv . and wliin. its i .hu is gutii in 
>KUTi.,!i Wight It lanes from C0<'‘i!i lo ■issjli., jv> a lug is, ar Hndgenurth 
11 •■itrt.s wiiati-nr DU\ Is me lilt bi a s\ otv 1 1 ouppri-i it iiu titv JO lb') In ou 
. , ( g ti wn ibe I ig (S H Muns di>(I 4 !ii auu Ii, r pliu'i, a i' IJ vorts m 
1 o'brr, ti svoME 10 .i>3> , in audbir 8 b»«bt.1s, but wh'v.li ot ti i ma>ii bushiU is 
in ulei tb nturu sa bimL Iu liLi iwiHvr a wiiabi i< 14 «ii.n.s ltl^loll(s 4ci 
ht me li Is usoksa co 6 t >w this 1 of ilius>rat>ii > laMhi 1 luai bow, ler n- 
>1 at , tl ai ^ luiior sal a K I', rviBt 111 tbs s\s,tvD) ot liitiir mi U'lm, ut lun,. ni, I'tir, 

,1 lU wt tfL s and u. . i n» of tBif? o* Imrley ot liildr tf at'>es <‘f mis o* 
wQ^d and r IX I and, m fait, of ilmrist inrv artiiu that is lu i« m ti>iu u • iiiiKiiig iis^ 

I *> in ihi j«a»e town, tlte muk lutm does mi eiptsw tin >>a ue quui* i 
'i ,j,t a s»i»iie of Odl» l« 14 IW , a sio'ie nt fiaa t% Ifi. 1‘ s \ t»*. nb rt iiua< s 

h ' ' IiPo. isj'ig l6liH„ or 24ki',d<.i.'>rJ iigM k ismii', iii<«8 IIixismvM'u 
lu<a >ck l<v the stoiiv of J4 Ins t au ai i mtn kU uk wu'i'>(it Ix'i t’lou or i i 
<.uiij'<ii.{itiou, what is iDiait. bi aaaur •' I fain \ ibir, an w wim kiuw i1i« iiiswtr 
b) ihic uitijle i|aesun'> h ima )s sni'n otjhitni •/uisf t<A »f icii / lary iig fnita t1 1 
ta»«i < air, o* } s4f 1 equart \ irtlii to tlis t'liidits ik.rt u* lO.J tu, wbicu it Siiih 
'all „s laig,- dgaiii as Our iri^ p'ai>Mttioti ucr.. of 7b4<' s.]iuir, i trdii 
* Niiu a 111 mik tit p cimsidtrat on « ill salu-fy ub that the hr^t thing to Ih. dL*> nmm d 
' 11 (. >;u •) of 1. , for from it tlie luiasuri » of surf ,i^ , ol eapui m lad wl w. it hi, 

*an ea.djr be dtdu .-d and, aciordiug t»« the fiist of tlik toiil.iiiitn j'mim aatid w» 
luifat fra mitt that has tu, basis tn na’uiL, ami is not jhi iilur to oni { Haliti, 
"T to one tr.be iri iiieuktDd. \ariou« nidmlaids of this kmd luis he, n mgfriskd In 
till lear 1679, !»■ ke reconitnended and lUtploied the thud part id a piiidihiuii 
ubratnig s«.cond> as the unit of Imiar im asu e But jKndulums require to U niaib 
••f 'iirtiMJt I upth', to Mbrau bv*n>Dd* at ddUis t»t i>4iiijt« on the earth a smfacs , and 
t m amurtcr of gr. at difiieolty to Uiteruum the ixait biif.qit of tin. ueoids fiei,- 
nuiiim mbir at the ei|i)4tor or at am particular latitude Altlioitgb this ^m])u*nU 
iu' b,to lx fore ibt wotld t<»r niarly aoi’ }*at«, uootie [xoduluin hai^ M>r let Ixin 
ineittiunid a* beakog tunc with such aiuurdcv that U would he right tu aibqit it as a 
standard of length A simiiar rdijirtion appiiti. to aaotbir suggt<«(i4rti, whiih ii, that 
w« shoo d employ, as the ongin of our liiw <r system, ibe spacv through wbxh a 
ill ii) iwiiy fadis n pocuo in a secuud of time. U ii evident tliat this 4 Uggeslii,ii lu- 
liven all the difficHliiei cooneeM with the peiiduluiti, and some others Ihsifos ‘ 
lir«t, wi fchould require to bavt, a pendulum iwingtog Mcondb with gwit cxailiKr.K 
to iiiarV thi> time and if vc Iwd such a {wnduiuin, tt » very difficnlt to procure u 
pirfect vatuttui of tim aue needful for the experiment. It la not easy to diteriiiyie 
the spate desirdit^l hi the IhiiiDg body by tdiscrraltoQ ifierely Sir John Jl* tm Ul 
iws H ii impossible ( TVeatiM; eaiJU/roaomy. p 126). The space through which a 
My wouid descend la twmo in a second of tunc, » known appruxiiiia'cly 
4 i 1 w«abula moa fouudni on the length of Uw mndulum iiself, uud bvri, null « oru 
4 ? 
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tliau in the cau: of chi petidiiliim, the Ter>iDp: forct' of prariiy at ditrirent latitudee 
woiiW g»ve unue of var>iiig Jenstli at each point 'J’he only proposal tfat Teftmius 
for discuMimi, which it is niidfiil to coosidfr, is that for tah'ngas the unit of linear 
nuiimjre some delfiiite portion of (lie dimeiiMons of the lartb irgclf It is confessi'dCy 
(iiffii lift In niafcr an;r ixact measunraent of tht. earth, or of an} rciiuired iKirtiuu of 
itaaurfaie, but the thinp; can Tit done vilh a very close approach to oometocss, 
unci vlon tliii 1ms bicn necnmplibbLil nitli as great accuracy as can be attaiaed, the 
puIkIii Ibiim of any otic of the great magnituiks thus reached, will give a unit of 
liiigth HS uci urutu UH «.aii rvasonnbly be dis red, I am sure I s|>cak in the pr^ <>cnce 
of many who nn wtilawan that there is no such thing as an exact mta^arement of 
aii\ 0114 objK t 111 till uuivirM. All that we can do is to reduce th*- aiiiouiit of trror 
within the narrowfsl posMbic limit* , anil this la mo t «j*i 1} effected by Ui« sub- 
dni‘>i»n t>f till dimiiiMons of a v,tv largv bmU, whn h has uselt been measured with 
till iiUiioi.t pojiMbli CKiituc^s Now, tbc eanh iiM.lf m the largi-st bwlv that wp can 
tomb the Iiingnitudcs ami distances of the heavenU bodies, though in many cases 
tiKic h gn ater than thit ot thi. * arth an, dcti rrnincd. rimanl}, from the dime isim h 
of ourphmt Aecordnig'x , ii has 1 ms n pn>po«*d todertim out itamlard ot lirg*U 
mb rliont cIil dmiioMoiis ni iln lartb's }iidir di inetir or from thi exUnt of ns 
surfan iiiiaMirvd or io»n>nful finm tht Nonh Poll fi> tfii. Equator The lattir is, 
Assuiidh pii'irablc, liecmsi from it the diaiiietcr of the earth is calculatid and, 
in !iiii.h c 1 , ii s In tft r to t niplo^ th‘ oi tpinal than th* dtrivdiive raagm>ndo '1 liv 
Pn r< 'i t»i>\irnHi, m d»sir\i.B tht cred t ot luiing first put tins snirgi.suun into prac- 
tti c An an of tin' inindtan i ml rai iiig upwaios of ninp digrcis of latitude and 
ixUnilitig from Ibink rk iii I raiiri, to the <ia shon. mar Bundonx in ^pain, was 
nuiotind IB 17 d i, with llu niiiio*t luri, b} AIib&iciiix Mi ebam n’ld IXlambr*. , 
and fioiii this w IS dislu'nl tlu lenifih of an arc ixUndiiig fmm the \orth Pole to 
the 1 q lator '1 he one 10 (XiDth (eiri of this arc was deDommakil the rui tre, a 
bir ot idsiiuiiiu was construtU-d riprisiutiag this Icustli as accurately a* iiois ble , 
PI d till'- bar or oi'n rs dim lU or i iditvOlls copied rmin it, is ilie Ft indml m it of 
bM„ h ihroiijihoiit I ranee, and in manv whir countrivs which haie liirem folluwid 
her t \imple It is equal to >9*1*1 I ngli^h inches, md is about ^ih of an imb 
loiici r til in a pi ^dllllll 1 l s it rati ur s, cotids at thi leii.1 o* tht sea in London '11 c 
nutie !■> ui\ 1 hd eiii-i iiHvd anw'iJ ir'a ihciii'Ures, ten* ULtri.F, and mllimC'ii* 
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(/'i;,Lli7l 'll! I mull 1 id u, iiinaPt i,>wvda into ('nanu'ri= hccto'i u>, k lo> 
It > it> and iii> namitres I tbi lalier Knig as is unplud b} i.stiamc, cqu , to li),OuO 

lilt 111 <> 1 1 till Sl 1 1 

‘ ^doiiiutn, .s itMiame nmdns, is i*ic tenth pirt of a iiut-e In liki manner a 
Cl iitiiiiitn IS the hoiidri'dth pare, and J iiiiMimi^tre is the iJi >U'a Jth p irt i i nn ft 
‘1 ' ,si who hud It dilhcult to pronouiici (b *. naiius and piikn wi,r U of oiw » lla jIl 
iiiiv tiw. tliL terns Aanti, nr/, ami sOc ;> 'lli<> only object on is, Unit the loi^ii 
iniiHsan ptrleetl} pntise and iiiniiib gimua, where is tlie shoiter Urms, if uhvI -t 
al‘,«ri: uiiiplnyeit with a eunsidi rabli tUgri‘t e«f freedom and laittudi. in their signifi> 
i It lull Jhus will 11 a liorwi'di'ilir Uiat a horse w si> manj Aontf* high, ho 

doiH nut pro'iss to gvo Its luigbt with pi»rfcct exaciness lln tact is that the 
liitiM s blight IS so many <fii imt'brv, wnre or fits In like umiinci, the divisions of i 

^shmiiiAer b * 1/0 sfirk, each uf whuh he calls a sire’, currispoud pri.tt) muri} wnh 
(t 1 ltmitrt«<,. Ml niiiih so that lu actual pruciice his sizes oken are exutiuutriv 
ultkuiigb hi <lo>"i not profi SF to us thim as exact ce utiiiiitTLS 'llie term ib(,/i is 
(ise'l tor ittiKiiii^tre iii liediand It lu fi> Tic ohsiricd, huwcur, that the term i.n/ji', 
besides the |terKct ixactniss of its signiGcatiua as a tmeai measure, is a con, iiion 
I'nglisb word knovro to e-very child. 

* A square formed upon a liui of ten ni^itres is the unit of sunerScial or land 
iiicusiirL , and a cube, vrhich has a dekiuiitrc t.or one tenth ot a metre) for its iniasur« 
mg line, is called a /tire — the unit ot capacity Each ot these u me.reased op 
elniiiniihcd by multiplus or siibmultipleM of ten , but fbr the coavenieticc of those who 
jffi fvT hull cs and quarters u> tenths, raefa may he, and often is, dn tded in this manner, 
though all arithniLtical calculations an. jm tiormed decimally The fandamental nmt 
<>l vnight IS the kilogranune, which u the weight of a litre of diatilted watet, at its 
gn* itcst density, wbu?k is a litth* above the freeamg point, 'llie tbooundth part of 
qpldlograaiuic ueallvil « grainnic, this is cxtivuiely useful lo chemical luyest^t^* 
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and m voightng mmata ol^u of emy kind. Id ibe fhopai tbo btlognuni* it 
DKwt firvqwnclj ratplayed, and oo lb* qwjft. tW ton, whtcb if lOtM) 

Tfaw thm* pnueip^ have a clear and aimple rebUton, not oniv lo each olbrr, 

bni to the m^uv rlw unit of length. The B)^tFe, as I have alreedjr slirtwn, oontama 
It) di'Cinietiva. the di'cimi'tre 10 cvntimjytrv*, the reniiini^ire 10 nuUniutrea. and, ns 
multi [dicanou b> 10 in iioear meaanm producea raultiplicativa b} loou m ilu eonv 
aportiliDg aoluia, tbe cubic mdire contains I (KM) cubic d(>cini^lrcs. the < uhir <!« ruin' Ur. 

ealK*!! the ttfre, ronfatna lOOO cubic rvittun^tivs. and the cubic rniiimitre lOiH) 
cubic niiUimdires , wbenev tbe mCtre. cubed and filled irdb Tutcr. gt^cs tliu ton, (lie 
(leninrtiv the kifogrunmc tbe centtiuj^trc the graoirac, and tbc iDilitnitlri' ibr niiliJ'> 
grannne The Wdogranime u also called by abbreviation tAr kitu, and » wmu tiling 
more than iib aioirdapoia The haifobtlo » also in consunt use, and is in Mime 
rountnea ren propcrls called a /xwiul, becansr the term poumf, vl jch « of 
dettraiion, has often been u»ed for anr wt ight apimiaching the half-Lilo. suih os (he 
hiiclish pounds Trov and \ i oirdupois, whiih have kepi their nome houLtcr thty 
vaiy ftom (iiue to nme lu iheir real wnabt less than 1 50 diffen*iit [•outid'> 
wre used m ditferent putts of Europe hi fore tluy wtre SRppUntiHl by iho half- 
kilo^ninu. The kdogruinme has nexir vsned. 1 iiiu-t add, tint vhile 1 jpproxe 
most htghh of the nit In a! ay5i« m of mid nudsureo I agiw vitii thi. iijnnioii 

(vpresstd by I’^itos'Kir llennes^t \ iii his exciUcnr paiiiplilci on tins subject, — oik of 
ihc beet that 1 have svio — that tht nomiiiriature is an uiiturtnuale adjunct iik) w lit n 
iln syvtvOR V. mtruduced into th •> ctiuntrv, ah I ho{K< it « vU U I truxt t.ar<. « dl Ik (akt u 
to emploi terms less rrmoxru from the lungnige of dj'h lift 
** The adiantage at(»«.h a wtll Ciiutrind st^^ui of Uiij^ s, me viiris, and roins 
ro’iimoa to all nation* vmild pnxiiire to nonliiDtii it im'uititr f». agta iliiiii'it*. 
Hit! travrllera, is too nhiions to r«|H re to he luiinhd imi» 
lifATS, rRL>EHVElf 1 be interiSt uhich ha* of Ivc str n iKd to (h< ‘ 1 . 1100 ! 

« 'siuh mtats w jrranis us ID bnrpng niidirtaatotiiation tht pi>i.r)|r}> sitiid ptad « i on 
w tiK )i this nn}*omaT braiirh (tf iD'tusirx » bacid flic art hm If is of nHuUm mt > m .mi 
na d ff« rt ui eiers r sjvci fiom the old or ouwiion nio<U» of pn-M ri mg an lu il food 
Thro as ts Will kno«tf,t,efKiid on tbe use of luhnari salt sal'pim* si emt, 01 * n. ji 
i ubsiai'Ci's, which, when in MUttmu do not powtr rf absoih ng 11 

pin and thin. f> ri' cu* •iff ei^ittuakv all acie'^s of air to th» m, at tli> x pi«itm It 
m ght be tiujciuid that wa ir ainus Wirtiid ao-utr tin* ( iir{{t* ),„t Un eoi i .n ts 
<lte i.a*e, for pure water absor)>s nd i* tlKr«f>n ui. tlu !.«* jJ., d • • 

iriMrx lOg nit .t, ir proportion as it <•. fni fto u »d Uit iiial ir si.»i( it i» tl xu sn ti>ui )i 
tto 11 ore sapabix of combining vi'b otx :;tu 1 j* 

Our IS marks have km applied so » iv t > raw oi unxu >k h 1 iiiiais hut the prar'n 1 
tiear'i.-' f ihi object wbirii wr hair ii bai d i»aUi jn» •> I • ih.ist whih nn im « 
or I *» cooLikI or pPtHrvtd Vetiiinutno k t<r tuj '■Imw tlu grui iu.^h in, 
of th > subject to a manitme nation lik« tauai Hi» on bx sutiuf, that thin pt ox t» . 1 s 
vl,«t si.tii'tl. are an abvdute preventive of scS-M*urxj 
'I lit t Ta, successful dUcmpi at tki {ir(>H.rxa[i«<n of un^lted rorals i* r t l-o m h 1 1 1 

anddt>ii.th mvtniixe skill of M \p|ien This ciiiil luan. v> lotic agi. as ih, x it 
it'll!, rcc<ixed fporu llo board of Art* anU Manuf itturts ot Paris ihi si 1, i,f ij . ,0 
trat'cs f* r hi» disroxir} of a mode of picHrx <ug aniiiul ami %• g< inblx tr 1 1 * , il « 
ritu Is o‘ which had been tlun amply attested, bx 4 piobmetd cxjixriiiKt ni il 1 
freiicb naxy i^onlx after this pi riod, A]i{H.rt mnnetd a 3Ir Dur^i i lo iti» i {.id, 1 », 
fertile purjw^t of taking nor 4 |Mteut , and ilus was accordinglx <b>Mi 1o«,.ids I'l 
end of tW year |}<li iu this patent, !iowex»r, the wen r dicubiu lx wi, , .ii 

nUih VO, ilwt ibt p4Knt right was substipM tly mfruikcil with iiiipui ») 'I he < i „ t.s 
luiudrd all kinds uf butt, meat, and xcgi tables, lahib BuIji'C'cd to the ncti.ia of bi,iii 
in cloM'd vessels j»r»‘e or Icfs from ar As, hoirc«tr ilic Ivku tj of trts iii 
liiMidou bad preMDitid id iv07 a preminiii to a Mr J ht ddingion, fur * a 11 «<hud of 
pn-servitif fruit withoat sugar for bouse or sm stores wlm h uitthod isexaitly 
till wme asthsd of SI Apperr, — the vaiidity of i>ut3iita palm w^s al Oiiti « 1, lirl 
1,1 ijOLWtiou IS'excrtbeless. Ill sal isfaciorj were tb( results, whin applied to aniiii,il 
tood or mixed prorisuioa, (bat the patent was cviotually pureba^ from Oiy iil* 
bj Mevsra IhmkiD. Hall, and Oambte, for tbe sum of and tbe firm, thuK 

estabhsbd. became at cnee tb* airfe luaDufactiirera of prim retd meats id lbu< counii v, 
Tbe procc-H of Appert waa, however, ixtremily defeciivc »u a inanufaetaniig jiojiit 
ta Tivw hothuig luit glait bwUMvenf lo be used for containing (be meats, and M 
Ajipert remarks — “ I eh<Miae ghts for ibis ptirpof», as being the moae iiit}ieit( trablc 
to air, 4^ luve^not Vfiitured id make any caperttnent with a vetsel made of any 
ouwr subarince Of tonne the fragility of this Buterial, and the gnat diflntiltx ilf 
iMtaiciKally acaimg the bottles wu}» curbs, tl rtw ud incaVul ihle m pediment hi i^« 
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vay of tlic proficai »• » commtrc lal nn^frtaking Nor vaa it vatii after a Jong Benra 
of aiOiciilt and expenatve cz|>vnni«iiti that Messrs. Dotikin, Hall, and GamUe vere 
able to oveTtfwne ihe priwary diffieiiltivs of tiiih lairntioOr and produce provisHMis 
aupctflsfnlly prrsiTtcfl its tin viswls. Since tJut time but little alteratiOD, and 

tiss uiipioviuaent ha« been in flic* art, though ju prmciplea are far more cotn- 

|di X than has hKhertu beun supposed 

'Ihcpinota^ ot Appeitcimmly does nwl ihptjid upon tJie excJusion of oxygen 
from the pr '% i^ums lie piVHTvi d, uor is tin-, prujcij Ic mi liided in the improved process 
KtiU practised, mth such marked surn-as, by thi w<H known firm of Gimhk lile 
base had ■in opportunity of examining the atr cortaitiM m peifcrtly sound canisters 
of <rainWc’« proi ision*.and have c untanth found it to affiird distinct evidences of rte 
pri-'CiiM lit <»syg»n gis, tvin meases sctcral yiars old (fiek Hence we muat 
icHik for -Dim o her tlitorv than that which rcftis ]uircfsrtion to tlu p.esenc of 
uiic mihiiKil tl newish to spciiiisie upon the imm/hc opii'int/i of Gamble’s 

imtiioi] Appi rt M ems to has e h id a decided doubt as to the sufiu am s of the oxs pen 
thtors fur 111 tells us that, “fire ba» a pc cut at property, not only ot changing the 
co'iibin It im ol tla rotiMilueiil parts ot Tigi uhli iiid aiimial proiluit ons. hut also of 
nttidmir Im many years m Icist, if not of dcstnis u,' aUogtlher, the natoral tendei,%y 
Ilf tlxM taint' products to dcci mposituin ' And tins opui’on is coafiimtd from m my 
St iriliuET Gets which cannot Iw nc mcaied to the supposition that oxyg,.n is the sole 
< *■ 1 vi D pm c'(ial apt nt of di< onifostiion 'I h is n ilk, w hich has been merely scalded, 
wilt kt t p much liiniftr trom thi db ct of th s process, caren though freely exposed t<\ 

0 )iiip(isl\ impreirnaud with, oxy^Ki gas Now the nuthod of Appert, as iru- 

1 <• td h) (iiiuliU is to teiidii t*u a bimKU of the meat or the vigetahle tusolubie, 
d tilt r» f rw sc m ely it at a> , ^uset p ihk of the action nf stmocphtric oxygen By 

t Is III ki sil u ui I s.t lusioii > f a t ti ni the tin cases is nmlered unnecessary, for 
til 11 it a smalt ipia itity of ur icmun in the case it Wiii exert no more influence 
1 an h ppnis to ,i p ice of (oaguhted ilhinicn, or haid bo led white of egg, which, 
4is Is wiU kmiwii niav he txposed to t e ai lor years without sensible alteration, 
thoujh 111 Its uticoa.;i laud sta»e it lumndiitely putrefies K, thei efore, we were 
•I bind in a few woi.ls, to express the cssiutial char ctetisiics of Gambles precess, 
it wiHild not bi h\ lef' rntig to th> cxch'S <iu of air, but to the taoiough coagul it on 
4ii the alGimen, tint we shoahl look tor a satisfactory d<sciiption In this pr>ce«s 
ilii im It ntoie or Us» lookid, is p’acul with a (]uaolity ot gnss. in a tii vess , 
tdpiUt Ilf Ikiii): hcniutiijlly siaUo with soUUr, it is tlun beaud, lot some tii i m 
^ ba'lLi f niiirnti of liii o, and tl c ,]i« rtuii niatly siddered up After this it is i^ain 
» xjxisTd to till aitmn of ihi heaUil hath f ir a pmod, whitli sarus with the s zt ami 
71 iturc ui iV t( iiti Ills of the stss Js ami to prove that this Uin.i operation is rtaiJy 
the most iniporunt ol tiK whule, it so oi' lines li.ipi>inb that tasis wiiich ha\e be,rau 
to dtcjinpibi «r.. opuiid, nsohlend ami again submitted to tl.‘ miriiU' of lime 
I ath^wiTii the most ]H.rUet siiei iss as ncirds ihe uUim lU Usult fhire i», howenr, 
no fitth diffitulty is eSectiflif the thoi4>»..b coairuiatiou of albumen by licat when the 
ipiantiti I A albti'iu i is sin ill in propurii >ii to the water piiseiit A long continued 
I I'l r I'ht r li .'i U'lnperatnri u> tlun me led , more cspecialh ti simgir oi lactic acid 
ill |ii t s( It* m till fi'tid, as these ti i.d to n tain the 'ilbnmen m solntiou a luch m ist 
t II 1*1 ire de]H‘Od upon puetiiiil evp iience , Jud it is not I’oprababU that a heat in 
till bath littt little higher iloiii that ot lioiling wntet, w onld atlmd more uniform usuUs, 
ih in would In obtained with a boding satmated solution ot munitc of lime 

Mthoivh by no means fiee' finiii oeeasiunal failure b aud certainly requiring na- 
pioveiiuiit, the system of Oauible has in practice wotked well, and proMMons base 
1 en kipt m this w,iy, for a period ot n ore than twenty 'Sii yeais, withoit ‘I c 
alightist alu ration in fheir paiticuhr quahttes, and so well is thi< fact know i and 
, ii,ipi<( Atid by British naeal officers in genet al, that few yissets now leave our ^loiU 
w iiliont It least a propel supply for cabin use It was louiid by S r John Boss th it 
a numb« r of tboMf cases ol these prestryed proeiaious left lot many years o on Fiiiy 
Beach, aud ex|H>syd to excessive variations of teiupemtiire, were, neyerthcless, perleeily 
sound and wholesome os food when opined 
Mr Goldner, some few years ago, adiqdcd the idea origiually concei.ed bt Sir 
Hviiphry Hat y, of enclosing cooked pwyisiona in a complete yacnuin Tor this 
piii)X}sctbe ptueismus, slightly cooked on the surface, were cncloised to canuters, 
similar to those of GamUe, but strongei, and proTidi?d with a small opening in the 
MVir Al ihn moment a slight condensation was effected by the application of a 
cold and damp rug or sponge, and simultaneously with this the sniUl opening wa^t 
soldered up In theory, notliing conid seem belter adapted to insure success , but, 
tri>m the jail Imnnuttary diselosurcs, Jt is evident that the practical worki^ of the 
nil, ution afl'itUs anything but a Svitisfactury icsult Nor is there much diffisuH/ tu 
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oeoeti^g botr tbtf mar atisa, u in tbe 6Kt {daee the q>f4io«ttoQ of a nddea heal 
to Meoeondoetiiiig nateraa, b ahaort ecrtalB to give nee to that peoaUar eondltjon 
ly which the xnicriot of tha meat will be aa tbarahahly proteetel fiom the eflret of 
Imt ae if no beat wei« araUed. fittioe, even tbaa|^ etaam in abnndanee nuy imoe 
fttm the small opmag to toe eoecr, this la no tnat that toe meat in the centre of 
the Tenel is even warmed i and auU lees docs ft waimnt the sQ|^ttion toat the 
soloble albumen la thoimighlT coaimlated , and witooat whioh, as we have suted, 
preeerratioD u scaroely parniUc. But, in additran to this, toe applieatioa of a damp 
rag, in the wif deeemied. m, of all others, toat ly whieh a portion of air is most 
likeljr to be dmwn into the eeud at the 'vet? moment when itstotal expulsion is taken 
for gianted , and hoto theae oiroomatances are more liable to happen with large than 
with small caiqgters. 

Tferfmoocfs iVor<wi.»T}to procem, inTenled by ProlbSBor Redwood, eonsuts m 
tbe irnmersioB of ftesh meat in melted paraffine, at a temperature of S40^ Fahr. 
O I rentigrade), for a snSeient ttme to effect a eoocentracKm of tha )Mioes of tba 
meat and the complete expulsion of air, after which the mrat, in its condensed state, 
ia eoTcred with an cxterw coating of paraffine, by which is excluded and de> 
eompoeition prerented. 

The concentration of the jmccs may thus be esrried to any required extent If 
Uie meat is to be hem in bot climates its weight should be reduced by erapotniion to 
abont cme-hatf in vuich state it will contain all tbc nutriment of twKu its weiglil of 
fresb meat, tbe portion dnTsn off hy eTaporaiion consisting only of water Thus 
prepared it will be fiiUy coohed (by the hm ajqihcd in the process), and it may be 
eaten withont farther preparation, bat it will also be applicable ttjr toe preimratinn 
of a Taiieiy of made dishes, including stews, bashes, soaps, graries. etc. For cold 
cl mates a less amonnt of beating and concentration will suffice, so tbat the meat 
may retain its ongmal Juicy condition, ami, when further cooked, |»csetit the 
appemnnee, wd posxem all the ebametors, of ftvsh unprescrrcd meat. 

Tbe paraffine used hi tbe proceu is a perfectly inaocuons substance , it ts entirely 
free ftnm taste and smell, and is not sahjeci to change from keeping It may be 
• mnoeed Ihmi (be sor&ee of the meat by putting toe iatter into a tm>sc} eontaiutng 
boiling water, when the paraffine as it mclu will nse to the sorfact' of the water, nod 
may to taken off in a solid cake when cold, while, at the ssme time, the meet will 
tonane soAeaed and prrpsivd far cooking m any suitable na> 

4moogthe adeantagus of toe procem may be mentioned its great simplicitv, toe 
facility with nfaicb it can to peiftomed by uutoilled worLmnn a^'d iw incziiemiiT# 
character, as the same paraffine can be used for an indefinite nutoKr ot ttmei.. itod tbe 
quantify reqmred for coating the meat is very nnalL ^ ben the mi at is concentrated, 
aa described for bot climatea, it is rendtred very portable, and no siccut care Is 
reqoired in picking (t 

Samples of meat prcKTrcd hr this process hate Inn tested by the nuthod adopted 
by Hexov. Gillon and Co., of Leith, the well-known Preserred Pro^ is on Mcrcbants, 
with perfectly satisfoeiory resniu. Messrs. Gillon hare found from long i xperH'nie 
tbat & tbe meat can be kept in a bot room at a tcmpcTature of about HiO’ Fnbr . fur 
debt or ten days with mt change, it will keep for lengUn-ned pi'nnds in any climate, 
and they are accovtunied to subiait tbcir preserved proruaons to this method of 
tolling before sending them ooL 

SICt) kI,S. A piece of metal, nanally of gold, silver, or hronxe, Impreased aa 
ciKOS arc, but not int«-nd(<d to serve the same purposes as coins They are ma% to 
oeicbrate some gnat cr#D» m tbe hint^y of a or to perpetuaic tbe memory of 

loine one who has m simic way rendered himself illustrious, or they may be for the 
purpose of giving dts'tnctiun to men The aneicnts, who produced many excellent 
examples of the medalist's artistic skill, strut k ttoir medals with a hajumpri the 
modenis now use ttie coinage press. U|>on the medals produced tn modem times the * 
highest ait has been beKtowi< and some of them are vny heantiful The late 
Mr Wyon, of tbe Rt^al Mint, produced dunttg bis liftstime many medals, which 
may to* regarded as soperior examples of toe medalist’s art MaDAtara are amall 
midala, often used m Cathcdic eonntries, impresaed with figures ef toe aalnta 
SI uiAiAiona were a larger kind of medals, ststick as gifts by toe Roman emperors. • 
Tbc prooesa of prmrbig a medal » as follows 

A medal die u first formed v-rStosl of an otdfom texture and kmd being selected, 

U is forged, softened hr auui^g, and the foce end cheek for toe collar turned. 
The desigo approved (ff, toe dto^inker proceeds to eat away those psrfa of ftls 
gmtaa depth by means of smtU chisels the more minute details are taken out 
by gravers, obifcUdged, and gouged steid tooU fitted mto wmod bairiles very 
toon, and to fit toe palm of toe fasod. As the wwfc proceeds, woofs are taken 
f« wiKt whea defoetive inform, toe cnuuig is eorrectod, when defiimt m rebel; itgi 
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tank deeper It ttUI of eonree l»e borne in mud that, irhat a ill be relies o id the itind jl, 

I infulto in the die The msenptton js lotrodnoed by meane of amallktter punches. 
Then followe the hardeiimg of the die, a itage of the busioe^a the most entieal, as a 
defect in the steel wiU at once be made apparent thereby, and the labour of months 
rcodifred nseleas in a few minutes If die die endures this, it has only another test, 
Tia , the making of a “hub,” tir eopyof the die in steel, and used for the correction 
of the duplicate copies of the die The danger in this case arues fhnn the irant of 
unifermity of hardnua If irrcgalar, one portion of the die rnusA, suffer, and become 
xalueicM. * 

Medal making or stamping is thus earned on ^The press consists of a large and 
close thn adtd strew, to the top of nlitcb a large wheel is attached borizontall} The 
bed of the petsa is fiittd wiili strews to sttmx the dit in I’s place , when this iirdone 
the collar which gives the thitkness of the mtda] la fitted on, the dio formir g ilte 
res trse of the nitdal is attaclu d to the screw , a blank ^a piece of metal cut out to 
form the nitdal) is then introduced Slotion is iniparttd to the whwl, which op •nte^ 
on the screw , a blow is giten, and if the impnstion is soft and shallow, a nudal is 
prodiictd , hut if dttp, repiated blows ire givtn to bnng the imprtasion up >^hen 
brnnzt or siher is the niiterial m which the mtdal is to be product d. as many as 2ii 
or (Mn 30 blows are necesaary The mtdal is then taken out of the press, the edge 
tiimtd and the opt ration is complete 

Ih collar die, is mi ant that poition which gives the thickness to the medal or com 
to he struck All medal dies arc of tbrt a parts viz , the reterse, observe, md coll ir 
'lit sm ilUr class of dus arc cut in etc 1 1 entirely , the larger kinds lor brass foui drv 
and Ktht r purposes are ‘ I iid ” or covered with steel on a foundation of iron Wht n 
in UntsUnns occur, the die « what i» called “fullered ” < r hollowed, and the steel 
follows the ssmt in a paiallcl thickness See 3IiTr, Minting 

MI PKSi II Al M (Gctni , sea froth, £ng , £rame dt Jfrr, Jfaipteste cor^aatdi! 
s lu litre Ir) IS a while mineral, of a somewhat e8rth> appLarance, always soft, but 
t,ry to the touch, and adhering to the tongue Specific gravity, 0 8 to 10, when 
moist, nearly 3 0 , affurds water by calcination, fusis with difficulty before the 
1 Inwpipe into a white inamcl , and is acted upon b> acids. It coasists, when pure, 
(> Mill t C0 9 , magmsio, 36 1 water, 13 0 An analysis by Uertbu r gives, silica 50, 
iiwicrnisia 35, wild 35 It oemrs in veins or kidney iihapcd nodules, amting locks 
(t sirptntmc, eb cfly at Kiltbcli km \s]a Minor, also m the island of Negiopout, 
J xkilii vhir ID Auatolia, Brusoa at the foot of Mount Olympus, at Bald!'>ECTo in 
Tiedn^it. Ac 

Win n first dug up, it is soft anl Iithcrs like soap , on which account, and from 
its alisoibiBg grease, it is used by the lartars in washing the r linen The wel>' 
kiown Tiirkev tobacco pipes are carved fiom it 'Ihe bowU of the yipt’ when 
iiiipurted into Lerruny, are prepared for sih by soaking them first m tallow, then m 
w ixgead finillv by (M>lishing them with shave gross 

MELAMJXE 011*hi* An alkali product d from mplom under tht infiaeoco of 
ho ling potash It is isomeric with cyanamide, fiom which it may be produced by the 
action of heat — O O \V 

MELLnik (Fng and Fr , Hant s&iit Germ) Sec Honetstonib. 

MELLITIC ACID, wlieh is a^soLlated -nith alumina lu th' preceding mineral 
civvtalbses 10 sm ill to*c>urlc*>s needles, is witiicmt smell, of a strongly acid taste, pei 
It iiicnt ID the air, soluble in w iter and alcohol as also m boiling hot conctntralwl 
Mtipiiunc acid, but is dteoniiioscd by hot nunc acid, and consists nl 50 31 carbon, and 
4 ) 79 ovvgen It ts carbonised at a red heat, without the prodacuou of any mflam- 
n able (til 

MClXONE (Syn Mbiliut) is a now compound of carbon and azote, discovered 
liv M Liebig, by heating bi sniphn evanide ot mercury I'he medune remains at th> 
Li ittoin of the retort under toe foim of a yellow powder For lI-*Uitic acid, Ac , see 

atts* “ Dictionary i f Cheunstpy.” 

MFLTINO POTSw CUl CIBLES The best omciblcs are formed feom a 
pine fiiwclay, mixed with finely giouitd cment of old crucibles and a portion ot 
bi lek had or graphite Some pounded cuke may be mixed with the plumbago 1 he 
tlxy should he prepartd in a similar way as for making pottery ware, the vessels 
alter being formed must be slowly dried and then properly bak(>d lo the kiln Cru- 
cibles fennid of a mixture of 8 parts in bulk uf Stourbridge clay and cement, S of 
^ke, and 4 of graphite, have bceit fbund to stand SO miltiugs iff 76 pounds of iron 
each, in the Royal Berlin Poaodry Such (rucibles resisted the greatest poesihle 
hfit tint coold be produced, in whiih even wrought iron was melt^ equal to 150*^ 
or IS 5^ Wedgewood, and boie sudden cooling without cracking Another compo- 
stlioQ for brass-founding crucibles » the foliowing ^ btonrondge elayj j 
Kmed clay cement, | coke powder, ^ pipe clgy. ^epa^mass mtatkeocaft- 
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pr>Me<te wmddM. ne HeMin crariUet ftooi Otwl Almmide snA fipterede are 
mfle ftm » Are>da^Uehi tmUMim « &tlle iraa, bat no Inoo i h to inoOTporntod 
-witb •ilieieoB Mod. doq|^ u OMOpraiwi to aoKwld, dned and itnmgly kito«d« 

Tlw)- oiaiid oduM tad kadea flooiw to dori m iu tte i^roltotti ytrj 'welli sm mber 
poroufon Meoant of the ooaneBeM of the wnd, but ere tbenby tew apt to oreeh 
fboBi eiiddnn heednf or oooling. They tneH eiider the liieing point of bir iron 
Beautojr m Pane bee iM^ moeccded n waking a «riereble tontabon of the Heesun 
croriUea with a wend near Namnr to the ArdenDee. 

Bertbier baapoUtohedtiia fbUowingelaboiiiate ualyaH of aeTeral ktoda of eraeiUea 



OMliW. 

BMfer 

Pnaifak &>* 
CMl SMt4. 

Bllnuir 

fbr 

Cut SlMt 

GiMu roll 
uXeiBoaik 

IhtMiriMi 

GIshPoU 

H 

Sliea • > 

?0*9 

«4'6 

M7 

65*3 

674 


68-0 

Alumina - 
Oxide of 

S4< 

334 

20-7 

SSO 

33-0 

S9'0 

28*0 

ITQIB . - 

5*6 

fO 

4*0 

7-* 

0*8 

as 

SO 

Magnesia - 

trace 

. - 

- - 

trace 

trace 


trace 

Waier - • 

« 

• • 

• • 

103* 

■ • 

i 


1-0 


Woniir rtatei die eoapo^tion of the euid and clay to the HMsian cnicibtoi 
aa fotlora 

CSbqri tdiea 10 1 « atomina 65 4 , oatidei of iron and maganew 1 S , tune 0 5 » water S3 
SamJt « W4»‘ » ri, ^ „ 1*5 j „ 0^ 

The eompoaition of aonie ot the beet vanetiee of ftre'CbiT. aa deduced ftom the 
analyere of Bertfawr aod Salvetat, u given to the fiOIowiiig table*— 


t CrfM Aluerod* 

; IfestUa OntdOfe Ctw 

DtM U tttP 

BemOuf* 
DMwniMat 
‘if Ardrwm 

B(M*r 1141 new 
ntourtirMlee 

SchlemiiTr, 

new 

Pmub 

1 Brrthwr | SalTtui 

Bertlurf 

Bprthicr 1 SrWeiat 

fiatveut 

1 llyrrooitstnc wa- { 

ter • - - - - 

1 Comtooed water - | i’i'i 
Siltea- < - 46*5 

Alamiaa - - 1 84*9 

Oxide of iroa > j 30 
Jtome- . ' - ' 

Mngmwii . -J - * J 

AlUties « . I 

0*43 
14-00 
47 50 
3437 
1*24 
£>-» 
100 
trace 

19*0 

59 0 
S70 

90 1 

10*3 

63 7 

SO 7 

4D 

1734 
45 S5 
28 77 

7 72 
D47 , 

tyio 

16 50 

45 79 
SS’lO 

6 55 
900 


Quoted /ivm A'acipp'e TVrAaofujfp 


Mr C Cowper haaanalyied the days need at Binnlogbam for ^w pota. Hu tc- 
anitih were a« fdlowa » 


Jk 


Saiea, * - • 

Atnoiim • . . 

Oaidaofiroa - 

Cirbonaie of Jtoaa 

Da. wagMMa 

Water « - » 

Intlicdrf ttue 

In OMnrdtAwr itatn. 

Bmi StoarlMrUf* 
Pot Cto; 

70 6 

95*9 

30 

1 5 
trace 

cu* e«M 
lionmwtti 

||||gQg77||w 

Ctar^Aou 

llmitdmich. 

H 

638 

ss-a 

1*8 

1 8 
trace 

10 8 

75 3 

16 8 

1*0 

09 

6*0 

Total 

lOOi) 

100*0 

100*0 

■S3H 
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Blad^ltad eraeiUM tre made of two parts of graphite and one of Sre^y, mixed 
xith water into a paste, pressed m moulds, and well dried , bnt not baked bard m 
(he kiln Th^ bear a higher heat than the Heasian emcibles, as well as anddea 
changes of temperature , hare a smooth aorface, and are therafore preferred by the 
neltcrs of gold and silver TbU compound forma excellent small or portable fomaces. 

The crucibles from Passaa or Ipser are made from one part plastic clay from 
Sehildorf, and from two to three parts of an impure grapbit^ which according to 
Berthier’s analyau consists of— 


Carbon 

84 

hilica 

41 

Altimma 

13 

Oxide of iron 

8 

Magnesia, water 

S 

100 


Mr Anstey desenbes bis patent process for making crucibles as follows. Take 
two pom rif fine ground law Stourbridge clay, and one part of the hardtst gas cok^ 
previously pulverised, and sifted through a sieve of oueHighlh of an mch mesh (if 
the coke is nuuud too fine, the pots ate very apt to crack) Mix the ingredients 
together with the proper quantity of water, aud tread the mass well The pot » 
mnuhled by hand upon a wooden block supported dh a spindle which turns in a 
hule in the bLiich , there » a gauge to ngiilate ihe thickness of the melting pot, and 
a cap of linen nr cotton placed w et upon the core before the clay is applied, to pi event 
the clay from sticking paniaily to (he core, in the taking off, the cap adheres to the 
liot only while wet, aud may be nmovtd without trouble or ha/ard when dry He 
ini]ilo\sa wooden bat to assist m moulding the pot, whin moulded, it is carefully 
dried at a gentle heat A pot dried a aboti^ when wanted for use, is fiist warmtcl 
by the fire side, and is then laid in the furnace with the mouth downwards (the 
r^ cokis lieiug previously damped with cold ones m order to lessen the heat) , more 
<oke IS then *hrown m till the pot is covered, and it is now brought gradually to a 
led hiat 'fhe pot >8 next turned aud fixed in a proper position in the iuruace, with- 
ou' bemg allow^ to cool, and is then charged with cold iron, so that the mttal. when 
melted, shall have its «urfact a littk below the mouth of the pot The iron is meltid 
in about an hour and a half, and no flux or addition of any kmd is made use of 
'a pq^will last for fourteen or even eighteen suicessne meltings, provided it is not 
allowed to cool lu the int^rv alb , but if it cool, it will probably crack These pots 
It u Mid can bear n greater heat than others without softeniog, and will, couscqnently, 
deliver the metal in a more fluid slate than the best birmingham pots will 
Bcrtbier ha» examined the crucibles of different districts, his results are as follows . 
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The Cornuh enicible has been long known, and valued foi all assaying purposes 
They are prepared m large quantities for the ordinary assays made m the county 
ind are exported m consideiahle numbers. The base of these crueihles t» the Poole 
uid Stourbridge clay, whuh is mixed with a certain proportion of sand obtained 
romSt Agnes, and ground pots. 

fir Ptroy haa fkvoored us widi hia analysis of the Cornuh crucible — 


Silioa . 

« * 


- rS29 

Alumina 

.. 


- SS32 

Peroxide of iron 



- 107 

Lime 

• « 


. 0S8 

M^mia 

* 


> trace 

Potash - 

- 


- lU 


^ HEN ACHANITE. An me of ftfoxiuM, found m ffie bed of a nvobt wbidb flows 
ttto the valley Menaoati, in Cornwall 
voL m. F 


< rucibles from Gras Almerode - 
„ Pans 

n hat eigri ics ( Beaufoy ’s) 

„ English (for sleil) 

, St Etienne (for steel) 

Glass Pots from Nemours 
„ Bohemia 


Uiuuims [ 
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MERCURT or i^UICKSILVER. Thu metal u dutingouhed hy Ita fludi^ at 
common tempcratom. ita deiui^»I8 6i Iti biItci hloe laatret aad its extreme 
mobditj A cold of 39^ helo?r gem of Fhhreahwt, or —40*^ cost, u required ftir its 
ctHigelatioT), in which state its density u increased in the proportion of 10 to 9, or it 
becomes of spec grav 15-0^ At a temperature of 662“ F it boils and distils off m 
80 elastic rapoor of spec, gray 6-976^ which being condensed b/ cold JhrmB jpnnded 
merooiy 

Merenrr combines witb great readiness with certain metals, as gold, nlTer, nnc, 
tin, and tmmntfa, forming, m certain proportions, dmd solntiona ot these metals. 
Such mercnruJ ^loys axe called onuif^ams This property u extensnely employed 
in many arts , as m extracting gold and silrer from t^ir ores , in gilding, platmg, 
making looking glaases, Ac (See Auauam ) Humboldt estunatea at 16,000 
quintalt, of 100 lbs eai^, tbe quantity of mercury annually employed at hia visit 
to America, in the treatment ctf the mines of New Spam, three^fburtha of which 
oame f^m European mines 

The mercurial ores may be divided into four species — 

1. iVutn.e gutcAetker—It oocnrs m most of the mines of the oiher merenrial ores, 
m the form of small drops attached to the rocks, or lodged in ih« crevices of other 
ores 

2 Arffeatal maemy or natire amalgam —It has a siher-white colour, and is 
more or less soft, according torthe proportum which the meronry bears to tbe silver 
Its density u sometimes so high as 14 A moderate heat dissipates the merenry, and 
leal es the silver Klaproth states its constituents at silver 3 B, and merenry 64, m 1 00 , 
but Cordier makes them to be, 27| silver, and 72^ mercury It occurs crystallised 
in a inriety of forms It has been found in tbe temtoiy of Deux- Fonts, at Rorenan 
and Niderstana, in Hungary, in a canton of Tyrol, at Sahiberg m Sweden, at Kolyran 
in Siberia, and at Al'emont in Haapbiny , m small quantity at Almaden in Spam, and 
at Idna in Carniold In the nch stiver mines of Arqneros, near Coqmmbo, this 
mineral ocenrs, liavmg the composition, ailver 86 49, mercury 1131 This is the 
oj^werift! of 7Aimei//io. By tbe chemical union of the mercury with the silver, tbe 
amalgam, which should by calculation have a spec grav of only 12 3, acquirea that 
of 14 11, according to M. Cordier 

*1 Sulpkitle of meiruiy, commonly called Cmnabar, is a red mineral of 'lanous 
shades , burning at tbe blowpipe with a blue flame, volaiihsing entirely with the smell 
of barnm'; sulphur, and giviug a qoicksilver coating to a plate of copper held in thes 
fumes. El cn tbe pow der of emnd^r rubbed on copper whitens it. Its denaityfrants 
from 6 3 to 10 2 It becomes negaiivch electncdl bv friction Analy sed by KIdprolh, 
It was found to consist of mercury 84 5, sulphur 14*75 Its composition, viewed as a 
bibalphurci of mercuiy, lu, mertury 86 2, sulphur 13 8 Its chief localities are Idria, 
in Carniola, and Almaden, m Spam It is found also m fine crystals m the coal for- 
nidtion at Wolfstein, in Rhenish Bavaria in Saxony, in the Kara, m Carnfthia, 
Styna, Bohemia, Hungary and Toscany m the Uial and Altai , in China and Japan, 
and in great abundance in Califorina, Alcxieo, and Peru 

A bttummotu svlphtde of mercury appears to be the base of the great exploration of 
Idna , it IB of a dark livi.T-red hue, and of a slaty texture, with straight ut twisted 
plates. It exists in large mosses in the bitominous schists of Idna. M Beorard 
mentions aho the locility of hlunstcr Appel, m tbe duchy of Deux-Ponts, where the 
ore includes impressiona of iiBhcs cnnouhly spotted with cinnAhar _ 

The compact variety of the Idna ore seems vczjooniplex in oompositioo, according 
to the following analysis of Klaproth —Mercury, 81 8 , sulphur, 13 76, carbon, 2 3, 
s.bca, 0 66, alumina, 0 53, oxide of iron, 0 20, copper, 0*02, water, 0 7S, in 100 
parts Bearard meotions another variety from the Palatinate, w bzch yieldi^ large 

quantity of bitumen bv distillation , and it was pi esent in all tbe specimens of these 
ores andlysed by Dr Ure for the Gi rman Mines Company At Idria and Almaden 
the sulphides are extremely rjidi m meronry 
4 Chioride of memry, or the Mvriated ntercaiy, oommonly called Horn mercury 
This minera], which is very rare, ocean in very amall cmtals of a pearl-grey or 
greenish-grey colonr, or in small nipples which stud, like crystals, the cavities, 
hssures, or gcodea among the ferruginous gangues of the other ores of mercury • It 
IS bnttle, and entirely v^tile at the blowpipe, cbarjcters which dia tm gmsh it from 
horn iilvei 

The geological position of the mercnriol ores m all parts of the world iB in the stiA 
which commence the seriea of secondary fonnations. Sometimes they are found In the 
sandrtoM above the coal, as at Menildot, in tbe old duchy of Detzx-Poats, st 
Darasno in Moxico, at Cnen^a in New Granada, at Cerroa de Oausan and Upar m 
Pera, u the rahordinate porphynet, as at Deux-Ponts, San Jnan de la Chioa, in Pera, 
uid ftt CcTfo-uoi- near the tovu of Sdo Felijpe i tbejr occur ri fA imoiEy tbe ftrifc 
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below or eabordioate to tbe celcareoiu fomation, celled zechgtant in Qennany, cr 
among ^e aeoompanymg bitammoos eebiBte, ae at Ldb-ia m Carniola; and, lastly, thev 
fbnn masses in the scchateui itself The German “ Zechsteia ** or ** hliDe Stone,'* is 
the equiralest of the Penman limestone of England. (See Pbsioaw ) Thus, it appears 
that the menjunal deposits are confined within rery narrow geological limits, betveen 
the caloareoas beds of aechstetn, and the red swdstone They occur at times in 
carbonaceoas nodules; derived firom the decompoaiticsi of mo'-ses of >ariona kinds, 
and the whole mercnnal deposit is occasionally covered with beds of lignite, as at 
Burasno. 

They are even sometunes accompanied with the remains of organic bodies such as 
casts of fishes, fossil shells, silioified wood, and true coal The last fact has been 
observed at Fotsberg; in the works of l>rey<Koenigvziig, by M Brongniait. These 
sandstones, bituminons schists, and indurated cla>s, contain mercury both in the state 
(xTsalpharet and m the native farm They are more or less penetrated with tiie ore, 
forming sometimes nomeroua beds of very great thickness. Mercury is, generally 
speaking, a metal sparingly distributed in nature, and its mines are fbw 

Tbe great exploitations Idria m Fnuli, in the count} of Goritx, were diseovert-d 
in 1497, and the principal ore mined there is the bttmiunous aolphnret The \iark- 
ings of this mine have been poshed to the depth of 380 yards The product in quick- 
ailver might easily amount annually to 6000 metrical quintals « 800 tons British , but, 
jQ order to uphold the price of tbe metal, tbe Austrian government has restrictM the 
pioductioa to 150 tons The memorable fire of isdls was moat disastrous to thesu 
mmeb. It was extinguished onl} by drowning all the nnderground workinga The 
sublimed mercury lu this catastrophe occasion^ diseases and nervous tremblings to 
more than 900 persons m the neighbourhood 

Plmy has recoidedtwo mteresung facta. Ist, that tbe Greeks imported red cinnabar 
from Almaden 700 yean before tbe Ohristian era, and 2ud, that Borne, m his time, 
annually received 700,000 pounds from tbe same rninefc Smee 1827, they have pro- 
dneed 22,000 ewts. of mercury every }ear, with a corps of 700 mineis and 200 
emeltm , and, mdetd, tbe veins are so extremely neb, that thongh they have been 
worked pretty constantly durmg so man} centuries, the mines have hardly reached 
the deptZL of 330 yards, or bomevung liss than lOOO fett The lode actually andir 
exploration is from 14 to 16 yards thick, and it becomes thicker still at the cio«siDg 
of the veins 'Jbe totality of the ore u extracted It }ields in their smelting works 
only 10 per cent, upnn an average, but there is no doubt, from tbe analysis of the 
' ores, Jhat nearly one half of the quicksilver is lost, and dispersed in the air, to the great 
jpjun of the woikmcn’s health, m consequence of the h irbarous apparatus of aludiJs 
employed m its suhlimation , an apparatus which has remained without any maUnal 
change for the better since the days of the Moorish dommion in Spam. M Le Play, 
the eminent Ingintnr des MineSj who published, m a volume of the Annales des 
Mines, his lUniratre to Almaden, says, that the mercuiial contents of the oies aie 
notablment plus iltUes than the product. 

These veins extend all tbe way from the town of Chillon to Almadenejos Upon 
the borders of the streamlet Bal^ Azogues, a black slate ib a’so mined which is abuU’ 
dantly impregnated with metallic mercury The oies are treated in Id double iur* 
naces “Ee mercure,” says M Le FUy, ' a snr la saotc des onvners la ulus fhmslu 
influence, etl’on ne peut se detendre d un sentiment pcnible en toyant I’empressemei t 
avec lequel des jeuncs gens, plems de force ct de sante, se disputant la fiavenr d’aller 
chircher dans leg mines, des maladies cnielles, et souvent une mort^maturce La 
population des mmeun d’Almadin mentent le plus baut interdt ” These victims oi a 
deplorable mismanagemeiit are described as bemg a laborious, simple-minded, vutuons 
race of beincs, who are thus condemned to breathe an atmosphere impregnated for 
nod near wim the fumes of a volatile poiaon, w hich. the lessonb of science might readily 
repress, with the effect dl not only protectmg thd health oi the population, hat iS 
vastly m^^meuting Uie revenaes qf tbe state 

These celebrated mines, near towhudi he those of Za« CuAas and of JlmaitufjOt 
after having been the property of tbe leligioua knights of Chratmna, who bad assisted 
in expelling the Moors, were fhnned off to the celebrated merehante of 

Aggsbonrg , and afterwards explored on account of the govemment, from the date 
of 1645 till tbe piesent time Their produce was, till very lately, entirely appro- 
priated to the treatment of the godd and silver ores of the new world 

The mines of the PahHmate, sitnatid on the left hank of the Bhine, thongh they 
flb not approach in richness and importance to those of Idna and Ahnaden, merit, 
howevn; all the attention of the government that fiirms them oat. 'Fhey are nu- 
merous, and taned m geological position Those of Brey-Koemgazog, at Potzheig 
near Kusael, deserve particnlar notice The wot kings have reach^ a depth m 
giore Aan 2S0 yards, the ore being a sandstone ttnmgly uupr^jiiated wim sul- 
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lAiiRtof mensMT. The produce of these muiei is roUmatedat about SO tooa per 

are alao in Hongarr, Bohemia, and several other parts of Gemany 
meoDsiderafale exploitations of iaercury»the total produce of vrhich is valued at about 

30 or 40 toMiB on an average of several yean. ^ 

The mmes of GuancaveUea, in Ptiu, are the more mtereating, aa their p^ncte are 
directly employed m treating the orea of gold and adver -which abotmd in that portiM 
of Amenoa These quicksilver mines, explored since 1 >70, produc^ up to 1800, 
53,700 tons of that m^al , but the aetoal produce of the explorations of these rounlrits 
was, according to Heims, about the beginning of this century, fhan 170 to 180 tons 


pcT AvullJII - , „ , 

In 1782 rcfloune iraa hBd by the South Ameneaa miners to the mercuiy extractea 
in the province of Yun nan, in China. 

The cinovhar ore annually produced in Idria yields, when very ncn, 50 per cent 
of this metal Ihis ore » a aulpbide of merenrv, and gives up the latter by 
sablimation With the quicksilver minea of Idna is connected a manufactory of ver^ 
mihoo, which produced, in the yeai 1847, 981 cwt of that pigment The rutdue 
of the quickaiiver is uarf up to aome amall extent, about dOO cwt , far technical pur- 
poses and preparations , but the greater portion of it la sent abroad The exports of 
quicksilver amounted to aa annaal average of 2341 cwt, and of prepardtions derived 
from It, snch as corrosive subl^piate, calomel, &c , to 41 cwt By the consumption of 
quicksilver, for the manudictnre of vermihon and for otb(.r technical purport s, the 
value of the annnat produoo of thL raw matenal is greatly increased The mines bav e 
been wotked for upwards of three cental tea and a half 

The metallurgic trcataient of the quickaiiver ores is tolerably simple In ffenerat, 
when the solphnret of mereurt, the mo^t common ere, has been puLvenaed and i>ome> 
times wasutfd it is introdnoed^nto retorts of cast iron sheet iron, or even stooev in, 
m mixture w th an equal u eight of quicklime 1 hese retorts are arranged m t arious 


WITS 

l^or to the 1 7th centurr, the method called pef desen^ma wia the onlv one in use 
for dist llmg mercury , and it was (ifi.cted by means of t-no eirthen puts adjusted 
over each other The opper pot filled with ore, aod closed at the top, was covLted 
overw t*i barmog fuel, and thi. mercurial vapours exptlled by the heat, passed dovtn 
through «ma11 lioles m ih» bottom of the pot, to be condensed in another vtsHl pheed 
below Hot ever convenient this appaiitus might be on account of thefachtv o( 
traosportii g It, wherever the ore was found its intfi-ciencv and the losses itt-oiri- 
siontdwtre eventaiUv recog'-iscd. lit nee before 163o, some -imelting works of 
the Palatinate had g ven np the method per deK«n«m, which was however still 
retamed in Idna, and they substituted fur it the furoacea cdted gatienei At fiivt 
eat then wire rvtorts were employed ii thtse turnaces , but they were soon sum t did 
by non retorts In the Palatinate this mode of operating iv still in use At Idna, 
in the year 1750, a great diatdUiory appualuswas istaUisbed Jhr the inramint 
of the mercunal o'-ls, in imitation of those which previonsl> existed at ^Imvden, 
in ^pam, and called aiudel furnacei But, aioce 1794, these aludels have bitn 
suppressed, and new distillatory anparatua have been constructed at Idna, remark- 
able only for their magnitude , exceeding, in thia reapect, every other metallurgic 
erection 


There exist, therefore, three kinds of apparatus for the distillation of mercuiy 1 the 
fhrnace called a gallerg , 2, the furnace with alttdeb , and 3, the iarge apparatA of 
Idria. We shall describe each ot these bnefly, in succession 

1 Furnace called GaHtryo/^e Palat/naie — The construction of this furnace i 9 
disposed so as to contain four ranges a o', 6 6', of large retorta, styled cocurbit& of cast 
iron, in which the oie of mercary is subjectM to distillation This arrang^ent la • 
shown ia fig 1168, which preaenta a vertical section in the line a i of the ground 
fi\Aa,fig 1169 In the ground plan, the roof e «, of the furnace (fig 1168) la sup- 
posed to be hiked off, m order to show the disposition of the four ranges of cucurbits 
upon the grate U69, 1170, which receives the pit-coal employed as fiiel 

Under thia grate extends an ash pit d,fig 1170, which exhibits an elevation of. 
^ furnace, points out this ash pit, as well as one of the two door* c, by which«ho 
fuel IS t Wn apm the grate c/ Opemnga e e 1 1 68) are left over the top arch 
whereby the dranght of air may receive a suitable direction The 
l^ate of the fire-place extends over the whole length of the furnaoe, yfo 1169, from 
the door c to the door /, situated at the opposite extremity The foniaoe called 
gallwg includes commonly 30 cucurbits, and m some establishments even 52 Into 
lutroduMd from 56 to 70 pounds of ore, and 15 to 18 pounds of qucklime, 
a j^ore which fills nu more than two-thirds of the cucurbit, to the neck a 
Stoneware receiver is adapted, containing water to ha«t its height The fire, at ft At 
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moderate, i« eventually pushed, till the cncurhits are red hot. Hie operatioQ being 
totwlude^ the cooteata of the receiven are poured out mto a -wooden bowl placed 
upon a plank aho^e a bucket , the qaifikatlver Alls to the bottom of the bowl, and the 
water drawa over the Mack ater- 
eiify, for ao the aubetaiice that 
coats the mside of the receivers 
IS called This is considered to 
he a mixture of aulphide and 
oxide of mercni^ Hie Had 
merewp, taken out of the tub and 
dried, IS diauUed anew with ex- 
cess of lime after which the re- 
aidnnm m the retorts is forown 
away as useless 1 1 ' 

a Ahtd^ fitmaces of Aimaden. [— 

— F^gs. 1171 and U7S represent -' h, 

the great fomaces with aludels m f - - , 
use at Almaden, and aucieotly in 
Idria, for between the two esta [ jl* i ; i 

hhshments there wu in fact Lttle ii. 

difference before the year 1734 J ■ ' i 
Figs. 1171 and 1 1 74 present two * 

vertical sections, figs 1178 and 1173 are two plans of two similar furnaces, 
coigoined in one body of bnekwo k. In the four figures (he following ob. 



jeets are to be remarked , a door a, 
by which the wood is introduced into 
toe fire-place b This is perforated 
with holes for the passage of air $ the 
ash-pit c, IS seen beneath An upper 
chamber d, contains tlie mercanal 
Dies distributed open open arches, 
which form (he perforated sole of this 
chamber Immediately over these 
arches, there are piled up in a dome 
• form, large blocks of a hmestonu, very 
jioornn quickbilver ore , above these 
are laid Mocks oSs smaUer siae, then 
ores of rather inferior qualit), and 
stamped ores mixed with nchci mm- 
ends Lastly, the -whole is covered 
np l^ith soft bncks, formed of clay 
kneaded with stHich^ and with small 
pieces of sulphide of mercurj Six 
ranges of aludels or stoneware tubes 
f/, of a pear shape, luted together w itb 
cla} , are mounted m fbont of each of the 
two fbrnoces on a double slopmg ter- 
ray, having in its lonest middle line 
two gutters t, v, a little inclined to- 
wards the intermediate wall m In 



each range the alndel placed at the line f i» r, fig 1172 that is to say at the 
lowesgiomt, g, fig^ 1 171, 1174, is pierced with a hole. Thereby the mercury which 
hatl been vo^Used in d, if it be already condensed by the cooling m the senes of 
aludels /y, may pass mto the correBponding gutter, next mto the hole nt, fig 1172, 
and after that into (he wooden pipes h A', fig 1171, which conduct it across the 
masoniy of (he terrace into cirtems filled with water, see q^fig 1178, which is the 
pluQOf^ 1174 





Alls down won the tno mclinod planet which form its bottom. What may still exist 
u Taponr imnes mto «& npp« chamber iif' by a small chimney a. On oneoi the sides 
of this chamber there is a shutter whidi may be opened at pleasure from hebw upwards, 
and beneath this shutter, there is a gutter into which a notable quantity of merenry 
Qollecta. Mach of it is also found condensed m the aludelt These f<icts prove that 
this process has lacoDTenicnces, which have been tried to be remedied by the mon 
extensive bnt rather nnchenucal grand apparatus cf Idria. 

Detadtofiht ahtitiL apparatus — SS are set m each of the IS raugea, seen m figs 
1178, 1174, constituting 300 peaiv^aped stoneware TesseU, open at both ends, being 
merely thrust into one another, and luted with loam a. is the door of the fire-place , c, 
the perforated arches upon which the ore is piled m the chamber e, through the door d, 
and an orifice at top , the latter being closed during the distrllation , //are vents for 
eondnetingtbe mercnnal vapours into two chambers t, separated by a triangular body 
of masonry mn , A is ftie smoke chimney of fric fire-place , o o are the ranges of dludt.l», 
lo connection with the chamber i. which are laid slanttugly towards the gutter g, upoo 
the double inclined plane terrace, and terminate m the chamber kg , this being 
surmounted by two ehimneys t The mercury » collected m these aludeis and m tht. a 
Tia»iTia at 9 aud p,fig 1173 r u a thio stone partition set up between the two ^rm 
cipal walls of each of ^e furnaces. » is the stair of the atodel terrace, leading to 
the jfiatform which surmounts the furnace , s is a gutter for conducting away the rams 
which may foil upcm the buildings, fig 1174 
S Great apparatus gf Idrta. — B^re entering into details of tbu laboratory, it will 
not he useless to state the metallurgic clasaifiestion of the ores treated m it* 1 
The ora in luge bk»&e, fraguewtA, f» ^ven,'iihae euevwiia fnon a cnhie foot to 
tlMdoCwwwt 2 Toe cnallce ores, from, the aiKu of SI nut to that <if grama of dost 
T^ first class of large ores comprises three subdivisions, namely, a, blocks of 
. metalliferous rocks, which is the most abundant and the poorest species of ore, afford- 
ing only one per cent of mercury , b, the massive sulphide of mercury, the rich- 
est and rarest ore, yielding 80 per cent when it is picked, c, the fragments or 
spimten proceeding from the breaking and sortings and which vary u value, frxm 1 
to 40 per cent 

The secoud class of small ores comprises the fragments or shivers extracted from 

the minem the state of little pieces, affording from 10 to 12 percent , e, the kernels cd 
ore, separated on the sieve, yieldmg 32 per cent , f, the sands and paste called fpUicA, 

obtained lo the treatment of the poorest 
ores, by means of the stamps and wash- 
ing tables, 100 parts of this acblxek 
give at least 8 of quicksilver 
The general aspect of the apparatus 
u indicated by figs 117^, 1176, and 
1177 Fig 1177 represents the 4k- 
terior. Imt only one hali; which is 
enou^, as it raemhles exactly the 
these three figures the following ohjecta may be du* 
tingnished , figs 1176, 1176,0, door of the fire place , b, file friroaoe in which beech- 
wood la hurnto mixed with a little fir-wood , e, door of the ash-pit, extended beneath , 
df X space m which the oree are deposited upon the seven arches, 1 to 7, as indicated 
in figs ll73aiod 1178 , e e, Vnek Immels, which the smoke cf the fbd and the va- 
pomn of merenry pass, on the one side, into snoesssive ehambera/k * 

fg h tj kl are passages which permit the arculatum of the vapours from the furnace 
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mhed, totiw clumn ^ Ih Ftgs. 1175 and 1176 exhibit elearlj the duttnbatioD of tiiese 
opeDUigi oa eo^ aide of the aame funiaee, and m each half of apparatiUyTTbKhu 
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doable, ufig 1176 diova , the apeees vithout letteia being in every retpect similar 
to the spaces mentioned beloir Fig 1178 is doable the scale of^ 1175 

m m'tjig 1176, are basins of reception, distributed before the doors of each of the 
chambers/* /A' Thoeondensedmer- 
Cary nhich flows out of the chambers 

IB conreyed thither n n' is a trench pVTl ijVr^ 1^^ 

into which the merenry, after being _ { j [ .-■ ^ ^ . g 'Q 

lifted mto the basins m, is poured, so b:' m » S 

that It may run towards a common f irri ® ? “‘'S 

chamber o, In the sloping direction in / W * iff - tT -2 g 

dieated by the arrows, o leads to the 
chamber where the mercury is received .fc U-ltJ 

into a porphyry trough , out of which " 

It IS laded and packed np in portions of 50 or 100 lbs. in ^cep>skins prepared with 
alum yp\fig 1 1 75, are vaulted arches, through which a circulauun may go on round 
the furnace a & e d, on the ground level 9 ^ are foe vaults 
of the upper stones r r'./y 1177, vaults whudi permit ao ^^76 

cess to the tunnels s' e",/y 1 178 E] ig 

s t,‘ and t (, Jig 1177, are the doors of the chambers/* 

ind / A' These iq^eniugs are shut dunug the distiUation by 

vooifon doors faced with iron, and luted with a mortar ot M 

lay and litne. w u' is foe door of the vaults 1 to 7 of the 

urnofie represented ro /9 1175 These opeuiugs are henne- 

ically shut, like the preceding v v'. Jig 1175, are supenor 

ipenings of the chambers, closed during the operation by 1 T K ni ^ ''’ y^ 3 'n 

ut A plugs , they are opened afterwards to facilitate the cool- s 

ng of the apparatus, and to collect the mercurial soot 

^ 9 ^ 1 ^ wbflkLtOTttspotiftto^ bwnt uvf, 

rf foe vaults 1 to 7,/ji. 1177 These floors are reached by 1 ic I I 

itaiTs set up lu the di&rent parts of the building which con- J 

ains the whole apparatos. 

On the lower arches the largest blocks of metalliferous 
rogk are laid , over these the less bulky fragments are ar- .1 

rnuged, which are covered with the shivers and pieces of less dimension On foe 
uiddle vaults, foe small ore is ploocd, distnbntcd into cylindrical pipkins of earthen- 
ware, of 10 inches diameter and 5 inches depth. The upper vaults receive like 
wise pipkms filled with the sands and pastes called scAftc*. 

In S hours, by foe labour of 40 men, foe two double sets of apparatus are charged, 
and all foe apertnres are closed. A quick fire of beech-wood is then kindled , and 
when the whole mass has become sufficiently heated, foe sulphuret of mercury 
begins tojuponse , coming into contact with foe portiou of oxygen which had not 
been earwmated % combustion, its eulpbux burns into snlj^UTous acid, while foe 
mercury becomes passes with foe other vaponn into the ohamberg for condensing 
■If and precipitates m the liquid form at a greater or less distance fiwm the fire-place 
The walla of tiu bhamben and the floors, with which their lower portion u coverefo are 
soon coated over with a black mercurial soot, which, being treated anew, ftimishei 
pO per cent of mereary The distillation lasts foom 10 to 12 hours , during which 
time foe whole fhmace is kept at a cherry-red heat A complete charge few the two 
double apparatos consists of from 1000 to 1300 qnmtals of ore, which produce firom 
BO to 90 quintals of rnnmng mercury. The ftirnace takes from 5 to 6 days to cool, 
SGCording to foM state of the weather } and if to that period be added foe time re- 
^uiBito ^ wlfodrawiog foe residotuas. aad attending to such re|iairB as the fiiriuiGE 
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seed, it u otmooi that enlj oae diitiHaHoo can be perfonned la the cwom of a 

In the ^cffci of Idm, m 18IS, 56,B8< qnmtale (rf 1 JO Ihfc each) and a half of 
qnickutrer ores were diabUed, after ond^BO'ng * ▼ery oarefiil meebanical prepa- 
nUan^ They afforded 4832 qamtals of raanmg mercury, a qoantiQf oorrespondiog 
to about per cent of the ore These smelting works are about IBO feet kmg and 
30 feet higm 

It has been long well known, that quuduilTer may be most readily extracted fWnn 
cinnabar, by heating it in contnot vith qucklime. The sulphur of the ciimahar eoiii- 
by TUlne of a anperior afSnity with the bme, to the exclusion of the quick- 
silver, to form Bulpbidea of lime and caleinm, both o£ which being fixed hepara, 
lemain m the relort, while the idhrcury is volatilised by the heat In a few places, 
ktmmeraeUaff, or the iron cinder driven off firojn the blooms by the tilbng hammer, 
luu been instead of lime in the reduction of this mercnml oxe, whereby sul* 
pbuRHis acid and sulphide of iron are formed. 

The annual production of the Bavanan Rhine provinces ha« been estimated at foom 
400 to 050 qumtala j that of Almaden, at 22,000 quintals , and that of Idria, at about 
1600 qumtalsi. 

All the plans hitherto prescribed for disblhng the ore along with quicklime arc 
remarkably rude In that pracbsed at Landsbeig near Obermoschel, there is a great 
waste of labour, m charging the numerous small cucurbits , there is a great waste of 
fuel m the mode of heating tbefd , a great waste of mercury by the imperfect luting 
of the retorts to the receivers, as well as the imperfect condensatioii of the mercurial 
vapours , and probably a considerable loss by pilformg. 

The modes practised at Almaden and Idns are, m the greatest degree barbarous , 
the ores being heated upon open arches, and the vapoura attempted tu be condensed by 
endoemg them within bnck or stone and mortar walla, which can never be rendered 
either sufficiently tight or cooL 

To obviate all these inconveiiieDeesaad soorcesof loss, the proper cbeaucal arrange- 
ments suited to the present improved state of the arts ought to be adopted, by whu h 
labour, fuel, and mercury might all be economised to the utmost extent The only 
apparatus fit to be employed is a senes of east iron cylinder retorts somewhat liku 
those employed in the coal gas works, hut with pecnlianties suited to the condensauon 
of the mercurial vapours. Into each of these retorts, supposed to be at least one foot 
square in area, and 7 foet long 6 mr 7 cwt of a mixture of tbe ground ore with the 
quicklime, may be easily mtroduced from a measured heap, by means of a shpvel 
The specific gravity of the emnabar being more than 6 tunes that of water, a cubic 
foot of It will weigh more than 3^ cwt , but supposing the mixture of it with quicklime 
(when the ore docs not contain the calcareons matter itself) to he only thrice the 
density of water, then four cubic feet might he put into each of the above retorts, and 
still leave cubic feet of empty space for the expansion of volume which may take 
place m the decompoution. The ore shoiijil certainly be gnuisd to a moderoteJy fine 
iwwder, h^ stamqa iron c^inders. or an. edjgi. wheel .an. rhat-whan. mi . with.npiftV, 
lime, the emoahar may be brought into intimate contact with ita decomposer, otherwise 
much of It will be diasipated nnproductively in fames, for it is extremely volatile 
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Fig IlfV ia a tecdoii ptrsUel to tlie ftont elevfttioit of l&Me arolteii benofcea of 
Ktorta, of the rise above ipeoifted Each beach coatauiB 3 retofte, of the fora re- 
preMoted "bj a a a. i, ie the sinj^e fire place or fhrnace, capable of givuig adequate 
igatuoaby coal or -wood, to the three retorts. The retorts were bmlt up lo an ex- 
cellent maaner, by an English masoa perfectly acquainted with &e beet inodes of 
ereetmg coal’gas retorts, who was sent over on purpose 

Jn the section,^ 1180, a is the body of the retort, its mouth at the right hand end 
» shut, as usual, by a luted iron M, secured with a cross-bar and screw bolts, Us 
other end is prolonged by a sloping pipe of cast ifon, 4 inches in diameter, Amiiahed 
with a nosxle h<de at x, closed with a screw plug Through this hole a wire rammer 
may be lutrodooed, to ascertain that the tube is perrions, and to cleanse it from the 
mereonol soot, when thought necessary c, is a cross section of the mam condenser, 
shown in a longitodmal section at c HSl Thu pipe is 18 mches m diameter, 
and about SO feet long At a a. See , die back ends of the retotrta are seen, with the 
slanting tubes 4 4, &c , descending through orifices in the upper surface of the con- 
denser pipe, and dipping their ends jnst below the water-lmo 4 f p, is the cap a 
water valve, which removes all risk ftom sodden expansion or condensation The 
condenser is placed withm a rectangular trough, madeeitberof wood or stone, through 
which a sufficient stream of water passes 
to keep it peTfiectly cool, and repress every 
trace of mercnriai vapour, and it is laid 
with a alight mchua»M>n from i to h so 
that the condensed quicksilver maj spou- 
lAuooasly fiow along its bottom, and pass 
through the vertical tube a) into the locked 
up iron chest, or magazine e This tube 
i> is from the beginning closed St bottom, 
hy immersion in a shallow iron cup, alwavs 
filled wtth mercury 4 w a graduated 
gaugo rod, to indicate the progressive ac 
cumulation of quicksilver m the chest, 
without being under the necessity of un- 
locktug it 

This air-tighe apparatus was erected 
SBome i ears ago, and was found to act per- 
fectlj^elL The whole cost of the 9 large 
retorts, with their condensmg apparatuf, 
iron magazine, Ac , was very little more 
tban.tt.okxmAed jfounda 1 As the retorts are kept m * »tttte of nearly uniform igni- 
tion, like those of the gas works, neither they nor the furnaces are liable to be in- 
jur^ m their joints bj the alternate contractions and expansions, which they would 




inentahly suffer if allowed to cool, and being always ready heated to the proper 
pitch for deeompoetug the toerevirial otes, they axe ci^ahle of working off a charge, 
under skilful management, m the course of 8 hours. Thus, m 24 hoars, with a re- 
laar of labourers, 8 charges of at least 8 cwta of ore each might be smelted —2 ton^ 
with S retorts, and 6 tons with 9 retorts , with a daily product from (he rich ores of 
Almadsn, or even Xdna, of from 12 cwta. to 20 cwta. Instead of s benches ^ 8 retorts 
each, Dr Ure recommends 16 benches, containing 45 retorts, to be erected for father 
fte Almaden or Idna mmes, which, while they would smelt all their cm^ be 
got for a sum not much exceeding lOOOL, au outlay which they would reimhurae 
withm a month or twa 

Dr Tobin gives an interesting account of the mercurial mines m California, in 
& letter from which we abstract the fifilowiug 

■* That part of California where I have been residing, and that which I have just visited. 
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of Aret loag ranges of ti*p mowHams, with hro wide Talley* dmdiuff them, 
the TBHeyof the Sto Joaqnin, and the valley of Santa Clara Near tbulut place are 
Uu qoicfcsaTernune* of New Almaden, whore I have bewi working The m^x of 
the cinnabar ore u the sune toap of which the mooDtain range* are oomposM, and 
aa yet only one great depoait of thi* ore ha* been found, thoogh traces of quiokulrer 
oivB have been discovered in other placet. The ores are compoeed solely of enlphnret 
of mereaiy (averagmg 86 per cent ), red oxide of iixm and nlica , and had the mioe 
been properly wta-ked from the eotnmencemcnt almost any qoantity of ore might be 
extracted, it now, however, more resembles n gigantic rabbit warren than a mine 
The ownera have lately sent oat a Gorman miner, an expeiienoed and practical man, 
who, if be stays here will eventually pat the mine into some kind of order Its 
greatest depth u about 150 fret, and Ae weekly extraetion of ores varies from 100 to 
150 tons 1 have now got 16 cylinders at work, prodncuig 1400 to 1500 lbs 
daily The resedt to me was Batufrctor>, bnt not so to the propnetor, on account of 
the expense of fuel and labonr he aocor^ngly got a black^itb, who bad been sent 
here to put np the water wheel, to bnild him a small farnace, without consulting me 
at all Thu man sent a friend bis, not liking to come himself, to look at the plans 
1 had, of the ftamaies of Idna and Almaden, and then erected a small and miserable 
furnace to hold one ton of ore, upon a dtsiaytnved plan of th<»e of Idria With this 
he obtained from the richest ores (65 to 7S per cent) 88 per cent of mereur} of 
coarse with the consumption at very little wood and with little labour • The pro- 
pnetor immediately deternnnea to l^e nx amnlar furnaces bmlt, and with great 
regnt allowed me to erect one good frmaee, and afterwards a second one 
“Now take the results of the years work, and yon can judge whether the report 
sent you is tree or sot, that the bl^ksmith has superseded me Before the year was 
half out, he got tired of attemptiog to compete with my furnaces, and left in disgust. 
The (^linden produced - - - - S51,6i 6 lbs of mercury 

(but were stopped in November on ae 
count of expense of working) 

The first furnace, working only ftram November 
Ist, to Juli Ut, 1851, gave - - - 620, SIS „ 

The second furnace, working only from March I8th 
to July Ist, gave , . » - 383 825 „ 


Total 1,255 964 „ 

“The product of the six furnaces, working fbr a much longer period, as 'ihcy 
went into operation long before mine, was only 544,000 lbs. winkin g a total product 
for the year of about 18,000 quintals ** 

Mr Bussell Bartlett, the United States Commissioner on the Mexican and United 
States Boundarv Qaestion, who visited Califbrnia m 185% states thit the quantity of 
quicksilier produced annually at New Almaden, exceeds 1,000,000 Ihs DunngVe 
year 1853 the total exports from San Francisco amounted to 1,350,000 lbs valued at 
688,189 dollars. 4U this, together with the large amount used in California, was the 
inrAnth td frie ^ew JiVnodiw nmie m frie Ssmta Clara county, Y2 miles Irom l^e 
town of Sau Jose, which is 64 miles from the city of Sbd Francisco The working 
of the mine was begun in the year 1846-7, by an English company, but for some 
reasons was not profitable In 1842-50 it ^ into American hands The following 
shows to what points the quioksfiver was exported m 1858 —Hong Kong, 423 150 1^ , 
Shasgbae, 60,d00lb* , Canton, 27,450 lbs , Whampoa, 22,500 Ibe , Calcutta, 
3,750 Ibb , Masatlan, 210,625 lbs, Masatlan and San Bias, 19,125 lbs , San Bljs, 
145,6o2lbe , Callao, 185,000 lbs , Valparaiso, 146,275 lbs , New York, 188,375 lbs , 
Philadelphia, 75 000 lbs The ore is cinnabar of a bright vermilion colour Its 
specific gravity is 3 6 ’2 The analysis compared with that of the Old Almaden 
ore, furnished the following results to Mr Beal^ (Qaartar/y JoKnui/ qfCAemtea/ 
Soae^^j vtd. iv) — 

llew Alnoden Old Abnadea 
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The process by which the fluid metal is extracted is one of great simplieity There 
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are 6 fbmaoea, searwhicli the ore je depoaited ftoxn ihe nuae, and aeparsted aoeord 
lag to ita qo^ity , ttie larger miuacs are first broken up, and then all u piled op 
under abeds near the fbmaoe doora The ore la next bea^ on die furnaces, and a 
steady though not a strong fire la applied , as the ore becomes heated the quick* 
aiWer la suhlimed, and being condensed it &Us by its own weight, and u eon* 
ducted by pipes which lead along the bottom ot the fnmaoe to small pots or 
reaerroirB imbedded m the earth, each containing from 1 to 2 gallons ot the metaL 
The fiimaiCeB are kept going night and day, while large drops or minute streams 
of the pure metal are constantly trickling down mto &e receiren , from these it 
18 earned to the atorehouse and deposited in large cast iron tanks or vats, the largest 
of which IS capable ai oontammg 20 tons of qiucksilver Seven or eight dajs are re- 
quired to fill the furnaces, extract the quicksilver, and remove the residuum The 
miuers and those who merely handle the cmnabar are not izgured thereby , but those 
who work about the fhmaces and inhale the fames of the metal are senoualy affected 
Salivation is common, and the attendants on the furnaces are compelled to demist 
from their labour every 3 or 4 weeks, when a Iresh set of hands is put on The 
horses and mules are also salivated, and from 20 to 80 of them die every jeor from 
the effects of the meroury 

The following more detailed account of the apparatus for smelting is given hy Air 
RuBchuiherger — A kind of reverberatory furnace 3 feet by 5, is arranged at the 
extremity of a senes of chambers, of nearly, if not eMctlv m the same dimensions 
namel}, 7 feet long, 4 wide, and 5 high Tbwe are 8 or 10 of these chdm.lx.r8 in each 
senes they are built of hnck, plasteicd inside, and secured bj iron rods aimed at 
the end with screws and nnts aii a protection against the expansion b> heat i he 
tops arc of boiler iron luted with ashes and salt Ihe first chamber is foi a wood 
fire The second is the ore chamber, which is separated horn the first by a net work 
partition of hnck The fiame of the fire pa«ses through the square holes of this pai- 
titioD, and plaia upon the ore m the ore chamber, which when Mly charged con- 
tains 10,000 lbs of cinnabar , next to the ore chambei is the first condensing chamber 
which communicates with it bj a squaie hole at the right upper comei , and the 
oommumcation of this first with the second condensing chamber is b} a square hole 
St the left lower comer An opening at the right upper comer of the partition, 
between the second and third condenoing chaml^r, communicates with the lattu 
(The openings between the chambers me at the top, and to the right, and dt the 
hottqiQi and to the left altcraatclv , so that the vapours from the ore cbamhci at e 
forced to describe a spiral in their passjgo through the 8 condensers The vapoui 
and smoke pass frmn the last condensing chamber through a square wooden box, 
8 or 10 feet long in which there is acoutmuous shower of cold water, and finallj 
escape into the open air hv tall wooden flues The floor or bottom of each con 
denting chamber is above 2 fret above the ground, and is ai ranged with gutters foi 
collecting the coudensed meicnr^ and ctuvvejiug it out into an open couduit along 
which It flows into on iron receptacle from which it is poured mto the iron flasks 
through a brush to cleanse it of the scum of oxide foimed on the surfree on standing 
70 pounds weight are poured into each flask J beie arc 14 of these furnaces and 
ranges of condensers, w ith passages of 8 or 10 feet in width between th«.ni A shed is 
constructed above the w hole at a sufficient elevation to permit free circulation of the air 

According to Dumas, the tollowing mines yield annually as follows — Almaden 
m%pam, from 2,700,000 to 3 4o6,000 lbs avoirdupois , Idna, 648,000 to 1,080,000 lbs , 
Hungary and Transylvania, 7S 600 to97,200 ibe , Deux Points, 43,000 to 54,000 lbs , 
Fklatinate, 19,440 to 21,600 lbs , Huancavelica, 324,000 lbs 

Quicksilver is a substance of paramount value to science Its great density and its 
regular rate of expansion sind contraction bv mcrease and dimmution of tempera- 
tore, give It the preference over all liquida for filling barometric and thcrmometric 
tabes fri chemistry it famishes fbe only means of collecting and manipulating, in 
the pneumatic troug^i, such gaseoos bodies as are condensible over water io its 
aid, in this respect, the modem advancement of chemical discovery » pre emi- 
nently due. 

■Ihis metal alloyed with tm-foil foma the reflecting surface of looking glasses, and 
by Its ready aolutum of gold or silver, and subsequent dissipation by a moderate heat, 
It becomes the great mstrament of the arts of gilding and ailvenng copper and brass, 
^he same property makes it so available m extracting these precious metals from 
their ores The anatomist applies it elegantly, to distend and display the minuter 
veaids of the lymidiatic system, and secretory systems, by iigectmg it with a synnge 
throogh bU their convolutions It is the basis of mmy very powerful medicmea, at 
present probably too indiscrunmately used, to the great detnment of English Kieiety , 
It IB far more sparingly prescribed by prachuoners upon the oontment of Europe, 
not otherwise supenw m skill or science to those of Gr^ Britain. 
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The uttretB nf mereurj U enmloyel foT the Mcrttagt of rthfait end here-ikmK, that 
i>, for comrauauntiB; to for of these and other quadrupeds the foculty of felUng, 
irbich iber do not naturally pouscM. 'With thu Tiew the solntian of that salt la ap- 
plied to aem lightlj in one direotion with a qiange A oomponnd amalgam of 
metciny, ame, and tin u pnfoahly the beet exciter which can be applied to the 
coahiooB of electrical znachines. 

The oQl j mweunal oompoonds which are extensively used in the artaii are foctttioua 
Cinnabar w VBainuOK, and CoBBOgrvB Subuhatb, which see. 

The wiparb of mcrcuiy doling the yean 1863 and 1864 have been as follows — 



i8ca 

IBM 

Marcnir 

Iba 

Computed 
real value. 

Ibi 

Computed 
real v ilue 

Spwn 

1,591,441 

4 

144,225 

4,610,850 

4 

483,086 

Fortngal ----- 

* 


61,544 

7,116 

Italy Austrian temtones . - 

Si 

w. 

43,568 

9,121 

Gil^tar _ - - - 

s. 


133,999 

15,474 

Umtod States 

Nmrth Atlantic ports - 

84,552 

S,13I 



Ports on the Pacific 

126,595 

11,478 , 

— 


Other parte - 

9,806 

889 I 

14,038 

1522 

Total - - - j 

1,762,398 

159,718 1 

4,763,499 

512,349 


MERCUBI, CHLORIDE OF, PRO TOCHLOBIDE (DeJitorWoi are <fc marcun, 
Fr , Aetze ide» qmckniber •ttibhmat, Oerm ), is made by sabltnung a mixture of equal 
parts of persnlpbate of mercury and sea-salt, in a stoneware cucurbit. The sublimate 
rises in vapour, and lucraats the globular glass capital with a white mass of small pris- 
matic needles It is a very deadly poison Raw white ot egg swallowed in profusion 
IS the best antidote See Corbosivx Sublthatx 
MERCDET, FUI^hllHATlHG For thu compound of mercury with fiilhiinic 
acid, see FuLuisaTIHCi Mbbcdet 

MERCURY, PERIODIDE OP, » a bright but fugitive red pigment It » easily 
prepared by dropping a solution of iodide of potassium mto n solution of corrosite 
••nblimate, aslongasany precipitation takes ]dace,decantiDgoffthe sapernatant muriate 
of potash, washing and drying the precipitate. 

MERCURY, SUBCHLOBIDE Of , Cai<md, {Piotvchlorure de mgreure, Fr , 
Venuistgs (ptecAst&er, Germ.) See CaLOMBih 
MERINO For the fonowing we are indebted to the Ilutory of the Wooilm 
Trade of Bradfard, by John James. 

George the Third, ever desirous of the welfkre of his people, though ofttimes mis- 
taken. lu the means for accompliahmg bis wuhes, amongst other improvemeuts 
projected by him m agncnlture and hnsbandrj, imported in 1766 a fow merino sb^p 
from Spam, for the purpose of improving the wool of England Unquestionably Ais 
variety of sheep sprung from the English dock which Edward III permitted to be 
exported to Spam, where by aaaiduous cave and crossing, the deece had become the 
finest in its staple td anj in the world Hu Majesty made footn time to time con- 
siderable accesuon to h» original flock, which throve well and increased seiy fast, 
so that in a few years, by dutnbution and sale, they had come into the hands the 
mo't enunent sheep breeding gentlemen in the kingdom. Among these the late 
Lord Western stood the moat dirtingnisbed for hia breedmg and culture of menuo 
^eep Hu flock had its ongin m a gifl from Hu Mtgesty of 40 ewes, selected from 
500 mennoes sent by the Cortes of Spam to the king for distribution among his 
subjects. His lordship's chief care m his improvement of the fleece, was to adapt 
for the finest articles of worsted, and he certainly succeeded well m bu otjecU 
Many other sheep breeders in the kingdom also devoted mnch attention with great 
success to the breeding of menuo sheep, so that at thu period (1SS6) laige quantitic# 
of such wool were prMuced in the county 
Contemporaneous with these efforts made m England, the propaga'ion of the 
menno sheep, which bad been obtained flom Spain, was carried on to a great extent 
In Saxmiy, where the ruk'ig mofnarch, Uke oar own, toedt much interest in the enter-, 
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pme. Tbe gOTernment of Saxony wai amply nwarded &r the pains irhuh had been 
taken to spread the breeds ao as to become a portion of the p^bc irraltb Hence 
ftom thu sonrce arose the large supply which enabled ^socony to send to this coud' 
tiT lu'ge quantities of wool, chiefir for the making of fine woollen cloth, as it, on the 
whole, ranged in itaple shorter than English or Spanish menno Nor were tbe 
Erench idle in arailiag themselres of the excellent propemes of the Spanish sheep by 
transplanting them to their soil, and manu&ctanng from the wool fine stuffi to 
which they gave the name of merinoes 

From the merino wool produced m rrance and Germany, were inanufeotured fine 
deseriptrans of stuflk named after the sheep A Bradfbid spinoer in ]S2ti, being de- 
Birons of extending his export trade m Germany, mstituted inquiries respecting thi stuffii 
made there, and received in answer tbe folhiwmg information — No worsted yam 
of any amonnt was made on the Contment, except by hand As the laws prohibiting 
the exportation of English machinery still remamed m ibree, the continental nations 
could not obtain our unproved frama^ and either their handieraftsmen were unable 
to construct them with sufficient skill, or their capitalists were dismelmed to embark 
in the enterprise Mach yam was spun by hand in the neighbourhood of Bamhurgh 
Then, as to the wearing of stuffs, a few mermoes were made at Leipeic, and some of 
thijafimB JQnghab ySTBspuB toNo 46 Jity^a}de/iicTg,Iiiaeiiacb,aad Laa^asalas, 
Berhn, Altona, and Erfhrt, merinoes were made For some of these English yam 
was used, but tbe German in«miifaL. tuTLrB preferred, most likely for lu durability, 
tbeir own yam Whilst the Trench and Germans Wbre weaving menno pieces, a 
fiibric beanng the same name, but widely differing in structure, arose in the English 
market, and unparti.d a most beneficial impulse to tbi stuff trade of the nest 
Riding 

A brief narration of the origin of Engliah mer noes will at this point, find an ap- 
propriate place The wearing of worst^ staffs after many changes ot fiishion, had 
agam become very common amongst people of every degree m England. But it was 
pcrceiied as the taste for fabnes of fine texture increabed, that plambaeka aud other 
worsted article^ of that kind were not sufficiently delicate in structure for the higher 
classes This idea haiing been mentioned by one of the partners in the honse of 
hl^ssiB. Todd, Mornson, and Co , warehousemen, ]>ondun, to Messrs 'Mann of Brad- 
foid, merchants, the latter began to reflect on tbe best method of supplying the void 
It occurred to them that a pUinback made w ith the finest y am, and spun frmn menno 
• and other flue wool«, would answer the object 

Accordingly they employed Messrs G'lmett of Bradford to sp n vam and mann- 
focture such a stuff, who accomplished the tack to the full satisfaction of their 
employ ers Some beautiful pieces were tbe result , three quarters wide made tnm 40 s 
to 52 B u eft, and 32’s to 34's warp , m every respect they resembled cashmire except m 
being finer From tbe period of their introduetion, these stuflb pleased the public 
tasA, and were rapidly sold at high prices They were ongically sold at from 75s 
to 80s the piece , but when the article became known, many manufacturen entered 
into competition, and making lower sorts, reduced the pieces from 40s to 50s tha 
piece according to qualities 

About a year after the full introductioo of the three-quarters menno into the 
market it was foond that, owing to tbe narrowness of the piece, it did not cut up con 
leniently or economically lor dresses, and the six quarter variety ot merino was 
1 TOnght into the market, where it for many years had a large demand, bim 4 ,iDg as 
m%ch in some instances as 120s a piece 

MESSENGER. A hawser, or small cable, about sixty fothoms long, wound 
round the capstan and having its two ends lashed tocher See Cible 

METAL LEAF Commonly applied to tbe Dnt^ leaf to distinguish it from gold 
leaf There was of metal leaf, not ^d, tmpoited, tn 1863 and 1864 


UeUl Ltsf, not Gold 

1868 

1 1864 
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irrTAT LOORAPHT. a proeesi invented Jt Abate, end pobliAed bp bun 
in 1851^‘^t connate of pnating from eo|rnvod wood-bl^fa 

BO u to prodoce imrtationa of flgorea and ornamente in^ in T»ood, This elfrm he 
obtained as a pnntiog meoatniuiii to wet the block with, Bolutiona of ea ch 

aalta M aiTdecomposed when brooght into contact with 
metals, and piodace, throng an eleetro-ebemieal action, an adhesive i^^tote of a 
ooloored metallic oxide, or any other chemical change upon the metaL Theiw are 
here twopnncjpleB at woA theoneu the cbeoRucalaetionjostrdbnedto , the other— 
the formatLon and key stone to the invention— rests m the poitnuness of the prmtiog 
otjee^ which caiues the abacn'ption of the wetting fluid The application of the in- 
vention to pnnting upon vegetable aubstanees instead of metallio sur&ces, required 
the introduction into the process some other principle, to produce that ohemical 
chann^ which lu metallogcaphy u spoutaneous. The foUnwing is hf. Abate’s de- 
scnptiou of hiB process — 

Suppose a sheet of veneenng-wood to be the object from which impressions are to 
be taken , the wood is exposed for a fiew minutes to the cold evaporation of hydro- 
chloric or sulphorio acid, or is slightly wetted with either of those acids diluted, and 
the acid u wiped off from the snrlhoe Aflerwards it is laid upon a piece of calico, or 
paper, or common wood, and hy a stroke of the press an impression is taken, but 
which IS qnite invisible , now by exposing this impression immediately to the actiou 
of a strong heat, a most perfect and heautifid representation of the pnnting wood in- 
stantaneously appears. In thi same way, with the same plate of wood, without any 
other acid preparation, number of impressions, about twenty or more, are taken , 
then as the acid begins to be exhausted and the impressions faint, the acidiflcatjoo of 
the plate most be repeated as above, and so on progressively, as the wood is not in 
the least injured by the working of the process for any number of impressions All 
these impressions show a general wood-Iike tint, most natural for the light-coloured 
wood^ such as oak, walnut, maple, &C., but for other woods that have a peculiar 
colour, such as mahogany, rosewood &e , the impression rnnst be taken, if a true 
imitaCion be reqnired, on a stuff dyed with the right colour of the wood. 

It must be remarked, that the impressioos as above made show an inversion of tints 
in reference to the original wood, so that the light are dark, and tnce versA, which 
however, does not mterfrre with the effect. The reason of it is, that all the varieties 
of tmts which appear in the same wood are the effect of the varyine closeness of its 


fibres lu its different parts, so that where the fibres are close the colour is dark, and 
light where they are loose , hnt m the above process, as the absorption of the acid u 
greater in proportion to the lo seness of its fibres, the effect must necessarily be the 
Ti. verse of the above However, when it is required to produce the true effect of the 
pnnting wood, the process is altered as fbllows —The surface upon which the impres- 
sion is to be taken is wetted with dilute acid, and an impression is taken with the 
veneenng-wood previously wetted with diluted ammonia j it is evident that in«tbi8 
caoc, ihe alkah ne&mhcmgiihe aciA,the effect TG8ifitmgfiinD.tihe Bnhi>eqnent action ol 
heat wi^l he a ttne TtmeMntaHon of the pnntnig surface This jirocess, alfboogh it 
attracted much attention at the time of its introduction, has not yet found a place in 
the arts. 

ME i'ALLOIDS Davy proposed this name for sodium and potassium, and other 
substances of which the metallic character was not well defined Berzelius used 
the term to distinguish the non-autaffic elementary substances fiom the me^s. 
Recently Dr Apjohn has pnblished a Mamal of the MetaSolds, in which he adopte 
this meaning The word motaliold signifying like a metal, its nse in this sense is 
unfortunate. 

METALLURGY (jEi zktatde. Germ ) The art of extracting metals from their 
ores Under the headt of the different metals respectii ely, the metallurgical processes >- 
fo which they are subjected are given See Axtimomt, Coppva, Goim, Irox, &c 
A fhU description of the processes of prcpsmw the minerMs for &e operattons of the 
metallurgist will be found nuder the head of DaxssiMo op Ores 

When It IS mtended to wash certain toes, an operation founded on the difference 
of their speeifie gravities, it may happen that by slightly changing the chemical 
state of the substances that compose the ore, the earthy parts may become more easfiv 
separable, as also the other foreign matters. Wiffi this view, the ores of tm are 
subjected to a roasting, which, by separating the arsenic and oxidising the ci^per 
which are intermixed, fomisbes the means of obtaining, bj the subsequent washing^ 
u oxide of tin much purer than could be oflierwiae procureA In general, however, 
th^ are rare cases , so foat the washing almost always immediately succeeds the 
Se niastmg comes next, when it needs to beemployed. 
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Of tbs Abut of Obes. 

Anaja ooglit to ooenpyan inportBnt pUee la metallozgic maCriictioiUt and there b 
reaaon to helieve that the knovledge of aaaapzig u not Boffioiently difEhaed, ainee ita 
practice la ao often neglected in ameltlng bonsea Not only ooght the aaaaya of the 
(oes under treatment to beiireqaently repeated, because their nature ta anbjeot to ram 
hot the diflbrent products of the fhroaees diouldhesulgeetedto reitonted assays at the 
sereral periods oi the operations When ailrer or gold ores are in question, the docl- 
maattc operationa, then ludispensahle, exsmae a salotaiy control over the metallnigie 
processes, and aff^ a clear indication of the quantities of precious metal vhioh they 
ought to produce: 

By the title Assnya, in a metallnrgic point of Tiew, is meant the method of ascertain- 
ing for any suhstancea vbateTer, not only the presence and nature a metal, but its 
proportional quantity Hence the operabons nbich do not lead to a precise detenni- 
natton of the metal in question, are not to he arranged among the assays noir under 
oonBideraUffin EzpennientB made vith the blow-pipe, although capiMe of yielding 
moat useful indicabonB, are bke the touchstone in regard to gold, and do not constitute 
genuine assays 

Three hinds of assays maybe practised in different circumstances, and with more or 
less adrantage upon different ores 1 The mechanical assay, 2 the assay by die dry 
way, 3 the assay by the hUmid way See Abut , 

1 Of* mecAontcal assay* — These hinds of assays consist lu the separation of the 
substances mechanically mixed m the ores, and are performed by a hand washmg on 
a shovel, in a small trongh tjS an oblong shape, called a tebilla After pnlTerismg with 
more or less pains the matten to he assayed by this process, a determinate weight of 
them is put on a shorel into this wooden howl with a little water, and by means of 
certain movements and some precanaons, to be learned only by piacbce, the lightest 
substances may be pretty exactly separate^ namely, die earthy gangnea from tbe denser 
matter or metallic particles, without losing any sensible portion of than Thus a 
tcMvih of greater or less punty will be obtained, which may afford tbe means of 
judging by Its quality of the nchnebs of the assaTcd ores, and which may there- 
after be subjected to assays of another hind, by which the whole of the metal may 
be insulated See Drfbbinc op Orfs 

Washing, as an assay, w practistd on auriferous sands , on all ores from the stamps, 
*and »en on schlxks tSreaij washed upon tl e great scale, to appreciate more nicely 
the degree of parity they have acquired The ores of tin lu which the oxide is often 
disseminated in mneh eartby gangue. are well adapted to ibis species of assay, because 
the tin oxide u very dense The mecliamcal assaj may also be employed in reference 
to the ores whose metallic portion presents an uniform composition, provided it also 
poB^sses considerable specific giavity Thus the ores of sulphide of lead (galena) 
being often susceptible of becoming almost pure sulphide (witlun 1 or 2 per cent) by 
mere washing, skiltully conducted, the iichness of iliat ore in pure galena, and con- 
sequently in lend, may be at once concluded, since 120 of galena contain 104 of lead, 
and 16 cn sulphur The sulphide of antimony mingled with its gangue may be sub- 
jected to the same mode of assay, and the result will be stiil more dirett^ mnee the 
crude antimony is brought into &e maihet after being freed from its gangue by a 
bii^Ie fusion 

Vbe assay by washing u alw bad recourse to for ascertaining if the scona or other 
product of the furnace contain metallic grams which might le extracted from them 
\ify atamping and washing on the largo scale, a process employed with tbe scorue of 
tiu and copper works 

METALS (Jfi^toKr, Fr , MetaRe, Germ ) are by for tbe most numerous class of 
□ndecomposed bodies in chemical arrangemenls They amount to 47 , of which 7 
form, with oxygen, bodies possessed of ^alrne properties these are, 1 potassium , 

2 sodium , 3 lithium, basa of tbe alkalies , 4 barium , 5 sfrontinm , 6 calcium , 

7 magnesium, bases of the alkaline earths, for e\en mngnesia, the last and fooblest 
base, tinges tormeno brown and led cabbage green Tbs next seven motels form 
wj^ oxygen the earths proper , they are, B yttrium, 0 glncioum , 10 alttminitim , 
if Birconium, 12 thonnm, 18 erbium, 14 terbium Ihe remaining 31 may be 
enumerated in alphabetical order, as they hardly admit of being grouped into sub- 
dinsions with any advantage They are as follows 15 antimony, 16 aneoic, 

bismuth, 18 cadmium, 19 chromium, 20 cobalt, 21 copper, 22 gold, 23. 
mdlnm, 24 iron, 2$ lead, 26 manganesq, 27 mercury, 28 molybdenum, 29 
nickel, 80 osmium, 31 palladiuin, 32 platinum, 83 rhodiiim, 34 silvor, 85 
tellunum, 3fi tin , 37 titanium, 38 tungsten, 39 vanadium, io uraiuam, 41 
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■iMi 42 mobiom, 43 pdopiam, «Qdlatel 7 b 7 q>«ctnimaii»l 7 i»thefbIloinag hsTe 
been diseorered, 44 cwnm , 45 aodiina, 46 rabtdnim , ood 47 thallinni 

1 Tb^ are all, more or leu. remaifcable for a peculiar lustre, called the mataUn 
bufrv This propett 7 of 8 tran«l 7 refleotio|^ li^t i« eoonected with a certain state of 
aggregation of their parUcles, but u pooaessed^ superflciall 7 at least, by mica, animal 
^juc^, leleainm polished mdigo and bodies irhioh are not at all metallie 

2 The metals are exceUeut conduotors of calono, and most of them also of elec- 
tneity, though probabl} not all According to Besprets, they pooseu the pover of 
oond^mg heat according to the followi&g nombov ^Gold, 1000 jJatiDum, 981 f 
ailYer, 979 , copper, S98 , iron, 874 , sine, 368 , tm, 804 , lead, 179 6 

Be^nerel gives the foUomng table of metals, as to electrical conduction — 

Copper, 100 gold, 98 8 , silver, 78 6 , aino, 28 S , platina, 16 4 , iron, 15 8 , tiu 
16 5, lead, 8 S , mercury, 3 5 , potassium, 1 33 

Ibe metals irfaieh Itai^y, if at all, conduct ^ectrmify, are nrcomsm , alumuuum , 
tantalum, in povder, and tellurium 

3 ^tals are probably opaque , jet gold leaf, as observed bv Newton, sceins to 
transmit the green rays, fbr objects placed bthind it in the sunbeam appear grteu 
Thi< phenomenon has however, been a<wribed to the rajs of hghf pusing through 
an indoite number of roinate fissures is the thinlj hsmuawTed gold 

4 All metals are enable of combining with oxj gen, but with affinities and in 
quantities extremelj different^ Potasoium and sodium hi\e the strongest affinity for 
it,ars(.nic and chromium the mblis^ M any metals become acids by a sufficient dose 
of ox j gen, while, with a smaller dose, they constitute salifiable bases 

5 JIdetals combine with each other, foraung a class cd' bodies called alloys, except 
when out of them is mercury in which case the compound i« styled an amalgam 

6 They combine with hydrogen into hydnirets, with carbon, into car&wcte, nith 
vulphnr into «ii4adaireb, with phosphorus, into phosphwreta, with selennmi, into 
•demiunU , With boron, into bontreta (the terminat on irfe, as carbide ialphtde Ac is 
now more usuallv adopted), with chlorine, mto chlondes with loline, into wdtdca , with 
cyanogen into cvnairfcs , with 8ibcon,into«/jcid8s, and with flaonne, voXoflmnde<( 

7 Metallic salts are definite compoands-xmostly crystalline— of the mttallio ox 
ides with the acids 

METALS N ATIVE The metala wh ch are found in the condition of obvious 
metallic existence are but ^ew Goin is almost always found native, geutrallv com-. 
hined with a smaH percentage of siUer, and sometimes with other rarer metals# 
Silver 18 freqm ntly discovered m an almost pare metallic state Pl is afiiothi i 

metal which like £^d, is generally found in the metallic state, but this metal i« almost 
alwa>8 combined with palidium, osmium, and other metals of that tvpe CopPiR 
u very often found in the native state, and in a condition ot great pnnty The 
oocarrence of large mass s of copper — copper rocks, indeed — is one of the most 
striking featnres ^ the Lake Supenur copper deposits Lass is said to have' been 
foand native at Grassiagton, in Yorkshire Recently u is reported to hare been die- 
covered in Victoria, Anstralia, and again in CaUfomia Bismuth bas probably 
been found native , and laov, the meteot lo variety, is occasionally met with in this 
condition 

METALS NOBLE This term was applied to gold and silver in ages when the 
principles of chemical science were unknown The name was intended to convey 
the fact that these metals were slow to combine with the ‘ baser ’ ones, such as ^n 
The term is never now emplwed by any one having anv chemical knowledge ^ 

METEOBITES tfiohtte, Fr ) The name of mmeral bodies which have been 
known to foil ft mn the region beyond the earth s atmosphere to the surfoce of the 
aaith There an^ however, a certain nnmhpr of bodies tound on the snrJaee in various 

S rts of the world, which are thought to be of meteoric origin, and are hence called 
eteonc Stones, which oorrespond in chemical composition and structure with those 
which have be^ seen foil They are usually divided into Mateone Iren, and 
jifeteortc Stonet The followmg may he regarded as the average composition of 
meteonc masses Iron, 85 54 , nickel, 8 55, cobalt, 1 jO , copper, 0 2C, magnesia, 
2 04 , ehromic oxide, 021 , silica, 30 , phosphonxa, 0 12, with traces of carbon, 
snlphur, tin, and manganese. For numerous analyses, see Watts " Dictionary! of 
Chemistry " 

MET HYL AMINE C’H''N The most volatile of the organic bases It is formed 
by similar leacuons to ethylanune, it is regarded aa ammonia in which an eqnivalcpt 
of hydrogen is replaced by methyle , it is gaseous at ordinary temperatures, it is the 
most soluble m wau.r c/t all known gases, one vdnxne of water at 64° dissolving 1150 

y plnWMW G W 

METHYLATED SPIRIT When ordinary alcohol is with 10 per oc^ 
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of “ wood ■looliol,'’ it is, Boeordiag to an oxciie regnlalSon. lotd dat^ free 

ondtT thia name Methjiiit^ ^irit la extennrely aied m the manofaetue of Tai>> 
niahea, laeqoen, &e. Watta’ " Dictiouar/ of Chemiatry ” 

METHYLENE, a peculiar liquid compound of carbon and hydrogen, extracted 
from pjroxilic Bpint, which la rm^oaed to be a bi-hydrate of mtAylime 
METRA Tniia pocket inatrumeut, constructed by the late Mr Herbert Mach- 
worth — one of H M Inapeetois of Colheriea, —enables the traveller or engineer to 
take, with eoosiderahie accuracy, most of those measurements which it is useful to re- 
cord, and to make use of opportunitaes which would otherwise he lost In a bran ease, 
less than three inehea square and an inch thick, are contained a choometer, thermo- 
meter, goniometer, level, magnifymg lens, measure fbr wire gauze, plummet, platina 
sealea ^ vanous kinds, and an anemometer The trav^er can aacertain by its 
meana the temperaturt, the force oftiie wind, the latitude, the poeuiou of the rodts, 
or Burrey and map hia route. The geologist can deternune and draw the direetioa 
and amount of dip of the rocks, the angles of cleavage and cryatallisation, the tempera- 
ture springs, or examine by a plare of toumiahne the bottoms of pools or shallow 
depths along coast hues otherwise invisible to the eye The miner can survey and 
level the roof or floor of his workmgs, and requires only a pencil to map them upon 
jmper He can ascertaiu the temperature of the air under gnmnd, discOTer whether 
the ventilation iS deficient, or see whether the wires of his Davy lamp are m safe 
oondiuon. • 

Ftg» 1211, 1213 represent the plau and side view of the "metra" when open and 
ready for use a is the doutde compass, and b the levcL The arc of the level la 

1211 



graduated in degrees, and m inches fidl per yard c the sights, D die scales , ■ the 
gmiumeter , s' tlie gomometer scale , f the plummet . o the lens, with a teietcopio slide 
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tuiAenwalb ia wauan wire gaii«e» a tiie toormaliaa} j the pivots <a the Ib- 
MrviMiit afands, k •» the two ji^tts of the Inaea leg, hy which the horiiODtahtT of 
the lasmiawiit eaa he ahttuneii l u a Ant chisel poont far entering jomts of rock or 
jfitaomrj This end imsersws expeeiBg a wood>nrew (shown by the dotted lines a), 
In- -which the leg eanhe seenred t» a tree or standt K is the thermometer, whieh, like 
the oompaii and level, will mad oonectly to half a deme t o atbe ecrevwbicb holda 
the top and bottom of the Snatniment together when are opened oat for use, as in 
the drawing Beneath the bottom cover p am placed the anemometer, whudi couusis 
of a thin sheet of transparent mica suspended by pieces of silk, and imderneatb the 
mica » a table of ‘^oonstanta,'* gmiig the wei^ta of gases, liquids, and solids, be^ 
Bides some thirty measures and formula for stcem, hoiJerB, engines, wpes, air, ka. 
The brass leg is seldom of use, and may be dispensed with. By resting the under 
edge of the si^ e s' (m a bed rock, and taming the instrument till the hobble 
eomes in the middle of foe level, the directum of foe “ strike ” or ** level course ” of 
the rock vrill be asoertamed instnunuitally s s' oSeis a long line to measure the 
amonnt ofincltnatum -with. To lay down surveys on paper, a line sbould be ruled, 
and the edge b s', laid to it The paper should then be moved nntil the ruled line 
cornea exactly notfo and sonfo, when it can be weighted down 
MICA 18 a finely foliated mineral, of a pearly metallio lostreu It is harder than 
gypsum, hut not so hard as calo-^ar , flexible and elastic, spec, gray S 65 It is 
an ingredient xk granite and gneiss The large sheets of mica exposed for sale in 
London, are mos^ bnaghtfoom Siberia. They are need, instead of glass, to enclose 
foe fire, without ooneealing foe flame, in certain stovea 
Ibe mica of Fablon, analysed by Bon, afforded silica, 46 S3 , alumina, 84 52 , 
pemide (t) of iioa, 6-04 ; potash, 8 23 , magnesis, with oxide of maganese, 2 11 , 
finonc acid, 1 09 , water, 048 

MICACEOUS IRON , one of the varieties of hsmatite ; eo oaUed from its nnca> 
ceous stmetare — See Ieok 

MICA-SLATE or SCHIST (_Sckuma, Oenn. a splitting ) A foliated rock com- 
posed of mica sod quaru The first name is not correctly appbed 
HICROCOSMIC SALT A term given to a salt extracted from human urine It 
IS a phosphate of soda and ammonia , and u now prepared by mixing eqnivalent pro- 
portions of phosphate iff soda and phosphate of ammonia, each in solution, evaporating 
and crystallising foe mixture. A small excess of ammonia aids foe cryttallisation 
MILFOIL (Afi/Isfobum, L a foeossod leaves). The herb yarrow, belonging toe 
the geauB AcAiQer • 

Mll^ A well known nBtntions fluid, which, as it has no especial use m the arts, 
need not be described See Burma. 

MILL, THE. A name given to foe cylinder used by foe calico pnnters, m which 
the nnpressum is obtained l^ a process like that of a millmg toot, from a cylinder 
engraved by hand, called fos Dte See Calico Peintino * 

MILL-STONE, or Buhb-Stobe. This interesting form of ^ica, -whieli occurs in 
great masaes, has a texture cssentielly cellular, foe cells being irregular in nnmber, 
aadjMte, Bndstfw Alisn b/fom fdsfoa ailex TJ»e 

hubT-stone has a straight firactnre, but it is not so bnttle as flint, though its hardness 
is nearly foe same. It is feeUy translucent} itscolonrs are pale and dead, a-whituh, 
grnish, or yellowish cast, sometimes with a tinge of blue. 

tnie Bnhr-stojiea usnally occur in beds, which are sometimes continnoiis, and at 
others mtemipted. These beds are placed amid deposits of sand, or argillaceonslad 
term^Dons trarls. which penetrate between them, filling their fissares and honeycomb 
cavities. Buhr stones oonstitate a very rare geological formation, being found in 
abundance only in the mineral basin iff Pans, and a few adjoining districts Its place 
of super-poBiUim u well aseertamed it forms a part of foe lacustrine, or fnsh-water 
formatum, which, m foe loeaH^ alluded to, lies akive foe fosad-hone gypsum, and the 
stratam of sand and manna saodatooe -whuch cover it Bnhr-ftone coovtitutes, there- 
fore, in the locality m which, it la found, foe uppennoat solid stiatnm of foe crust of 
the dobe , for ah^ it there is nothing ^ ifouvial soil, or diluvial gravel, sand, 
andloiitt. 

Bubr-stimes sometimes contain no organic forms, at others they seem as if stufied 
foil of fresh-water fodls, or land ahells and vegetables of inland growfo. There la no 
excejAiou known to this anangesuent i but foe shells have assumed a nliceons nature, 
and their cavities are often filled with crystals of quarts The best buhr-stonip 
tor grinding com have ahont an eqnal proportion of solid matter and of vacant space 
The finest quany of them is upon foe high ground, near Za-FerU aowt Jomm. The 
stones are quamed m the open air, and ue eut out In cylmdexa from one to two 
yards in diameter, hy a senes of inm and wooden wedges, gradEsUy hat equally m- 
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serted The pieocB of hahr«toaeii are affcenrardii cat lato paraUelopijiedBi, called poMi 
which are bound with iron hoops into lar;ge miUstooes Thw pieces sre exported 
chiefly to England and America. Good mtUsbrnes of a btnidi white co4oar, with a 
regnlar proportion of cells, when su: feet and a half m diameter, feteh 1200 feanea 
apiece, or steiriihff> A coarse con^omerate sandstone orbrecoia is, la some cues^ 
need as a snbstitate for bafar^stones , flat it is a poor one 
MILLSTOVE GRIT A geoiogioal tern applied to a series of eoairse sandstone 
rocks, belonging to the Goal Measnre formations ** The tenn gritstone is pgi-ba p* 
most applicable to the harder sandstones, which consist most entirely of grains of 
quarts most firmly compacted together, by a purely siliceoas cement. The angolanty 
of the particles cannot be taken aa n character, sinoe the rook commonly «»«^ ngit 
mllMione grith generally composed of perfectly roond grama, sometiines as large aa p*»« , 
and even larger, the stone then ccnmnencing to pass into a conglioiaenite.’'->^Mdes 
MINERAL ALKALI Soda was formerly ao called 

MINERAL C ANDLES These csndlM and other products (liquid hydro>ear1ions) 
arp manufeetared by Price’s Candle Company, at Belmont and Wterwood, according 
to processes patented by Mr Warroi De la Rue The novelty of these substances 
consists — I In the material from which thev are ohtamed 2 In the method by 
which they are elaborated 3 In their chemical constitutum. 

The rate maCena/ is a semiflnid naphtha, drawn up feom wells sank in the neigh- 
bourhood of tne river Irrawaddy, m the Burmese empire The geolomcal charac- 
teristies of the locality are sandstone and blue clay lu Its raw condition me substance 
IB used by the natives as a lamp fuel, as a preservatne of timber against insects, and 
as a medicine Being in part volatile fit common temperatures, this naphtha is im- 
ported in hermetieally-closed metallic tanks, to prevent the loss of any constituent 
Rcirhenbach, Chnstison, Gregory, Reece, Young, Wiesman (of Bonnj^ and others 
hare obtained firom peat, coat, and other organic nuoerals solids and liquids bearing 
some physical resemblance to those procured firom the Burmese naphtha , but the 
first named products have, in every instance, been formed bj the decomposition of the 
raw material The process of Di la Kue, is, firom first to last, a simple separation, 
without chemical change 

In the -commercial processes, as carried out at the Sherwood and Belmont Works, 
the crude naphtha is first distilled with steam at a temperature of 212° (ahr , about 
one-fourth is aeparated by this operation The distillate consists of a mixture of 
many volatile hydro carbons i and it is extremdv difficult to separate them feom each 
ftther ^n account of their vapours being mutually very diffusible, however different 
may be their boiling points In practice, recourse is h^ to a second or third distil- 
lation, the products of which art classified according to their boiling pointb or their 
specific gravities, which range from 627 to 860, the lightest coming over first It is 
worthy ^ notice, that though all these volatile liquids were distilled feom the original 
mategal with steam of the temperatnn of boiling iffKer, their hoilmg pomts range 
feom 80° Bahr to upwards of 400° Fahr 

These liquids ore all colourless, and do not aolidifv at anv temperature, however 
low, to which tuey have been exposed They are nseful for nuxiy purposes All 
are solvents of caoutchouc The vapour of the more volatile Br Bnow has found to 
be highly anassthetic Those which are of lower specific gravity are called in com- 
merce Snerwoodofe and Belmontute, these have great detergent power, readily remov- 
ing oil} stains from silk without impairmg even delicate colours The distillate of 
the higher specific gravity is proposed to be used as lamp-fuel, it burns with a 
bnlliaat white flame , and, as it cannot be ignited without a wick, even when heated 
to the temperature of boiling water, it is safe for domestic use 

A small percentage of hydro carbons, of the benzole series, comes over with the 
^distiUstes in this first operation Messrs Be la Rue and Muller have diowa that 
It may be advantageously eliminated by nitnc aciA The resultmg substances, mtro- 
bensole, &o , are commercially valuable m perfiimeiy, &e 
After steam of 212° has been used m the distillation just desonhed, there is left 
a residue, amounting to about three fourths of the original material It is fhsed 
and pmified from extraneous ingredieots (which Warren Be la Rue and H Muller 
• hare found to consist partly of the eolophene senes) by sulphuric acid The foreign 
BUMtances are thus thrown down as a black precipitate, from which the supernatant 
liquor IB decanted The black precipitate, when freed from acid bj eopions washing, 
lias all the charsctenstio properties ot native asphaltum The fluid is then transforred 
ti^a still, and, by means of a current of steam made to pass through heated iron tubes, 
IB distilled St any required temperature The distillates obtained by this process are 
classed secording to their distillmg points, rangmg from S0U° to 600° Fahr The 
distillations obtained, at 430° Fahr. and upwards, contain a sidid substance, resembliDg 

a 8 
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ia «donr nd i<l many phyucrf and ishemical properbes, the paraffloe of Reichenbe^ j 
like It, It u eleetnc, and «• ohemical aftai^ is Tery feeble bat there ere wssons fiw 
bdierins’ a didenfoee exists in the atomle oonatitation of the two subatancex 
The comineroial nsme xA BdmenttM is giTen to one of Ae flmdB ftom the Burmese 
pitch. Candles mandSaetared ftom the sohd material (Pitrq^M) possess grtat illu- 
mlnatiDg power. It is stated that soch a candle, wei^^ing |th lb., will as 
rnueb light as a candle weighing |th lb. made of spermaoeti or of steario acid Its 
property of fliavng at a ^ery low tempentore into a tranapareiit liquid, and not de- 
composing below 600° Fabr., recommenda this anhstanoe as the material of a bath 
fbr ebemieal pwposea. Aa to the fluids obtained in the second distillation, already 
descnbed, they ^ possess great Inbrieating properties , and, nnlike the common 
fixed mis, not bemg deeomposaUe into an acid, they do not corrode the metals, 
especially the alloys of copper, whidi sue used as hearmgs of machinery This 
arersion to chemical combination, which characterises all these sabstances, affords, 
not only a secnnty against the brass work of lamps being uynred by the hydro- 
carbon burnt m them, but also renders these hydro-carbons the best detergents of 
common oil lamps. It is an interesting physical £ict, that some cff tbe non-Tolatile 
liquid hydro carbons possess the fluorescent property which Stipes has found to 
reside in certain vegetable infusions 

An important eharaetertstw of the Burmese naphtha is its being almost entirely 
destitute of the hydro-carbons belonging to the olefiant gas senes ^ Naphtha 
MINERAL GREEN SicA&le’s Green. Arsenite of copper See Schbele’s Gmsi H 
MINERAL PURPLE Purple of Cassiai — which see 
MINERAL STATISTICS of the United Kingdom. 

Wit^ our limited ^ce, the fnUowing tables will gwe a sstisfoctoiy view of the 
progress of mining ladnstrles of these islands. 

Mr Carne has given a table of the production of tin in Cornwall from 1750 to 1837 
We adopt this table from 1800 to 1837, after which, until 1848 no exact return could 
be obtained. Prom 1S48 tbe progress of tm mining during the present century is 
given From 1858 to 1665 tbe retoros are tabulated on a aubsequent page 

Produc* iff BnUA 7Vi Afiaet stiiee 1800 


1 curl. 

Tom. 

Tetn 

loBI 

yaara. 

m 

Ynn 

Tool 1 

1800 

2,522 

1815 

2,941 

1830 

4,444 

1845 


1801 

2,365 

IBIG 

3,348 

1831 

4,300 

1846 


1802 


1817 

4.121 

1882 

4,323 

1847 


1803 


1818 

4,066 

1833 

4,065 

1848 

6,618 

1804 

3,041 

1819 ^ 

. 3,315 

1834 

2,989 

1849 

6,952 

1805 

2,785 



1883 

4 228 

1850 

6T29 

1606 

2.905 


3,373 

1836 

4 034 

1831 

6,143 


2,465 


3,278 

1887 ' 

^,790 

1852 

6,287 

1808 

2,371 

1623 

4,218 

1888 

5,180 

1853 

5,763 

1809 

2,546 

1824 

5,003 



1854 

5,947 


2,036 

1825 

4,358 



1833 

6 (100 

1811 

2,385 

1826 

4,603 

1841 


1856 , 

6,177 

1812 

2,378 

1827 

5,565 

1842 


1857 

6,682 

1813 

2,324 

1828 

4 931 

1643 


1858 

6,sfi0 

1814 

2,611 

1829 

4,484 

1844 





Mr Carne agam informs ns that the prices paid to tbe tinner m Cornwall, between • 
the yean 1746 and 1788, varied from 60r the cwt. to 7Ss. tbe cwt In a Report of a 
Select Committee of the Honse of Lords, on the state of the Bntfefa Wool Trade, is a 
(able compiled by Edward Charles Hohler, giving the average pnces of several articles, 
amongst others of tin, from 1783 to 1828 inolusive From this table the following 
extraet is made 


1783- 

£ » 

- 4 1 

d 

7 percwL 

1810- 

£ s 

- 7 9 

1789- 

- 3 10 

3 n 

1815- 

- 7 8 

1794 - 

- 5 0 

8 H 

1820- 

- 8 15 

1800- 

* 5 4 

s » 

1825- 

• 4 16 

1805- 

- 5 16 

8 11 




This doea not differ matenally from the prices given by Mr Carne as the prices 
paid to thetmncr la Corow^l the apparent disorepBooiea anae from the fret, fh*t 
the above table is the pnce of tin in the metal market, therefore we have to add, to 
the price for tm ore, the cost of brmging it intot^ metallie state 
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The 7 Bliie of the metallio tin produced la 1833, vheu ffae priee vericd from 112iL 
to 1 18/ per ton. mtcy be eetimsted at 700,0001 In 185i, the range of pncea, not very 
different from those of the previous year, gives a total value of 690,000/ The averan 
prices of 1835 irere— Eugluih Uooks, 12SL , bars, 126/ , refined, 1891 In 1858 the 
mean average price vas 119/ per ton. 


Tltt prodvet of the Copper Mtaes of Comwa&fnm tie year 1 725, u» pertode of 
ten pfore. 



Tone of Ore 

Arerage Price 
per ton 

Amount revised 

From 1726 to 1735 - 

61,600 

£ e d 

7 15 10 

£ 

473,500 

„ 1785 to 1745 - 

75,520 

7 8 6 

560,106 

„ 1745 to 1735 - 

98,790 

7 8 0 

731,457 

„ 1765 to 1765 - 1 

169,699 

7 6 6 

1,843 045 

„ 1765 to 1775 - 1 

264.873 

6 14 6 

1,778,337 

„ 1776 to 1785 - j 

304,183 

6 8 0 

1,827,106 

„ 1785 to 1795* - 1 



„ 1795 to 1800 - j 

1 

249 834 

6,9 6 

2,177, 724t 


The produce of copper ore has been given by Sir Charles lemon to the end of 1837 
Commencing fViom that date, the following may be received as an exact statement of 
the progress of this especial mineral industry The acoonuts are made up to the 30tb 
of June in each year specified. 



Kuirber 
ot Minp« 










1 


n 

D.ite 

Srllitig 
Ore at 

Total of Ore 
bold 


Fine Copper 
In Ore 


Honfly Viloob 

StBiidard I 

■ Ticket. 














mgs t 













• 


Fons 

81 cut 

qrs 

lbs 

aTcTt 

Ibe 

£ M. d. 

£ 

8 d 

1838 

76 

145,668 20 

0 

0 

11,527 

4 

1 

17 

857,779 11 0 

109 

3 n 

1839 

79 

159,551 

0 

0 

0 

12,450 

18 

1 

24 

932,297 12 6 

110 

2 0 


79 

147,266 

0 

0 

0 

11,037 

16 

3 

1 

792,758 

3 6 

108 

in 0 

1841 

79 

135 090 

0 

0 

0 

9,987 

2 

1 

23 

819,949 

2 0 

119 

6 0 

1846 

70 

135,581 

0 

0 

0 

9,896 

3 

0 

15 

622,870 12 0 

120 

16 0 

2843 

64 

244,806 

0 

0 

0 

10,926 

1 

0 

6 

804,455 

19 0 

no 

] 0 

1844 

68 

152 667 

0 

0 

0 

11,246 

14 

1 

20 

815,246 

9 6 

109 

17 0 

1845 

77 

1 ”17,000 

0 

0 

0 

12 339 

2 

3 

11 

835,358 19 6 

103 

10 0 

1846 

88 

158,913 

0 

0 

0 

12,447 

16 

1 

16 

886,785 

1 6 

106 

8 0 

1847 

92 

148,674 

0 

0 

0 

11,966 

8 

0 

18 

830,739 

9 0 

103 

12 0 

1848 

90 

155,616 

0 

0 

0 

12,869 

19 

1 

16 

825,080 

2 6 

97 

7 0 

1849 

89 

144,938 

0 

0 

0 

12,052 

17 

8 23 

716 917 

7 0 

92 

11 0 

itJbo 

72 

150,890 

n 

0 

0 

11,824 

0 

1 

21 

814 037 

3 0 

103 

19 0 

1851 

76 

154,299 

0 

0 

0 

12,199 

16 

1 

15 

808,244 

1 6 

101 

0 0 

1852 

82 

152,802 

0 

0 

0 

11,706 

16 

3 20 

828,057 

19 6 

106 

12 0 

1853 

94 

180.095 

0 

0 

0 

11,839 

14 

0 

0 

1,124,661 

2 0 

136 

16 0 

1854 

96 

180,687 

0 

0 

0 

11,779 

14 

0 

0 

1.153.766 

a 6 

140 

2 0 


For some years the annual produce of frie copper mines for each particular year 
IS made up to the end of December Without this statement it might appear that 
, some discrepancy existed between the retnms now given and those published ir 
‘ th% Mmotre of the Gedogteoi Suroey of Great Brttam. Thera may be some ad- 
vantage in giving the sales frvm oar Ctnrush coppcrmises fin- each particular year lo 

J Thn produce oftbe mbm for tbe yean 17B9 to 1791 caonct be obtalDed, but flie quantttlee of copper 
m fold in tbe other jeare of the period were ea follows — 


Tears - 

1786 

1787 

1788 

1704 

nos 

Tens 

SSSSN 

88047 

31A41 

48315 

43389 

Amount • 

- 4S7.a37 

190,738 

lao^oa 

8»370 

386,180 


t Tbit tneludee the lest Are yeare of the last oratuty only 
Sundry smell mlnu selling under 10 tons are not mcluded In thie nnmber 
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Deconber, 1854 ) these may be regarded h Tcry oloee to the trodi, the piiy&te 
t ffnnuftt sales having been mnmportant. 



Ore 

Copper 

VhllM. 

1 

Toiti 

Toni 

ewt V*- 

tbs. 

£ t 

4 

1 1843 


12,241 

19 

2 

5 

980,090 17 

0 

1849 

146,826 

11,688 

18 

0 

22 

763,614 19 

0 



12,253 

10 

2 

21 

840,410 16 

0 

B » 


11,807 

8 

2 

18 

783,947 8 

6 


165,593 

11,776 

17 

2 

24 

975,975 14 

0 

1858 

181,944 

11,913 

13 

0 

12 , 

1,155,157 3 

6 

1864 

184,858 

11.979 

4 

3 

21 1 

1 192,696 13 

6 


The earheft accoaots of the Svaosea sales vhich we have heen enabled to obtain 
are from 1804, when fiirt the cop»« sales were published mthe 0*ni6ria«TiewapaiK,r 
The publication of the prmted ticketing papers commenced in 1839 As these retarns 
show a very remarkable extension of the copper trade of Swansea, the amount sold 
for ea(.h year is given 


Copper Orem aeld at Surafueajron the year 1804 to 1847 


Date 

1 Lglim 

Welih 

Irish 


Dite 

1 ngliih 

Vlelih 

Inib 1 

Torelgi, 


lent 

Todi 

Toni. 

Toni 


Tom 

Toim 

Toot 

Tom 

1804 


52 



1826 

505 

1,115 

4,271 


18U5 





1527 

508 

1,140 

7,'J83 


1806 

- 

41 

62 


1828 

320 

8,555 

EMEI 

199 

1807 

. . 

68 

Ini 


1829 

720 

6,076 

7,044 

668 

1808 


312 

1,391 


1630 


1,788 

9,113 

984 

1809 


240 



1831 

540 

1,442 

9,707 1 

975 

1810 

. - 

400 

603 


1832 

646 

3,164 

11,399 

641 

1811 

. . 

86 

68 


1833 

361 

1,766 

11,293 

1,059 1 

1813 

. 

623 



1834 

377 

3,386 

17,280 


isn 

_ - 

442 

213 


1835 

2^ 

3,770 

22,123. 

6,768 

1814 

. . 

821 

429 


1836 

535 


MKilMl 

9,046 

1815 

77 

1,079 

700 


1887 

179 

24216 

22 306 

14 521 

1616 

35 

, 600 

673 


1838 

964 

3,410 

22,161! 

19,868 

1817 

. 

422 

g 


lt<S9 

1,812 

2,637 

23,613 


1818 

317 

247 

349 


1840 

752 

1,525 

20 (66l 

3jf3 

1819 

1,796 

90 

1,5*11 


, 1841 


1,180 

14,321' 

41,364 

1820 

1,408 

124 

2,200 


1842 

mElLM 

857 

15,253 

44 393 

1621 

957 

191 

2,040 


1843 

756 

1,133 

UftliiSJI 


1822 

531 

412 

1,92H 


1844 


700 

20,063 

45,491 

1823 

633 

564 



1845 

622 


19,647 

46,643 

1824 

436 

1 358 

4,471 


1 1846 

549 


17,558 

39,348 

l82o 

2,061 

1,191 

5,350 


1847 ! 

406 


14,373 



The great advance m the ^ntities of copper ores from Ireland, shows the advantage 
of a better system of mming m that country &an such as had been previously practised 
Improvements are still reqaired there is no doubt but that the mmeral resources of 
Ireland are of the highest order, they only wait fhrther development 
The qaantitv of Foreign eopper ores imported has been stei^ly increasing. The 
largest quanUties have bwn pr^uced m the following localities. 

Previously to 1648, the tokl quanUtiea sidd at Swansea, of whteh any rctnms can 
be obtained, were m follows — 


O brs 173,634 tons of 21 ewt 
dull - 82,580 
Cuba • 86,033 „ 

Santiago > 67,280 „ 

CoptSpO ’ 14,887 „ 

Valparaiso 9,306 „ 

Keirway - 8>357 „ 


St JosB in Cobre S.S46 tons of 21 ewt 

Burra Burra - 5,380 „ 

Kapunda • 2,354 „ 

Bacuranco > 1,112 „ 

Cobqa - - 1,798 * 

Pennsylvania- 1,454 m 
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From t1»t yetf to tlie end of 1854 tbe quBotities of ore goU. at Swaiuea bare beea 
aa foUova 


^Vwm (As Foreign iiaua 


Nruk. 

IMS 

1840 

ISK 

IBGl 

IS9S 

^8^» 

ISM. 


Tmi» 

Ton* 

Toil* 

Too* 

Ton* 

Ton* 

Tod* 

Cohre 

17 564 

19,409 

6,905 

14,724 

11,106 

9,141 

12,804 

Chill 

8,398 

813 

668 

421 


407 

811 

Burra Burra 

4,047 

7,838 

3,405 

829 


560 


Cuba 

7,486 

8,697 

4,546 

2,955 

3,799 

3,889 

8,110 

Copuipo ' 

781 

710 

875 

406 

89S 

796 

1,070 

Kapunda - 

661 

813 

949 

868 

869 

893 

733 

Santiago - 

716 

1,518 

1,119 

8,086 

1.978 

789 

785 

Reeompenta 

460 







Gibutra - 

- 

151 






Kamnantoo 

321 

. 


. 

169 



Cabral 

- 

96 

87 





Montacute 

93 







New Zealand - 

. « ' 


. - 

96 




Parmga - 

82 



• 




Havannah 


209 

- 

161 

- 

302 ' 


Adelaide > 

33 

. 

135 

48 




Australian 

40 

- 

- 

61 i 

US 

- 

102 

Cantabra > 

43 







Carridad - 

20 







Kaw aw - 

_ 

307 

853 

961 

209 

104 


W«stKaw-aw - 

j 

- 

- - 1 

! 

423 

64 




The recent importations are given noder Coffer. 


Trom 1847 to 1854, the folloving Irish mines sold copper ore at Swansea. In tlie 
AftuaalStatutiea of^e United Kingdom, pabhsbed annually from the Mining Rei-oid 
Office, these accounts are continued 


• Name 

1 

,^1 

j 

1^49 

1850 

1861 

1852 

isas 

1854 



T-w* 

Tom 

T mu. 

Tnnii. 

Xnn* 

Tnnii 

T'Jiifc 

l>nalha^en 


5,872 

6 812 

6,137 

6,969 

5 692 

5 868 

■HI 

Knock niahon 


4,674 

2,787 


3,624 

3,471 

3,373 

4,431 

Ilolyford - 


302 



- 

89 

499 

561 

Ball} murtagh 


1,449 

1,059 



556 

455 

1,237 

Lackamore 


152 

114 

■Tiic 


■in 

- 

159 

Gronebane 


137 

_ 

18 


85 

121 

50 

Gnrtnadyue 



- 

154 

- 

- 

- 


Ballmoe - 



- 

59 

97 

- 

- 


Tigrony - 



- 

13 

- 

- 

- 


Connorree * 




* 

- 

22 

40 


Galway - 



- 

- 

- 


54 


Cosbeen - 



- 

- 



* 

4S 

1 Total quantities of ores'] 
sold in each year fmat tbe 1 
Irtsh mines by pnUie tick- | 

i 

13,586 

9,772 

6,847 

10,998 

9.991 

10,410 

11,605 

etings at Swansea. J 






1 I 




Thefdlowing tables give the tine state of our metallifetou produce for the last 
leren years — 
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Omer TVmAo ^ Oe thuUd Kingdom «nu» 185«v gimng A> ■WR^er tf mom. tha 
qimtx^ of on nuMtf, tta value, the qaanii^ qfmeial^ capper obtained, and it* valve. 


Yarn 


Ktmbw 

oriiiaM 

Cop^etHH* 

VUMofOra 

Thie 

0<vper 

ValMOfllK 
Mine Copper 

1«S9 - 


170 

tent 

236,789 

d 

1,506,636 


t 

1,784,700 

1860 - 


170 

236,696 

1,507,183 

15.968 

1.706,261 

1881 > 


173 

231,467 1 

1 1,364,727 j 

15,381 

1,572,460 

1862 - - - 


’ 230 

224,171 

1,216,777 1 

14,848 

1,493,241 

1863 - - - 


1 228 

810,947 I 

1,100,554 , 

U,247 

1,409,608 

1864 - - - 

« m 

1 215 

214,604 1 

1,156.471 

18,808 

1,350,699 

1865 - 

m * 

1 80S 

^ 198,298 

927,938 1 

11,866 

1,134,664 


Tat obtaxnedfrom the muue of CwnwtU and thmmekve mnee 185& 


Tun 

Tio Ore 

Value of 
Ore 

MeteUie Tm 

— 

Value of 
Metdlie liD 

1859 

1R60 

1861 

1 1862 

1 1863 - . - . 

I 1864 

1865 

tons. 

10,160 

10,400 

10,963 

14,127 

15,157 

15,211 

15,686 

t 

738,488 

612.160 

793,698 

64<f,382 

963,983 

925,969 

867,435 

toni 
6,497 
6,656 
7,016 
8,476 
10,006 
10,108 
10,039 j 

£ 

850,432 
866,306 
857,706 
983 216 
1,170,702 
1/>82,061 
971,273 


QaanttMeofltm Che rax^d, in each Coantg » England, Wain, Scodand, and Jietaaid, 
m each of the Yeaxe 1S62, 186S, 1864, 1865 


/ 


lera 

1863 

1864 

18CB* 

Cornwall - 


tons 

emu 

tcnu 

e«ti 

tm. cwta. 

tout. CWU 1 

- 

24,626 

14 

18,975 

19 

34410 

6 

36,li2 

0 

D«T0BB5ire 

- 

3 530 

0 

7014 

0 

11,068 

0 

37,814 

5 

Someivetshin. 


31,413 

3 

34,709 

0 

52 921 

4 

37,934 

19 

Cioueestenhire- 

164 013 

0 

127,497 

0 

141,843 

0 

152 710 

0 

1 Wiltshire • 

- 

47,900 

11 

72,612 

0 

79,918 

S 

77,291 

0 , 

1 Hampshire 

- 

3,476 

5 

1,400 

0 

5,100 

0 

3,525 

0 

1 vlafordahire 

- 

2,244 

0 

4 803 

0 

6,666 

0 

2.557 

0 

1 Northaniptonshiro 

116,718 

10 

126437 

0 

335,787 

0 

364449 10 

Lincolnshire 

- 

52,171 

18 

69,618 

2 

74419 

“ 

124,913 

IP 

WarwickshiK 

* 

14,750 

0 

12,500 

0 

15,750 

0 

16,500 

% 

Staffordshire 

- 

1,346,834 

0 

1431409 

0 

1431450 

0 

1484,991 

0 

Shropshire 

- 

225,400 

0 

247400 

0 

254,590 

0 

273,810 

0 

Derbyshire 


345,450 

0 

350,500 

0 

325,600 

0 

350,000 

0 

1 orksoire 

- 

2,040,597 

9 

3,028,805 

18 

2,956,890 

14 

8.8^7,359 

0 

J^ncashire 

- 

559,891 

0 

658,642 

13 

691,421 

15 

607,439 

5 

Cuiftbeiland 

- 

533,940 

0 

690,974 

15 

1 863 667 

0 

897,059 

18 

NorthamberlaDd and! 
Dorhun • J 

12,475 

0 

125,000 

0 

175,500 

0 

120,000 

0 1 

Wales 


526,209 

2 

448499 

10 

497,482 

5 

485 992 

0 

Scotland • 


1,500,000 

0 

1,500.000 

0 

1,950,000 

0 

1.470,000 

S' 

Ireland - 


10,431 

0 

31,673 

1 

60,602 

0 

29,117 

0 

Isle of Man 


647 

0 

889 

16 


120 

0 

Sundries - 


— 


9,088460 


— 


355 

11 ^ 

Total 


^,562,240 

”•! 


10,064,890 

16 

9410,045 17 


Total ertmated Talae ft* the United Kingdom in 1662, 2;8g9,786l, 16«. i in 1863 
3, <40^7894 6«. lOdl, and in 1664,3,867,144/ * u 
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Quantities 0/ Ptg Irwt, made m each emtnfy in Ei^hndt Wtdet, and Seadandf tm each 
gf Ike Yeare 18GS, 1868, 1864, and 1886 


EhGUin> — 

Northomberiand - 
Dariiam ... 
'loTkstnre - - - 

Uerbf Bhire - 

LancaBbire - - - 

Comberland 

Shropshire - - - . 

Morth StaSordsluTe - 
South Staffordshire and 
Worcestershire 
Korthatnptonshire 
Lincolnshire 
GloDicesterBlure > 

Wiltshire - - - 

Somersetshire - 


Walkb — 

Denbighshire, &c - - 

Glamorganshire, anthracite' 
Caermarthenshire, do 

Pembrokeshire, do 

Brecknockshire, do 

Glamorganshire, iituniinotH 
Brecknockshire, da 

Monmouthshire, do 

Total - 

•ScOTluUID — 

Ayfshire - - - 

Lanarkshire 
Fifeshire - - - 

Linlithgowshire - 
SuriiD^ire - - I 

Clackinannansihire • 1 



1,160,000 1,158,760 1,168,478 


Argylesbire 


1,080,000 1,160,000 


Table shcmng the guanUt^ of Ptg and Merchant Iron madCy of Coaia rued » the 
Mviufacture gfthem, ibtA the Quaniitg renatAiny^ each Head tfiht Popultttwn 



* Thu II Mtnoatcd, ftvni thi w 
toni <rf cod tor Wait tumice, cm 
i BsdnwtiA, in like msniMr fii 
OH toto fluiliod Iron 

















Qttonfefafg Md Tot al valut of Zmc raised in England, Wales, and Ireiand, m the years 1862, I863, ige^, aad 1869 
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mineral statistics 



Ikrlaiid 



Numbv of MMtBy QuoitfiftM of Ltad On o/id MetaUtc Lead produced tn each Courihf m Engkatd, Wttle% Scotland, and Irdand m each of <Ae Yeara 

ll62, 1863. 1864, and 1865 
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InUud is omitted 












and nttmated Vahu at An i%tee of ProdtutHin of Ae principal MineraU and Metals produced m 

Jiroet Ae Yeats 1854 to 1865 
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The reteU <if the examteattou ef ten jreort' rvtitnu of O^ttry Aeeidenta vivatma 
*M»qf 


1. Th« avenge number of acoldenti in the etdlleriee aonaally . 719 
S Theoe were divided ai^BUowi.— 

a. Ex|do«unis - >‘-62 

b. Falls rooA and ooaJ 

c Aoeidents in shafts 

dL MiBoellaneoM > - - . . . >122 719 


a At soiAoe accidents involving lou of life, the average 
taken as above 

4 Total of colliery aoeidents below and at Eurfaoe occasioning 

loss of life - 7J4 


5 boDsUme pits worked under the Colliery Inspectors’ Act. 
These have only been aepanted fiom collieries smoe 
1862.— 


a. Explosions 

A Falls of roof .... 

c In shafts > . . . > s . 

J Miseellaneoiis 

Therefore the total average of all accidents comiiig under the 
Jnspectioa Act, hu been .... 


• a 

- S6 

• 25 

- li) 77 



Aflsr ^ k/ejhm the aecutenU given ahote. 



Explosioni 

pAlUof 

Boot 

Aecidciitt 
10 Sbaftt 

Sundr> 

Caum 

Total M J 
MCll 1 
l>i>trict ' 

NorthumberiaTid, North Dor- 1 

30-1 

23 0 

I2’l 

593 

1255 1 

1 

1 

e 

md 

rC 

South Durham ... 

62 

34 0 

94 

20 2 

69 8 

Lancashire N and E Division 

11 3 

27 1 

12 2 

103 

60-9 

LancarbiceW and North Wales 

19 0 

34 3 

19 1 

US 

•83 6 

Yorkshire - - - _ 

21 2 

210 

13*0 

72 

66 4 

Derbyshire, Nottinghamshire') 

) 21 

22 1 

10 4 

141 

40 0 

Leicestershire, Warwickshire J 

North Stafford and CSiesbire . 

2 0 

200 


8 ] 

59 1 

SkStafflmdandWoreesterahire - 

11 1 

7>3 

31 8 

101 

128 t 

Monmoiitbibixe, Gloucester- 1 

31 4 

350 

3 0 

72 

81 7 

l 

shire, Somerset and Devon J 

South Wales . - . - 

83 1 

65 1 

11 0 

251 

124 3 

Semland E - - - 

Scotland W - 

22 » 

23 4 

9 S 

60 

39 9 

62 

22 3 

82 

82 

39 9 


163 5 

406 6 

167 0 

1811 

9182 

IronsUme kbnes ... 

6 1 

400 

30 0 

150 

91 1 

Total .... 

169 6 

446 6 

197 0 

1081 

1 

1009 2 


1. The Dumber of aoddents involving loss of life in each year . 8S] 

2 The number of Itves lost in each year by the above acM^nts - 1009 3 
1. The number of collienes in the CTmted Kingdffln ... 2180 

4 Accidents therefore occur aanaally at rather more tban one* 

third of the eolhenes. 

5 A lif^ IS lost at one.thlrd of the coIHenes. 

4 Quantity of coal raised snnuaUy ..... 94,000,000 tona 
7 Therefore a life fer, of coal raised > ... 92,161 „ 

9. Talas of the coal raised at pit's mouth ... £23,000,000 " 

9 A liih IS lost in the production of coal valued at - > £81,803 
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MINERAL CARSON AirratiAciTK.->irAiQA Me 
MINERAL OILS. S«e PxBAmmk 
MINERAL TALLOW See Batchstzsie. 

MINERAL WATERS. See Sosa WATsm and Watsbi, HnrsBAL 
MINES. {Sarg»erk9t Gezm.) The mmer, m sinking into the earth, soon opens np 
ttomeroiis spnnga, whose waters peircolate into the cxoaeatious whldi he digs. When 
his workinj^ are above the level of some valleyand at no great distance, it is possible 
to get nd of the waters Ij leading them along an edit feed, or potferjr qf ifflias This 
finm alwajs the snreet means of drainage ; ana notwithstanding the great oatlay which 
it lavolves, it la often the most eeonomi^ Many adit levds are severai mites in 
length . and are so contrived as to discharge the waters of several mines, as in the 
Gwenaap distnot of Cornwall, and in the environs of Freyberg Such an amount of 
dope should be given them as la barely soffieient to make the wat^r run, at tbe 
ntmost flttim ^ to so as to dram tiie mine to the lowest posulde level 

Whenever fte vnAings axe extended below the natural means ofdratnage, or below 
the level of tbe plain, recoorse mnst be had to meobaniical aids In the first place, the 
quantity of pocolating vater is diminiabed as much as possible by planking, walling, 
or/KdAniy with the greatest possible care those pits and excavaUons which traverse the 
water levels i and the lower workings are so amnged that all the waters may nnite into 
swtijM or wella placed at the bottom of the shafts or inclined gaUenes \ whence they 
may be pnmped np to the day, or to the level of the gallery of fjfiux In most mines 
aunpie lifting pomps are cm[noyed, bat in those districts where the neeeinty of raising 
huge volomes of water firom grost depths has led to improvement, forcing pumps or 
plumgtr lifta are introduced, placed over each other at intervals of from 180 to X40 
fbew altbongh* for convenience, a lifting pump or drawiiiy hft occnpiea the deepest ex* 
tremity of the abaft, whence it raises the water to the first plunger, and that again forces 
the stream upward dirongh the coloinn or treea to the one next above it, and bo on, 
ap to the adit level, or to foe surface 

These draining mafomea are set m motion by that mechanical power which happens 
to be least costly in the place where they are establisheA In almoet the whole of 
England, and over most of foe coal mraes of France end Silesia the work » done by 
steam engioes , m foe principal metallic mmes of France, and in almost foe whole of 
Oeemany and Hungary, by hydranbe maofaines , and in other places, by machines 
moved by hones, oxen, or even by men If n be requisite to lift the waters merely 
to an adit level, advantage may be denved from the waters of the upper parts of 
foe mine, or even from waters tomed m firom the surface, jn establishiug in the ndit* 
level wnter-prMsnre maefamea, or overshot water-wheels, for pumping up tbe lower 
water Tbbi method js employed with success in several mines of Hangar} , Bobcmia, 
Gennaiiy, Derbyshire, Corawall, in those of Foullaouen in Enttany, A& It has been 
remark^ however, t^t foe copioas springs are found rather towards the surfhee of 
foe soil than lo tbe greater depths. • 

Tbakspokt oi Obeb to thx Scbxace. 

Hie ore hetng extracted ftum its bed, and having andergone, when requisite, a first 
sortings It beecnnes necessary to bring it to the day, an i^ration performed in different 
ways, according to circonutaaces and localities, bat too ofien according to a blind 
routine There are some few mines at foe present day, where foe mterior transport 
of ore 18 executed on the backs of men , a practice foe most disadvantageous i>oi.silile. 
hot which IB gradually wearing out The carriage along gsllenes is usually e^cted 
by means of sledges, barrows, or, atiil better, by little waggona In many continental 
eonntnes these consist of fiamea resting on four wheels , two larger, wbich are 
placed a little behind foe centre of gravity, and two smaller, placed before 
iL When foiB eamage is at rest, it bears on its four wheels and inclines forwards 
But wiien foe miner, in pushing it before him, leans on its posterior border, he makis 
It horuontal, m which case it rolls only upon foe two larger whe^ Thns the 
ftietnm dne to ftmr wheels is avoided, and the roller or trammer bears no part of the 
burden, as he would do with ordinary wheelbarrowa To ease the draaght still morn, 
two parallel rails of wood or iron are laid along the floor <rf the gallery, to which the . 
wheeia of foe carriage are adjusted. It la especially in metallie mines, where themre 
u beav^ and foe gmUenes often crooked, foat focsepeeuliar waggons are employed. In 
eoel mmes laner waggmiB, or ftames carmng large baskets, are preferred. Tbe 
above wain, called on the continent a dog (cAua, Biatd), » now often replaced bu 
laim tram or waggon with flanged whe^ miming on edge caiU of wrought iron'^ 
la foe gnaat mines, each as many of foe eoel and salt mines of Great foitain, foe 
Mt miM of Galiicia, foe copper mmes cf Fahlun, foe lead mines of Alston Moor, 
MTses have long been introdooed into foe workinga to drag heavier waggons, or a tram 
of waggons attached to one another. These amnuds edten live many yean nndef^ 
ground wifoont ever tevisitmg foe itght of day, w'hihtt in afoer oaaea they are broug^ 
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to tlie surftwe at stated iaterTals,iometime8 duly lo a ftir oftbe largeit eolbenea it 
has been ftiund preferable to eatabluh stationar} engines undei^roond, wbieh bring 
the trams of wagons, by means of an endless rope, alo^ the galleries to ^ bottom ot 
the shaft In other mines, snob as those of Worsley in Utncashue, sabterranean canals 
are rut, which the mineral u transported in boats 

V\ hen tne operations of a mine are commencing, and the works are of little depth 
and employ fhw men, it is snfBcient to place over the shaft a simple windlass, by means 
of which a few hands may raise the water barrels and tabs or kibbles filled with stone 
or ore , bnt this method soon becomes inadequate, md must be replaced hy fmrae^kmi 
or more powerful machines 

Accesbout Details 

Few mints can be travelled entirely bj means of mllenes more nsnally there 
are shafts for mounting and descending In the pits or man} mines, espeoiall^ of col- 
lieries, the men go down and come up h\ means of the machines which raise the 
mineril In some mines of Mcvico Northern England and the North of Europe^ 
pieces of wood, fixed into coch side of the pit form the rude steps of a ladder by which 
the workmen pass up and down In othei imnes steps are cut m the rock or the mineral, 
as in the quid silver ir ines of Idna and the Palatinate, in the salt mines of Wielicska, 
and some nf the silver mines of Mexico In the last, as in the East, they serve for the 
transport of the ote which is can icd up on men s hacks Ijiatl v, some mines, as in the 
A u&tnan \lps, are descended bj means of blopmg timbers,<hoine of which have an meli- 
nation of more than The woikmen m sliding down in a sitting position, rqpilate 
the tcio ity of the descent by holding a cord, which is fixed along upper side or 
roof of the inclined shaft 

Minors deni e light from candles or limps They cairj the foi mer in a lump of moist 
clj} or in a kind of socket, terminated bi m non point, which seri es to fix it to the side 
of the excavation, or to the timbering The lamps are made of iron, tinplate, or brass, 
hirmoticailv closed, and so suspended that they maj not readily droop or miert, and 
spill the oil Thi} are gem rally hung on the thumb by a hook, so as to leave the 
rest of the hand at libirti for climbing Miners also employ small lanterns suspended 
fiom a button hok or from the girdle Many precaiitious and much experience are i e- 
quisiteto enable them to carry these lights m i current of air or m a vitiated atmosphere 
It IS eepicialh m coal mines liable to the disengagemint of carbnretted hydrogen or 
/ire damp that iiiua«uns of precaution are indispensable agsinst explosions Tbe ap- 
peamne^ of any halo round theflame must be carefully w atched os indicating danger and 
the lights should be camud near the bottom of the gallery The great protectors against 
these deplorable accidents are sent lation and the safety lamp. See SiApz7rr<LABiF 

We ciDiiot conclude this geni,ral outline of the ucrkiiig of mines without gisii% some 
account of the mmers. Most men base a horror at the idea of burying themselves, even 
for a short ]ienod, in these gloomv recesses of the earth lienee mming operauons 
were at fiist so mnchditad^, that in early times they could only be earned on by tbe 
employment of slaves This dislike has diminished in proportion to the improvements 
mi^e in mining , and finallv, a profitable and respected source of gam, reqnirmg a more 
than average exorcise of skill and intellect, has giien mining its proper rank among 
tbe othi r branches of industry , and that etprit de coipa, so conspicuons among seaioen, 
has also arisen among mineis, and adds dignity to their body I ike every society of 
men engaged m perilous enterprises and cherishing tbe hopes of great success miners 
get attsched to their proftasion which, a< they advance in intelligence, th^ regard with 
pnde, and eventually in thtir old age they look upon other occupations with something 
like contempt. They ftirtn in certaiu countnes, such as Oermsny and Sweden, abody 
foimally constituted, which enjoys considerable privileges ( and tbe dugrape being 
ejected ftom that body appears to exert in those countnes a good moral infiuence 
Miners work ugnally inr 8 hours at a time, this being called a core, or shift (poste in 
French, SbAicAr in German) 

Miners wear in general a bat or cap capable of withstanding a Mow, and a dress 
■nited to protect them as much as possible from the annoyances eattsed by water mud, 
or strong draughts of air One of the most eB»ential parts of the costume of the 
^rman miner is an apron of leather, fitted on behind, so as to protect him when 
seated on a moist surCice or on angular rubbish In England tbe mmers mostly 
wear flannel next to the skin, though they frequently in deep mines stnp off all their 
clothes except their trowsers In most oounti les the hammer and small pwk or wedge, 
th^ instruments with which be ore the employment of gunpowder all nunmg was 
performed (called in Gennan Scbloff^ and £t«ea/ disposed in a 8t Andrew's cross, 
are the ba^ of mmers^ and are engraved on their bnttoua and on everything be- 
longmg to mmei 

Many oftbe enterprises executed in mines, or in subserviency to them, occupy a 

You m H 
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i«i<tang»»«W Tank jn ih« kiMory of homaii labooM Sorenil mme> !a Cbe ftvt, in 
Hud m CorowoU, have been aorked to a depth of above and near SOOO . 
tfaoae indeed of Xwtenberg in Bohemia are aaid to have penetrated to 8000 fleet below 
the Bnrfaoe of the aoiL 

A grwt many descend beneath the levd of the ocean , and a few even extend 
fhr under its billows, and are separated fiom them by a thin partition of rock, which 
allows their noise, and the rolling of the pebbles, to be beard. 

In 179S, there wna opened, at Valenciana, in Mexico, an octagonal pit, folly 7^ 
yards wide, destined to hare « depth of 560 yards, to occupy S8 yean u sinkutg^ 
and to coat 240 000/ 

The great drainage galley of the mines of Claostbal, m the Harz, is 11,377 yards, 
or 6^ miles long, and passes upwards of 300 yards below the church of C lausthiil Its 
excavation was commenced at 80 different *po»^ts, Instifd from the year 1777 till 
1800, and covt about 66.000/ The yreaf Adit, which drams so many of the im- 
portant mines in the parish of Gwennap m Co-nwjU to the depth of fkom SO to 60 
fathoms, amounts, with its branches, to 30 miles in length Several other galleries of 
efflux might also be adduced, as iimarkable for their great length and expeD«e of 
Ihrmation 

The coal and iron mines subiirvient to the iron work« of Mr Crawshai at 
Merthyr Tydvil, m Wales, have gutn birth to the est iblishment interiorly and ’ihoie 
ground, of non lailways, whose total length, ouny years ago, was upwards of 10) 
hiighdi miles • 

The carriage of the coal evti acted ffom the mines in the neighbtuibood of Nlw 
castle to their points of embarkation, is executed almost entin.1}, both under ground 
and on the sh/faci, on iron riilwajs,po&M.vsingan i\tent of some thousands uf miks 

There n no species of 1 iboni which calls foi so gieat a development of power as 
that of ni'nes , and accoidinglv it may be doubted if (with the exception of some few 
engines for the leige ocean steamers) man has ever constructed maclimes so powu-iiil 
08 those which aie now employed for tfae working of ^ome mineral excavation 
The waters of seveial mines rfOorn wall are pumped oat by means of steam engines 
whose force is cK£ttiiiiient, in some instances, to the siiriutaneous action of many 
handled horses 

Minsb, Genxkal SniuiAiiT or 

Mines maybe divided g nerally, into three great classes — 1 Mines m unstratified 
rocks and toe geologieil toimotions anterior to the coal btia*a, 2 Mines in tlie car- 
bumft:roab and secondan formations, 3 '^ilnes in alluvial diMncts * 

The first are opened, ^or the most part, upon veins, masses and metalliferous beds 

The second, on strata of cotnbuvtibles as coal , and nietallifeioas or saliferous beds 

The iBbt on deposits of metallic ores, disseminated in clays sands and othci al- 
luvial matters, geologically superior to the chalk and tertiones , and of £ir more recent 
formation • 

The mines of these three classes, placed, for the most pait,in leiy different physicnl 
localities, differ no less relatively to the mode of working them, aud tlteir mcchanieal 
treatment, thou jq a geological pomt of view 

Tlie progtm of geological sen nee, however, shows that these divisions comiot be 
so definitely mode as was formerly supposed and that some of the rocks which were 
considered to be verv ancient, are m fact, among the more modern of the secondary 
strata Thus most of the metalliferous formations of the Andes and of lligigary 
ought, m Btiietncu, to be classed with the upper secondary, or even the teniaiy 
strata, altbongh they have often been so metamot^hosed as to present an appear- 
arce very similar to the (ddei rocks 

The following grouping, it will be understood, refers the mines to physical and not 
to poliucal boundanes — > 

Mines of ms Harz 

The name Harz is given generally to the country of Forests, which extends a great 
m'lny mites round the BtocAeir, amonntain situated about 95 units W & W M^e 
burg, and which rues above all the mountains of Nonh Germany, being at iti suminit 
1226 yards above the level of the sea. Ibe Haiz u about 43 ouhs in length 
88 B to BN.W , 18 miles m breadth, and contains about 480 square miles of surface. 
It IS generally hilly, aud covered two-thirds over with forests of oaks, beeches, and 
^ 1 his rugged and picturesque district corresponds to a portion of the iftlva 
/fCT<y»*a of Tacitus As agncoltnie ftirnnhes few resonrea there, the exploiatiol of 
luina u almost the only means of subsistence to its inhabitants, who amount to 
pnnci^ towns jituh-eoaiery, dauat^, ZeOerfelJ, Altman, 
tentaal, Wilaemona, Grma, and Chular, bear the title of mme-cities, nod eqyoy pc» 
wliar privileges , the people denvmg their subsidence from working in flie miijer of 
lead, silrer, and o^r, over which thev houses are bmit. 
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The most commoD rock m the Han u gt^wadLe It mdoeea die principal remi, 
!a aBaociated with clay-elater Lydmn atone, or Bihceona aUte, and ereenstonea , and u 
anoceeded in geological order hy a limestone referable, with a large prapi^uKi of 
die slat} beds, to the Devonian system The granite of whi^ the Brocken is formed 
tuTOorte all thia system of rocke. fonmiub as it were, their nncletia 
The veins of lead, silver, and copper, which constitute the principal wealOi of the 
Hara, do not pervade us whole extent They occur chiefly near the towns of An- 
dreasberg, Clauethal, Zellerfeld. and Lautenthal, are generally directed from E to 
W , and dtp to the B E. in the Andreasberg^ and to the S m the Clauathal distoiet, 
at an angle of about 80° with the horisou. 

The nebest silver mines are those of the cnvirone <it Andrcaaberg, among which 
may be distinguished the Samson and Nen&ng minea, woAed to a depth of S570 
EngVisb feet or 438 fiithoiiis lu the first of them there is the greatest step exploi- 
tation to be met with in any mine It is composed of 80 uitderhamd Mtopea, and is 
more than 65o yards tong Ihese mmeswere discovered in 1520, and the mty was 
bnilt m 1521 They produce argentiferons galena, with silver urea properly so i^ed, 
such as red silver ore, and ores ot cobalt 

The district which yields most argentiferous lead is that of Clausthal It compre- 
hends a gteat many mines, scieral of which are woiktd to a depth of above 300 
fathoms Such of the mines as are at the present day most productive, have been 
explored since the first years of the 18th century 1 wo of the most remarkable onts 
are the mines of Dorothea, and the mine of CtroliQa,vnhich alone furnish a large 
proportion of the whide neat product The giant of the Dorothea mine extends 
over a length of 257 yards, in the directiun of the vein, and throngh a moderate 
breadth perpendicularly to that direction Out of these bounds, apparently so 
small, but which however surpass those of the greater part of the conceattons in 
the Hirx, there were extracted from I'OS to 1807 uclusivcly, 888 722 marcs of 
silver, 758,84-) quintals of lead, and 23fi3 quintals of copper This mine and that of 
Carolina have brought to their ^reholders in the same period of ume, more th in 
l,120,000i profit, and have besides powerfully contributed by loans without interest to 
carry on the exploration of the less pioductjve mines le was in order to effect the 
drainage of the mines of the district of Clausthal, and those of the district of ZelUi- 
feld af^yoining, that the great Adit Level was excavated 
About 54 fethoms deeper thm the George Adit Lev cl, is the gallery employed as 
a canal, which it is now proposed to open out as an adit to iJie daylight, an operation 
-«h ch would involve 25 years’ labour 

Nexf to the two districts of Claustlial and Zellerfeld, and Andreasberg, comes that 
of Goslai, the most importmt working in winch is the copper mine of the Rammels 
berg, opened since the tear 9b8, on a nia»s of copper pv rites, disseminated tbrouch 
quartz and mingled with g^eoa and blende It is worked by shafts and gallenes, 
with toe employment of fire to break down the ore This mine produces annaally 
from 1200 to 1300 metric quintals (about 275 000 ibs avoird } of capper The 
galena extracted from it yields a small quantity of sil v er, aod a a ery little gold The 
» latter metal amonnts to only the hve millionth port of the mass explored , and yet 
means are found to separate it with advantage The mine of Lauferbera is worked 
solely for the copper and it furuishts annually near 66 000 lbs avoird of that metal 
Besides the explorations yust noticed, there aie a great many mines of iron m dif 
fereut parts of the Ilarz, which give activity to important forges inelndmg 21 
smelitog fhmaoeB The principal ores are spai ry iron, and red and brown hematites 
winch oeenr m veins, beds and masses. Earthy and alluvial ores are also collected. 

The territory of Anhalt Biinbuig presents, towards the S E extremrty of the 
Hars l«dd and silver mines which resemble closely those of the general district 
They produce annaally 33,000 libs avoird of lead 
At the soatoeni foot of the Harz, at Ihlefeld, theie is a mine of manganese 
The exploration of the Harz mines may be ti aced back for about 800 years The 
epoch of toeir greatest prosperity was the middle of the 18th century Their gross 
annual amount was in 1803 upwards of one million sterling fjead is their principal 
product, of which they furnish annually 100,000 quintals with 44,000 marcs or 
•22,000 libs avoird of silver, about 360,000 lbs avoird of copper, and a very great 
quaftity of iron Some at these mines are worked br the OovemmenS others by 
companies of adventnrers Th^ are celebrated fbr the excellence of their mining 
opei^ons for toe systematic ap^cation of the piocesses for dresung the ores, uid 
frnathe activity, patience, and skill of their workmen 

The Hara is referred to especially for the manner m which toe waters are collected, 
and economised for floating down the timber, and imp^l mg the machinery With this 
view, dams or lakes canals and aquednets have been constructed, remarkable fiw 
tour good exeontion The -watercourses are formed cither in the open air round the 
m^ntam sides or throngh their wtenoras subtemnean gallenes The o|ien channels 

B 2 
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eflUeet the nun waten,ni^l •» proeeediRf ftom the aeltiM of now% fltim 
Ae nmnn and ntwainkt^ or sanU nrtn tliat ftB m their w. The eabimviMMi 
conduits are in general the oontmoatioo Of the preceding, VIS t. 

short These tratercouisea present a defrdopraent in all, of ■»>»« i»S »!«*■ The 
banks of some of the xeeerroiie are of an extraordinary height In the aiagle diatnet 
of Ciaustbal Acre are 68 pooda, which supply water to a great nnmher of orerahot 
wheels , of those attached to the mioes, 4« wheels are at the surfko^ 9] and 3 water 
pressure engutes otideigratisd, whilst 50 wbeek J» applied to the dressing ma- 
chinery, and 39 to the smeltiM foToacea 
Id the mines (rfthe Upper Ham alone, 5000 persons are employed. 


XntEB OF THB Exafr of OsnaiAnT 

We shall embrace under this head the mines opened in the pnmaty and tranalion 
terntonea, which constitute the body of a great portion of Bohemia, and the ai^acent 
pert* ofSnxODj Bavaria, An^tria, Moravia, and Silesia. 

Among the several chains of small mountains that cross these eountnea, the richest 
IB deposits of ore is the one known under tho name of the Erzgebnye, which separates 
Saxony from B diemia on the left hank of the Elbe. 

The Erzgebtrye eontaiDs a great many mines, whose principal products are silver, 
tiM, and cobalt These mmes, whose exploration remounts to the 1 9th century, and 
particnlarly those situated on the northern slope within the kingdom of Saxony, hare 
been lung celebrated. The school of mines established at Freyberg, has been consi- 
dered the most complete in the world. This is a small city near the moat important 
workiun, 8 leagues WS,W nf Ilresden, towards the middle of the northern slope 
(^the Erseebirge, 440 vards above the level of the aea, in an agneultnral and trading 
district, well cleared of wood These eircnnistanees have modified the working of 
the minee , and render it difficult to draw au exact parallel between them and those 
of the Harx, which are their rivals m good exploration They are peculiarly re- 
markahk for the perfection with which the engines are constructed both for drainage 
and extraction of ores, all moved by water or homes , for the regularity of almost all 
the subterrauean labonrs , and for the beauty oi their tcaUtng masonry In the por- 
tion of these moantaios belonging to Saxony, the UDdeigrouDd mroings emplt^ 
d rectly from 9000 to 10,000 men, who labour m more than 400 distinct mine*, all 
assor'iated under the same plan of administration 

The sditr mines of the Eizgehrge are opened on veins which traverse gpmss, and 
though quite different in thu respect firem the argentifeTous veins of Clatutiwl, 
Guattaxuaio, SehemnitZf and Zmoqf, present hut a moderate thickness, rerety exceed- 
ing a few feet They form several groups, whose relauve importanee has varied 
very much at different periods 

For a lopg time hack, those of the ennroiu of Freyberg aremneb thenret nnidoe- 
tive, and their prosperity has been always on tho advance, notwithstanding the m- 
cFcasiog depth of the excavatioiis. Many of the mines now exceed 990 faihftma m 
depth, and with a view of relienog them of a part of the height through which the 
water has to be raised, it is proposed to hnng up an Adit Level Aom the valley of 
the Elbe at Miissen, a distance of above 18 miles The most productive and the 
most celebrated in the present century have been the mines of Himmelafurst, Hun- 
melfahit, and that of Beschertgluek 

Among the explorations of the Erxgehirge, there are none which were formorW so 
fionnsfaing as those of Harienherg. a small town situated seven leagues 8S.W iff 
Freyberg In the 1 6th centnry, ores were frequently found there, even at a short dis- 
tance from the snrfoce, which yielded 85 per cent of silver The disasters of the 
thirty years’ war pat a term to their prosperity. Since that penod they have con- 
tin jally languished , and their product now is nearly nnlL 

Onr limits do not permit us to describe in detail the silver mines that ooenr near 
Ebraifrtedertdorf, Johemn^Georgetatadt, Annaberg^ Oberwuaenthed, and Schneeberg 
Those of the last three localities produce also cobalt 
The ZDioes of Sautt-Oeorge near Schneebeig* opened in the IStii centniy as iron 
minea, became celebrated some time alter as mines of silver Towards the end 
ot the 15th century, a mass of ore was found there which afforded 400 quintals of 
Sliver On that lump, Duke Albert’s dinner was served at the bottom of the Tome - 
Tbeir richness in silver has diminished since then , hot they have attained more import- 
uee during the last 800 yean, as mines of cobalt, than they ever had as silver miles. 
Saxony is the eonntry where cobalt is mmed and extracted in the most extensive 
manner It is obtained from the isiiie veins with the silver Smalt, or oobalt-blne, 
rt the principal substaoce maonfoetured from it A little Insmuth is extracted fhmt 
, ®*!^l“>e«berg and Freyberg Some mmigattete is found in the sUper 

mtUM er the Erigebiige, and particularly at Johann <}«oi^(aiBtadt. 
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Thjt ot BwMay pvodoos a little aigeubferoue gdeu, and ergntiteou graj 
M/>pa-( bBttUe one of lead aad jaa} hewgaded clmost ■> oqIt aeoenorr 

prodoets of the ulver lodee, from which 78,000 centner or cwta of the Ural of them 
metali are annaallj extracted, and 341 ewti of copper. The actual minerab of cilrtf 
are the more important ivea. They are treated partly at the exeeUent 

lafahliehment of Halahrnoke (lately closed, 1859), and partfy by amelting proceasea 
the pnocipal worka for irhich are oo the MoMe, near Freybe^ The average nehneaa 
of ttie ailver ores throagboat Saxony is only from 3 to 4 oa per quintal, via nearly 

3 ual to that of the ores of Mexico, and very superior to the actnal richnem of the ore* 
^tosL The silver extracted them contains a httle gold The Sezon 
produced, m 1856, 55 500 lbs of silver Of these, the district of Freyberg altme 
famishes 54 OOO , and among the numerona mines of that distnet, thatch nunmelsfurst 
of itselfused to produce 10 000 marcs 

Sliver mines exist also on the southern dechvtty of the Erzgebirge, which belongs 
to Bohemia, at Joaekmst/ial and Blejfatadtt to the N E of Eger ArgentiSerons 
galena is principally- extiacttd from Che latter from lodes m tite erystallue alatt^. 

The mines of Joachimbthal have been explored to a depth of 650 yards They 
were formeriy lery fiourubing, but in 1805 they were threatened with an im 
pending aban^nment More acuve c^raticms have recently been commenced , and 
tbe minerals raised are various ores of uli er, and ores of comic, mckei, nraninm and 
bismuth The ancient mines of Xuttenberg, situated dartber east, near Gitschm, 
have been excavated, according to old authots, to the depth of 500 &thoniB, hut have 
long been abandoned 

Mines of silver and lead are also worked is gneiss at Ratiborzitz Adamatadl^ 
near Budweis, which yielded in 1852 1300 marcs of silver , Hichelsberg near Flan, 
Klostergrab, near Tephtz , and Mies, 25 leagues S W of Prague at tbe base o' tbe 
Bohmerwsidgebirge a chain of mouatains which separates Bohemia front Bavana 
The most important in the oonntry and some of the most flonnsbing in Europe, 
are at Prabram 12 leagues S W of Prague, at tbe extremity of tbe mountains which 
separate the Berann from the Moldau In this dlstrlc^ tbe argentiferous galena la 
accompanied by blende, m which tbe presence of cadmium has been observed These 
mines, which are worked with all the newest appliances and have reached m places 
above 800 fhtbomsin depth, yield annually 4a,000 marcs of sihcr, and 20,000 ewts 
of lead Ihe lodes, about 50 in nnmber, are most productive in the greywacke, and 
course Jp E and S W 

Gold; which m early times was obtained in large qoantitv from the nvers of 
Bohemia, baa been extracted from, veins in gneiss at Bergreichenstem and at Eule, 
and m granite at lok and Uilesehon 

The copper on, at present worked m several localities is very unimpoitant 
Nexj to the silver mines tbe most important explorations of the Erzgebirge are 
those of tin This metaf ooenrs m veins, massn e, and disseminated m masses of 


hyahne gray quartz imbedded m the granite It is a<ao found m alluvial sands The 
most important tin mine of the Erzgebnge is that of A7tenberg; m Saxoay, which 
has been working since the 15th oentury Some tm is miu^ also nesr Geyer, 
Chrenfriederadorf, Johann Gerrgeistadt Scheibenberg Annaberg, Seiffen, and 
Manenherg m Saxony At Ziunwald it is also found where tbe staaniferous dis- 
trict bil ngs partly to Saxony, and partly to Bohemia impoitant mines aUo 
ocenuem the latter territory at Schlackenwali Grauptn, and Abertham and slightly 
productive ones at Ftstten and Joachinistfaal In s«,i ezal of these minea, partKnlariy 
at Altenberg and Geyer, file has been employed for attoidimg the oie, because its matrix 
u extremely h<ird In almost the whole ot them, chamber of too great dimensionH 
have been excavated whence have arisen, at different epochs senons sinkings of the 
ground One of these may suit be seen at Alteub rg, which is 130 yards iteep and 
nearly 50 m breadth The mines of Abeitham are explored to a dejith ot a 50 
yards , and those Altenberq to 330 The mints tm of the lElrzgebuge produce 
annually 8500 cwts of this metal 

The tin ores are acconqiaiiicd by aisenical pyntea, which, in the toasting or cal- 
%in^on It undergoes, produces a certain quantity of arsenious acid 

Tne Krzgebnge presents also a gteat many iron mints particularly in Saxon at 
Botbett&erff, near behneeberg, where the lode is of fine bwmaote and from IJ to 24 
fret m thickness In Bohemia, at PJ atten, w here moi be i emai ked especially the gre it 


explorations opened in tbe vein called tht Irrmiig at HorEowic»,^where an excellent 
hmmatite u worked , at Bansko and many other places 

There is also m the Erzgebirge a mine of antbracite (stone coal) at Seitm/dd, near 


Frauensteiu in Saxemy 

j;he ancient rock fbnnationb wbitb appear m the remamder of Bohemia, and m 
the e^aeeut porbona of Bavaria Austru, Moravia, and Silesia, are much lest rich in 
mstali than Er^birge Ko expIoratioQt if much importance exist there 
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Tbe Fkktdgebtryey a gmp ol monntaina atondiog at tlie 'western extreimty of the 
Ersgeinrge, tatveen B<naDd Bayreath, eoatnins some mmcs, tutioiig wluon may be 
notire^ mneii^ly. mines of magnetic black oxide of iron and of a'ntimony 

The N E slope of the RieseDgebn^ (giant mountame), which siparate Bohemm 
ftom Stlena, presents also aereral explorationa The argentiferous copper mines of 
JMolgiadt and of Kr^ftrherff, hare been stated as producing Bnaaallj^ a considerable 
quantity of copper, and 600 to 700 mares of silrer, the mine of arsenical 
pyrites at Reicbemtein, m tbe cirde of Glats, yields also a very small proportion of 
gold. ChiysopraK has been found m the moantsqn of Kosenits. 

Mntss OF THB Alps. 

The mines of the Alps by no means correspond in nnmber and richness with the 
extent and hmm of these moimtains On tlieir western slope, in the department of the 
Bigh and the Low Alps, sereral lead and copper mines are mentioned, all inconsider- 
able and abandoned at the present time, with the exception of some workings of 
galena, which famish also a little graphite 

l>unDg some of the last years of the 16th oentuiy, there was mined at la Qardettt 
in the Osoas, department of the Iscre, a vein of qaarts which contained native gold 
and annferons pyrites , hut tbe product has never |iaid the expenses, and the mine 
has been abandoned The workings were resamed in L837 See description in 
Journtd dtM JIftxea, t xx *■ 

The department of the Isdre presented a more important mine, worked wiih regu- 
larity from 1766 to 1815 , bat it also has been given up , U was tbe silver mine of 
ABemor^ or ChBanches. Ihe ore consisted of differeut mineral species more or less 
rich in silver, disseminated m a clay which filled the clefls and iiregnlar cavities in 
tbe middle of talcose and hornblende roc ks. This mine yielded annually towards the 
eonelosioD of the 18th etntiiry, as much as SOOO marcs of silver, along with some 
cobalt ore Among the great number nf mineral species, which ocentred in too small 
quantities to be worked to advantage, there was native antimony, snlphuret of mer- 
COT} , kv In tbe High Alps tbe mine of argentiferons galena called rArgenti^re has 
recently been rescimed 

From the entrance of the valley of the Otsans to the valley of the Arc in Savoy, 
there occur on the N W slope cf the Alps, a great many mines of sparry iron The 
oeeurrence of this ore i« hen; very difficult to define It appears to tuna sometimes 
beds or masses, and somctiiaes veins amid the lalcoec rocks Some is also faund m 
small veins m the first course of the calcareous foiwiation which covers these rocks 
These mines are very numerous, the most productive occur united in the ne.glibour- 
hood of AUevardt department of tbe Istre and of Sami Georges d^Hurettaesm Savoy 
Those of Fomeauz sod Laprat, in the latter country, arc also mentioned The lire- 
gnlanty of tbe mining operauoDS surpasses thatof ihe deposits. The mines, have 
been fiom time immemorial m the hands of tbe inhabitants of the aborning Ti]]agef<, 
who work in them, each on b 8 oan account, without any pre«arrangement, or other 
rule than following tbe ma<ites of ore which excite hopes of the most considerable 
profit in a short space of time What occurs faeqoentlj in mines of sparry iron, is 
also to be seen here most imprudent workings. Tlio mine called the Granda Frjtsre, 
at Savat Georges dCBureltervs » prolonged, without pillars or props, through a height 
of 190 yards, a length of 230 yards and a breadth equal to that of the deposit, which 
amounts in this place to faom S to 13 jards , thus a void space is exhibited of nChrly 
300 000 cubic yards The sparry iron extracted faom faese different mines supplies 
materials to 10 or 12 smelting furnaces, the cast-iron of which, chiefly adapted for 
conversion into steel, is manufactured m part in the celebrated steel works ^ Rtvea, 
department of the Wre There occurs in some parts of tbe minea of Sami Oeargea 
^Baretiires copper pyntes, which is at Aigtubelle 

8avoy presents celebrated lead mines at Pmeg and at Jlfiucot, 7 Ipn gnea to tlie E 
of Montien. Galena, accompanied with quarts, sulphate of bar^a, and ferriferous 
carbonate of lime, occurs in mass in talcose rocks The mine of Pcsey was taken up 
in 1792 by tbe French government, which esfablidied there a practical school 
of mines , and in its hands tbe mine produced aunoaily as much as ds0,000]ba. aro'rd. 
of lead, and 2500 marcs of silver It is now expliwed on account of king of 
Sardinia , hut has for some years been poor That of jlfarot, opened a few years 
ago, begins to give considerable retnrnsi. Tbe mine of copper pyntes of Servos, 
in the valley of the Arve, may also be mentioned. The ore occurs both in amini 
^ins, and disseminated in a clay slate j but the exploration is now suspended. Lastly, 
slightly productive workings of anthracite are inenbcmed jn several pdatsof these 
moimtams and in the oonterminons portions of the Alps. 

^^^***t Fiedmoot some small mines of argentiferons lead The copper 

wnes of Arngnot and those of (Mibsiimt, formerly yielded considerable quantittes of 
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thu tnetaL Their exploratioa u now on the decline The smagsoeie mineiof flemt- 
Marcel have been bnt feebly developed. Minea of plumbago, little worked occnr in 
the neighboarhoed of Vmay and m Uie alley of Peou, not fhr from Pignent Some 
mines m anriferona pyntes have also been worked in this district of country { among 
flthera, tbote of itfcunwMojrti, at the eastern foot of Monte-Rosa. The pyntes of this 
tnme affiDrded by amal^matioii only 1 1 grams of gold per qamtal i and this gold, &r 
from being fine, eontamcd ^ of its weight of aiUer They beeame lees rich tn pn>> 
portion as they receded foom the anrfoce Serersl smiilar mines are worhutf ta the 
Talleys of Anaasca, Toppa, and Antrona, in the pronnee of Pallanaa , the TriSi of the 
produce being about S0,(MK>f annually 

The most impoitaDt mines m this coantry are those of iron These generally 
consist of raaases of magnetic oxide ot iron, of a nature analogous to ^ose of 
Sweden , the principal onea being those of Cogne >md Traieraella, which are worked 
in open quarries Some others, letd coD8iderali]e,aie explored by shaAs and galleries 
Iheae ores are reduced in 3$ gmelung cnpolas, 65 Catalan forges, and 105 refinery 
hcartha The whole produce about 10,000 tons of bar iron 

There is a mine of black oxide of iron, at present abandoned, at Bovanur, near 
Martigny, in the Valais, There is also another iron mine at CbamoissoDS, in a lofti 
calcareous mountain on the right bunk nt the Rhone, 'Ihe ore presents a mixture of 
oxide of iroD and some otiu r substances, of which it was proposed to make a ncir 
mineral species, under the name of Cbamoiasite • 

The district of the Grisons possesses iron mines with very irregular walkings, 
situated a few leagues fiom Cotre 

In Tyrol, the mines of Kitsbuhel and Rohrerhuchel were formerly worked with 
great acti> ity, and in the middle of the eighteenth century had attaint the depth of 
440 fothoms, they were then considered the deepest m Europe, but were soon 
aftei wards abandoned The ores, copper pyntes, and argentiferons fafdax < ccurred 
ui clay slater The products of some small mines in this locality, mrtaiD of which 
arc woikcd in a secondary limestone (an at Rattenber^) are carried to the fonodry of 
Riixli-gg, four leagues from Schwatz The mines of the Tyrol formshed on an 
aierigL ol years, (ovaida 1759, 10,000 marcs of silitr, at anterior periodo, then 
product had been double , but now it is a little less This legion contains also gold 
mines whose exploration goes bdck a century and a half They occur near the 
of Zell, eight league* from Schwatr The aunArous leius trntefse cLit- 
sIaU.6 and qnartzosc slate The iichcr portion* contain 16 to 20 loth (at ^ an or y 
of gnl^m 100 cwta of Ttin stone , the aemainder only ^ to J of a loth m the sanii. 
quantity 

At Morgo, near Tiicnt, and Pfhndcrcrbtrg, near Clausen, lodes occur m clay e’ab 
and grotnstont-porphyr), ftom which are exti acted oies of siher, lead cnpptr, and 
zinc An unimportant occurrence of mercury has a*ao been mentioned m that counti y , 
near Braowf 

In the temtory of Salzburg there are some coppei mine* , at Zell am See, Brennthal, 
Mnhr, and Mimrbeiif, near Wt.rfen fn the lofty inoRntain region near Gasteiu, 
aurtferouB lodes have teen worked for centnnis at iht. Rathhausherg, Steglitz, and 
llauns. From 118 marcs of gold in the earlier part of the century, the annnal yield 
has diminished to SO 

At 1 eugong and Nockelberg an mconaidenible amount of cobalt and nickc.! oie is 
rii>sq|. 

There are mines of argentifeious copper, sinne of them also yielding nickel and 
cobalt, analogous to those of the Tyrol, at Sihladming, Feistntz, Walrhem, and 
Kollwang, inStyns, at Gross- Fraganc and 4rza is Cannthia, In the last-siiu- 
tioned proTiDcr, the mines of St Marem and Saversnig yield considerable qoantitus 

lead, whilst at Agordo, m the Venetian Alps, copper ores are raised ou a latgc 
scale 

At Bstdlberg and Lasanigber?, m Cannthia, about 32S cwts of antimony were 
annually produoed a few years since 

Other lead mines of this portion of the Alps, as those of Bleiberg snd BaibU are 
•worked in limestones belonging to the scoondary period. 

IR the Tyrol and in Saliburg, at Sthwarts, FtUersee, Bischofthafeu, See , Tarions 
ores of iron are worked Bnt the portion of the Alps most abundant in mines of 
this maud, is the brunch stretching towmds Lower Austria Vfe find here, both m 
Slgria and in Austria, a Tcry great number of explorationa of sparry iron. The 
depoEiM ot ihe ores of sparry iron of Eisenerr, Erzberg, Admont, and Vordemberg, 
deserre notice The latter are situated about 35 leagnis S.W of Vienna, 

The sootheni flank of the Alps contains alM) a great many mines of the rame kind, 
the liago Maggiore to Cannthia Ihose situated near Bergamo, and those of 
Wolfoheig, Huttenbirg, and Waldcnstein, m Cannthia, an among the mure notable. 
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All then ««*»*<» of irwi are opened in tbe loldet of roekaof dtflbrent nature^ 
whieh liekiic to the old tranntion dutnct of the Alps. The; Beem to have cloee 
Illogical rc^twos with those of AUarud 

The briDch of Ae Alps whieh extenda towafds Crastn, preeente iiRportent hem 
mines, in the monntauu of Adelsberg, 10 leagues S.W from Laybaeh m Canuoh. 

The iron xomea just now indwated in the part of the Ah» that Ibnos a portion 
of the Anstnan atatea, mipidj matenala to a great many Bmefting-wbrka In Styna 
and m Canothia. more than 400 famaoes cv forgeo may he enumerated, whose anoual 
produot fau increased within the last few yean from 90.000 to nearly 100,000 tons of 
pig non T^iese two proinnoea are femous for the steel which they prodnoe, and for 
the good iron and stem toids which they mannfectaie, soch as scythes, fee. Gsrniola 
containa also a great many ferges. and affords axuu^ly abont SOOO tons of iron 
The limestones somoanting the sonthem slope of the Alps, eoatam also some lead 
imnea . bnt the quichsilTer mine of Idna, situated in Carniidat 10 leaffoes N W of 
Tnesfe, u worthy of particolar notice , it lies beneath a limestone which erer} thing 
leads ns to refer to the trua and Halstatt beds, the most ancient of the secondary 
limestone . but it is nnoertain whether the shales in which the etnnahar occurs, and 
tbar onderlyhig lunestoae, belong to the carboniferous or to an older senca Abont 
9500 ewta ^ quicksilver are produced annaally 

The Apennines, which may be consideTed as a dependence of the Alps, present a 
small number of mines, mosteof them worked (m repositoncs of ore winch have a 
maiked relatiou to the occnireuee of serpentine. Thus a most snccessfii] copper 
mine has been in active operation for some years at Monte Gatini, in Tuscany, and 
IB the same district of the Maremme severm other localities have been worked for 
copper, merrory, and antimony 

Before quitting these regions, we ought to notice the iron mines of the isle of Elba. 
They have been femous for 18 centuries , Virgil denotes them as inexhaustible, and 
sappoees them to have been open at the arnval of Eneas m Italy They are explored 
by op<n qnames, working on an enonuoos mass of specular iron we, pmforated with 
cavities bespangled with quartz crystals. The island possesses two explorations, culltd 
Rio and Tena-Iilaova , the last having been brought into play at a recent period. 
The average amount extracted per annum is 25.000 tons of ore, which are smelted in 
the farnaccs oi Tuscan}, Ligaria, the Roman states, the kingdom of Maples, and the 
island of Corsica. The island of Sardinia contains many ludications of silver, lead, 
and copper ores , but no important mines have been opened in modern times. 

There has been worked for a few years a mine of chrom te of non, at tvssBin, 
department of the Var 

Minbs of the Vosgls Am rax Bi.ack Forest 

These mountains contain several centres of exploration of argentiferons ores 6f lead 
and copper, iron ores, and some mines of manganese and anthracite. 

At Lacntx^uie-mnett department of the Vosges, a vein of argentiferous lead has 
been worked, which next to the veins of Spanish America, is one of the greatest known 
It 18 seieral fetboms thick, and has been traced and min^ through an extent of more 
than a league It is partly filled with debris, among whi<.h occurs some argentiferous 
galena. It eontaini also phosphate of lead, ruby siUer ore, native siUer, &c 
It runs from N to 8 nearly parallel to the line of junction of the gneiss, aud 
phyroid granite, that passes into sienite and porph} ly In several points it cats across 
the gneiu , bat it probably ooours also between the two rocks. It has never been worked 
below the level irf the adjoinmg valley The mines opened on this vein produced, it 
18 said, at the end of the 1 0th century, £6,0001 per a nwum , they were still very pro- 
dneuve in the middle of tbe last century, and femigfaed, in 1756, 2,6-10,000 Iba 
avoird. of lead, and 6000 marcs, or 32S0 pounds avoird of silver 

The veins exidored at Samte Meote-aux^tne» also traverse the gneiss , hat their 
direction is nearly perpendicular to that of the vem of Lacroix, from which they are 
separated by a barren mountain of sienite. They contain besides ^ena, sevem ores 
of copper, cobalt, and arsenic , all more or leas argentiferoiw. There is found also at a t 
little distance from iSIziat Mary of ike Matte, a vem of snlphuret cmT anumtmy The 
mines of foiiiXe Aforie, opened several centuries ago, are among the most ancient m 
Franoe, aud yet they have been worked very httfe below the level of the adjoining 
valleya ^ ^ 

There has been opened up in the miviroas of Chromagny, on the southern verge of 
the Vosges, a great number of veins, containing principally argentiferous ores of lesd 
aM They run nearly from N to 8., and traverse poiphyries and day-slates. 

The workings have been poshed as fer as 440 yards below the sarfeee These miiM 
were in a floununng state m the 14th and 16A centnnes , and beeaue so cmee mwe 
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at the bfwnnlne of tha 17tfa« when they yrere undertaken hy die hoaae of Mawtiiu 
la 1743 they stul prodaeed 100 marce, folly 52 Ihs avoird of uWer in themoatfa. 

Tbe nnnes of Zaeiow, of Smnes Marte-aux mmet, and of Chromagtijh are n9ir 
abandoned , but it u hoped diat theme of the first tvo locahtiee wiU be reaumed ere 
long 

In the moontaina of the Blatk Forest, separated from the Yosgea by the TtUey of 
the Bhme, but composed of the same rocks, there ocenr at Sadenwetler and near 
Hoehberg, not fkr from Fre}bDig. mines -which have at times been actively -worked. In 
the Funtenberg dtstrien^ near Woffitek, pwtienlarly at Witficht* and SeAap6aeiy there 
are minea of ei^per, cobalt, and silver The mines of Wittteben produced, some 
yean ago^ IGOO mam, or near 860 lbs avoird of silver per aanum They supply a 
aanafretore of smalt, and one of aneoieal products A fe# other inconsiderable 
mines of tbe same kind exist m the grand dnehy of Baden, and m the kingdom of 
'Wortemberg 

Several laiportant mm mines are explored m the Tosgee , the pnnctpal are those 
of Fiatkcntf whose ores are red oxide of iron, with crystalline specular ore, which 
appear to form veins tf great thickness, much ramified, and ve^ irregular, m a 
district composed of gnenstoDC, Lmestonc and clsy slates The sobtemieim 
workings, opened on these deposits, have been hithixto very irregular There has 
been discovered latdy m these mines, an extremely nch vein of sulphuret if copper 
At BoUtaut a little to the east of FramoDt, thin t ems i^'ised oxide of iron are worked , 
Bometimes magnetic, owing probably to an admixture of protoxide of iron These 
vuna run through a granite, that pa<aes into sienite At Saulnot near Belfort, there 
are iron mines, analogous to those of Franumt 
In thi neighbouihood of Ihann and Massovanx, near the sourcts of the Moselle, 
veins are voikcd of an iron ore, that traverse formations of grey-wacke clay-slate, 
and porphyiy I astly, m the north of tbe Vosges, near Btrgxabtra, Erelenbacb, and 
Sclienau, several mines have been opened on very pouerhil v eins of biown hmmatite 
and compact bog ore, accompanted with a little calamine and a great deal of sand and 
debris In some points of the»e veins, the iron ore » replaced by vanons ores of lead, 
the most abundant being the phosphate which are ex^dored at ErUnthmh and 
KatxtnthaJ. Ihese vtms traverse the sandstone of the Vosge«, a formation whose 
giologieal poBitioD is not alti^tbcr well known, but whi^ rontams iron mines 
analogous to the piiceding at Langmthal, at the foot of Mount Tonnerre, and in the 
PaUtiiidto Many analogies seem to approximate to the sandstone of the Vosges, 
sinflsftine of the environs of Saint Avoid (Moselle\ which include the mine of brown 
hmnmtitc of Cieutzwald, and the lead mine of Bley berg, analogous to tbe lead mine 
of Bley berg, near Aix la-Chapelle 

At OutoiicA and Tkoley, to the north of Sarrehruck, mine* of manganese are 
worked, famous for the good quality of their products The deposit exploited at 
Cruttnicb, seems to be inclosed in the sandstone of the Vosges, and to constitute a 
vein JO It, analogous to the mm veins mentioned above 
There has be^ recentlv opened a mangantse mine at Lavdlmt near Za Ootx aux- 
mmes, in a district of gneiss -with porpby ry 

In the Foipes and the Black Forest there are several deposits of anthracite (stone- 
coal) of whiw two are actually -woikid the one at Zunswir near Ofienhourg, in the 
tenitory of Baden, and the other at UvoUz, near Cernay, in the department of the 
tlpipr Rh me There are also several deposits of the tme coal formation on the 
flanks of [he \osgi8 

Mivxa sirrATEO iv the bcHisrobi: roRWAiroire or the Bases or the Ahive, 
AJCD n. THE AKDlAVEa 

The transition lands, which form in the N W of Qermany and in Flaitiders, an 
extensive range of hilly coni try and culnnnvte in the Hundsmek, the launus the 
Bifcl, and the Mesttrwald mountains include sevemlfamousminesof iron, zinc, kad, 
and cojper The latter lie on the right bank of the Rhine, in the temtcu-ies of 
* Nwau and Berg, at Baden, Angstbsch Khembreitb'ich, and near Diiknburg That 
uhcittbreitbach yielded formeily 110,000 lbs svoiid of copper pei annum, and 
those of the environs of Dillenburg have more recent'y fomishcd annoally 176 000 
lbs There are ako some mines of ‘irgintifeious lead in the same regions The 
lAtist rtmi irkable are in the teintoiy ol N issau, such as those of llolzappel, Pfingctwiese, 
IjCBwenburg, and AugBtba<di on the Witdpand Fbreotbal on the banks ot the Rhine, 
which oltogtthcr prodnee 600 tons of lead, and SSoo maros of silver To the above, 
we must add those of tbe environs of Stegen and Dillenburg situated in the slaty 
i^k and grey wacke of the Dnoniaa vystem, to which the greater part of the area m 
questnu belongs A little cobalt is explored in the neighbourhoM of Siegen, and 
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warn latoei of Ae une jMrtowMe la g»n4 4«di/ Haiae'Dwwatod^ 

IB Ae snort importintpodiirt of the nun^oo the right teak of Ae Rhine. 
VeiM* of hjdfomr oude, or brown /Memafitn, ero «ph»^ « * gre»t May petals of 
TT|~-— f. ftjfS of the temtoiT of Nassaa, Merck, Tecklenbooig, and Siegen, along 
|[S^iornSS«ofaj2^inH..aidbeSofre^ 

tjcalarry , 1 The eDomom mass of apanyhon, known under Ae aam^ mblwrg, 
jn , n fj uoce the hegUBing at the 14A ceatuiy in the mountain of MartilKhardt, near 
Honen, and the namerona lodes of hematite, brown oxide and iparty the 

diatrut , S. The sbandant and beautiftii minei of hydrous oxide and iMrry 
iron on the tanka of the Laihn and the Sa^n, and among them Ae mine of Bcniwr , 

3. The mine of Hohenkirchen lu Heaaia. whero a powe^l bank of TnanganeaiftnM 
ore » n orked, and where Ae mines are kept dry by a gallery more than one AousanS 
yards long, waUed over lU whole extent These several mines anppt; a great many 
rrmi wor^ celebrated fbr Aeir steel, and tbr the objeets of hardware, scythes, &c 
joanafactured tber& haaaau alone appears to niae abont 250,000 tons of firat-mto 
ore annually, tta majority of which is exported. 

The Prussiaii provinces of Ac left hank of the Rhine, tbe duchy of Lnxcmbouig 
and Ae Low Countries, melnde also many iron Arnaecs, of nhich a gn^nt number 
are supplied, in whole or in part, by ores of hydrous oxide of iron, occasionally 
aiQOiferous, extracted from Aw trassitiOQ rodcs, where they form sooietizoes reins, 
and Bometimee also very irregular deposits. A, portion ts explored by open qnarrying, 
and a portion by underground workings. Great activity has within the last few 
years bwn imparted to these operations, ly the rapid development of Ae Westphalian 
coal-field, and the increased manu&cture of coke-made iron 
The Eifel formerty possessed important lead minca Some still exist, which arc 
feebly worked at Berncastle, 8 leagues below Trfives, on the banks of the Mos-lle 
Those of Trarbach, sitnated two leagues lower, are now completely ahandiined. The 
same hrdds with th^ of Bleyalf, which were opmied on veins messed in the grvy- 
wacke-slate, 3 leagues W N W of Prum, not Ar from the line of separation of the 
waters of Ae Moselle and Ae Meuse, in a district fnnn which mannActures and com 
fort have diuppeared since the mines were gi ven np which sustained them 7 he 
mine Wohl&hn, near Ileh&cheid, produces annually 500 tons of a fine galena, suitable 
for “potter's ore.” 

More b) Ae north a great many d^nsits of calamine occur. The most cnnsidcTabIc, 
and the one which for many years past has given the Company working it the 
eomntaiid of the zme trade of the world, is called the Vittlfe iVuntapar (Alfenbergj, 
at Muresnet, between Aix-la Chapclle and HerbesthaL The mass upon which the 
works are opened, and in which the calamine is very Irregularly intermixed with 
clay and ochre, is about 4'iQ yards in length, and 150 tn width it n situated af tho 
junction of Ae carboniferous iimestanes and the slate termed the tc/uste a»tAnixi/»c, 
upon which geological borisoo a number of other deposits of a similar character have 
been found at intervals, with a Aickaess and richness equally vanable. The miHerala, 
brown iron ore, galena, zmc-blende, and uron pyrites occur with the calaunnf., and 
the former especially sometimes overpowers it Among such deposits, many of them 
largely worked, aw. Herrenberg near Holberg, Engis, IJny, Vcrviers, Corpbahe, 
M^ibacb, and some which reappear, after dipping beneath the alluvial valley of the 
Rhine, in the same geological position, m M estpbalia. • 

The Vialle Montagne Company pouess other sources of zinc ore in the Pruesinn 
and m Ae Baden territory, and, employ lug about 70U0 men m all, produce uo loss 
than l6,00fl tons ziac fmm Aeir own mines; besides manafactnnaga large quantity 
purchased firom other producers. The Nouvelle Mnatagne Comjnny, Verviers, also 
work Aeir deposits on a large scale, and increasing sncceiis appears to attend Ae 
works estahlisbed more recently tm Ae ngbt bank of Ae Rhise 
Of the Dunes in Ais border fiistnct which produce lead, Ae most important are 
Aose of the Rtolberg Westphalia Company, yielding annually *>000 tons of lead, and 
those of Ae JEMchwaler aud the Aibance Company, also of Stdberg 
A lead mine la opened at Vedrm, K of Namur, on a vein of galena, nearly vertical, * 
which courses from N to 8. in a hiuestone m nearly vertical strata. Tbe vein is 
from 4 to 16 ft. Aick, and » recognised Arongb alen^h of half a league The mine, 
worked for two eenturies, preeents very extensive excavatiims , particularly a fine 
Adit LeveL From its former snntuil prodoettoo of 900 tons of lead it has now sunt 
to a very small amount. 

Motes or thx Cbmtiub or Fbancb. 

TTie aoment formations, prmcipally granitie, which oonstiAte Ae basis of Kven{ 
depattineiiCf of the centre and south of Franoe, are hardly any richer in explorations 
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ftn the dutntte mntioaed at the end cf the Bla<& Foreat Many’ faetaflifiBtoas 
veiaa have been obaerred ui the moantaioa of the AaTergne. Fonea, Ce^umes and 
liOl^re, bat very feir of the vorkisgs have attained to any unportance Most of the 
mining trials hare been made near the eastern border of the mass of pnmary 
formations, in a none oharaetenaed by a great abnndanee of schistose roeke 

At Villefort and Vialas, in the dejM^ment of the Loxkre, and in some places 
adjoining, several Terns of argentiibrona galena ere worked which traverae Ae gneiss 
and the granite Thesemmes^ reirarfcahleat present ibr the regularity of their work- 
ings, em^oj SOQ persons, and produce annoally abont ItWO quintals of lead, and about 
2000 marcs of sileer 

Pontgibaod has been for some years the centre of mines of aigentifbroni lead, 
opened upon a group of north and south lodes intersecting a rock of gneis^ose 
granitic character rzplorationa have been commenced mostly where these lodes 
were discorered in the Talleys, as at Roure, Rosier, Mioche, Pranal and Barhecot 
and Bince 10 >S, by the joint exertions of an English and French propnetarj, the 
mines ha\e been raised to an important poeition, employing about ISOO work people 
An unusual source of difficulty has been pre'iented, in the form of strong emanations 
of carbonic acid gaa from the lode and the fissarcs of the country, and r^ich renders 
It necessary to employ poaerfhl venulating machines, diiTen by water wheels The 
presence of this gas iB eridentlv connected with the volcanic phenomena of the 
adjacint distnct, where streams of recent lava overlie*the metalliferous granite and 
are not penetrated by the lodes 

In the department of the Loire, the lead mines of St Martin la-vxweie south of 
Roanne have been extensively opened on veins running N W and S E , they are 
now in English hands 

The mountains of Ambert on the west of the valley of the Dore, Saint Amond 
Roche Satine and Giroux as well as the mountuns above Jumeaox, exhibit vuns ot 
some whit analogous chancier 

At Malbose and Bordexae (Ardedte), lodes of antimony are seen in the 
slaty rocks 

The city of Vienne m Dauphin^ , is built on a hill of gneiss sepuated by the Rhone, 
iVom tht, mam bodv of the primitive fomiatims and in which ve ns of galena occur 
which are now imperfectly mmtd Other lead mines of leS'> importance are observed 
at Sf Jaliea Afohit >fo7st «, departmerit of the Loire, and at mfbnx, department of the 
Rhone 

At tlhoasy, seven leagues N W of L>onB, mines now worked ont were opened 
upon sn irregnlar repository of copper ore, occurring at the contact of granite with 
the lower sandy beds of the has The carbonates of copper were especially abundant, 
and the arurite, or blue carbonati from this mine is noted for the bevutv of its 
crystallisation At Sainte Del two leagues 8 of Cbessy, a very similar deposit ot 
copped pv rites, has also after many Tears of activitv been abandoned 

An abundant deposit of manganese ore, verr irregularly worked at Romancehe 
(^lone et Loire) occurs in an annlogons geological position, as do also smaller 
bodies of galena calamine and zme blende at Figeac \ illefranche, and Lardin 

At Ecouebets, near Couches, the oxide of chrumimn disseminated in the sandstones 
termed arkoaa baa been occasiondllv worked borne important veins of zinc blende 
have been traced at Clairae, m the department du Gard, for above 1000 yards from 
R t|^S in the beds of metamorphic lias 

Lastiv, tin ore accompanied hr wolfram has been found to occur m small lodes in 
tbe district of 1 imoges, so well known for its china clay, especially at \ aulry, a ftw 
leagues h N C of that town 

Mu<lb ot Bbjttamt 


In Its geological conformation Brittany has a great analogy to its opposite neighbour, 
Oornwall, but notwithstanding the revemblaJice of its granites, ancient schists, 
(kiUas) and porphynesi, it bears no comparison in tbe importance of its miucral 
•repoci tones lin ore has been found at two places, Pinac, a few miles to the N E 
of ifie month of tbe Loire where small qnarbtose veinv, containing that mineral occur 


at the junction of the granite and BehutB,8iid appear to have given rise to the alluTuI 
deposits of bn found near the moadi of the Vilaine , and at Villeder, department of 
Mprbihan, where a quartrose bn-bearmg Tem intersects the granite, in the direction 
EN E and W & W, and contains alio mispickel, topaz and beryl Ibeae 
loca l itiaa buYO afforded very fine specimenB of bn ore, excdlefnt examples of whuh 
appeared at the Paris Exposition m 1865 , but although frequent trials have been 
mgde upon them, they have not yet led to an extensive and systematic workmg 
^The most important exploitations m this district are the lead mines of Pmlatmen 
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Mid CaAfctx Th«tidiieof HodgoMiceleViilied fbriheploiRV 

«nBiiie(hTdn>‘aliiBuo>te) discovered m it» is opened <» a Tem of gilem, irliich 
tmveteee clsy date rocks. The vorkinga hare subsiited for shoot three centuries, 
sad hare attained (o s d^pth of 370 meters. 

The lode has heoi followed over a horisontal distance of shout 1000 meters, and 
contains, besides ai^ntiferxMiB galena, OGbreoos substances yielding aboat 
silver m the native state, or as boride. 

The vein of PouUaoaen, called the Kew Mine, was discovered in 1741 H was 
powerfhl and very ndi near the snr&ce , but it became subdivided and impoverished 
with Its depth, notwithstanding which the workings have been sank to upwards of 
S6D meters below the sorfoee In these mines there are fine hydraulic mawnes for 
the drau^ of the waters, with wheels ftom 14 to 15 yards in diameter; and water- 
pressiue nuMhlnes have bees some years since emstrocted there. 

The vein courses through grejwacks in a direction N 82^ E., and inclnding five 
branches, has m some places reached the width of dO foek 

The annual produce of them mines is 500 tons of lead and 1400 kilogramsof silver 
Several veins of galena exist at Chatd&vdrai^ near Sainh-Bneue, but they are not 
worked at present There » also one at Pimtplan, near Bennes, which has been 
worked to a depth (tf HO yards, but has m likemanner been till lately abandoned. It 
affordsk besides the galena, a very large quantity of blende (aulpbont of zinc), consider' 
able amonats of which, of a veiy crystalline character, have, during the last few years, 
been exported Tins u also a N S lode. 

There occurs, moreover, a lead mine at PierreviUe, departmetit fiS the Channel, 
opened on u vein which traverses limestone. The same department presents a de- 
mit sulphuiet of mercniT at Menildot. A miue of antimony waa worked at 
La Ram£e> department of La Vendde 

At Melles (Deux Siivrea), ancient works on aigenuferous galena are traceable, of 
which the date is unknown. 

The ]sodaeboD of metals ofoer than iron in Praoee, in the year 1864 was, aooord- 
iDg to official sUtementa — 


Copper, in ban - 
l^ead > 

Taiharge 
Gold - 
bilver 


It 18 , however, evident 
mmes of Fiance proper 


80,178 metnqniBtala, m value 5,876,853 franca 


1M05 
3,276 

9 317 grammes 
7,632 kilograms 
Total- 


976,438 
185,058 
36,350 
M50,090 
7,984,677 Awncs 


that these metals are only in part the production of tho 


Ki>sb of IBB West op Gbeat Bxrraxii abd Ihexand. 

The mines comprehended in this section are situated, 1 in Cornwall and Devon- 
shire . 2 m the &£ of Ireland; 9 in the islaod of An^es^ and the adpuaiog part 
of Wales , 4 in Cumberland, Westmoreland, the north of Laucashtre, and the Isle 
of 31an, 5 u the south and west of Scotland. 

It will be ebserved that the metalliferous rocka, analogoois to thoae of the N W of 
Prance last desenbed, present tbemselvn tn the West of &glaDd, Wales and &ot. 
land, striking in a direction of E N £ or K E, whilst in Irclaiid, although the i|pme 
general direction is generally apparent, similar rocks form the surfkce in many 
portions of the island 

Cornwall and Devonsliire present four principal mining districts, via that of 
Penaance, including 8t Just, Bt Ivei^ Marazion and St. Erth Secondly, that of ibo 
centre, including Gwennap, Bedruth, Camborne, Si Agnes and Wendron Thirdly, 
the environs of St. Austell and Lo^withieL Fourtluy, the eastern district from 
Liskeard to Tavistock. 

'I he first two of these diatncts are the most important of the four in the number 
and richness of tbeirminea of copper and tin The ores ^copper, which consist almost 
entirely of copper {rentes and vitreons sulpboret of copper, constitute very regular • 
vemv, numiog nea^ trotn. east to west, and incased most frequently in a clay-sAte 
locally termed kiBas, and belobging to the Devoaian aystein of modern geologists, but 
frequently also in tbe granite^ which fonuB a senes of protuberances rising from 
beneath ibe schists, in an E E E. direction from the Land's End to Dartmoor TbP 
tin, b^es being found u alluvial de{KwitB or “ stream-works,” also occurs m veins 
or lodes which nave a general east and west direction, the same which is held by 
mimeroiu dykes of granitic porphyry (“ elvan,' ) which appear to have a close relation 
to them^liferouB veins. 'Phe copper lodes ue sometimes found to cot aorosaaod i^ 
tetrupt those of fan, and are consequently he d to he of more recent formation The tm 
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im w a ftw mipM fiicmB also irregjkr massefc (tensed tin^/loon aud aorAfliiajtX which 
appear moct nsoally attached to the 'veins one of thw points. Certain Teins 
present the copper and tm ores together , a mixtnre which ooenn often near the 
points of intersection of the two metallic Teina Certain mines fhraish at once both 
copper and tin , bat the most part produce m notable quantity only one of theae 
metals 

Among the more important mines of the above metals in the western districts, msy 
be noticed Hnel Basset, North and Weet Basset, South Francis, United Mines, Hud 
Buller, Alfred Consols, Cam Brea, Levant and Botallack , fur tin mine especially, Hnel 
Vor,Dolooath,Bnd Polberro 

Id the environs of St. Aoatdl the more lemarlcable mines are those of Fowey 
Consols (now, 18^8, the deepest actively worhedin BntamX Far Consols, Cnonu; 
the tin mme of Polgootb, recently abandoned, and the singular open-east of Carclaae, 
worked on Qumeroua small stnogs of tin, coursing throng a granite so deoomposedC 
as to be in great port available fcur cbina-clay 

North of Lisheaid, the Phosnix and Caradon mines bave attained, since 18^, a 
great degree of prosperity , -ahilst still farther east, the neighbourhood of Callingtcm 
IS mark^ by several jiroductive copper mines on a smaller scale, and the lai^ ancient 
tin mme of Drake Walls, The Tavistock district has been rendered mmons by 
the long-continued suceesslul working of Hnel Friendship, and the enormous wealth 
extracted since 184S ftom the aeries of mines on one neat lode, entitled the Devon 
Great Consols 

There exists also throughout Cornwall, a senes of veins rmamgmon or less north 
and south, the ** cross oourses,” which intersect and often dislocate the above lodes 
sometimes contaimag only clay (Jiuctur) or quartz (epar\ at other tunes particular 
metallic minerals Thus near Helston several such veins uve been worked for stiver- 
lead ore, at BestormeL near Lobtwithiel, and m the St Austell granite, fbr red and 
brown oxides of iron j east of Lidteard, at Herodsfoot, Hnel Mary Anne, Bedmoor, 
aud the ramar mines (now working successfully at 225 fklhoms deep), fbr lead ores 
containing ftom 80 to BO ounces of silver to the ton 

In some few instances, and cbicflj in connexion with these cross veins, ores of 
silver, cobalt, and nickel, have been raised , whilst very neb siher ores were ob- 
tained some years ago from B and W veins, near Callington , at Hod Ymeent, Hnel 
Brothers^ &o. 

Antimony has been raised from mines near Endellion, and at Huel Boya, and 
manganese from shallow irregitlar deposits in the slates at many points m the east of 
Cornwall and m Devonshire 

The tin and copper ores of Cornwall are accompanied wi^ arsenical pyrites, which 
IB turned to some account by the fabncation of white arsenic (aiseniooa actd)L 

7%e Mai production qf Cimwall and Hevoivhtre uw ui 1865 — 


• Tm ore, or black tin ” ----- 15,686 tons. 

MeUlhcUn 10,039 „ 

Metallic copper 9,750 „ 

Metallic lead 5,443 „ 

Silver - -- -- -- - 248,525 ox. 


The tin ores are treated at several works situate in CorawalL The copper ores 
are sent to Swansea m Sonth Wales to be smelted i and a part of the lead ores, only, 
IS iWueed at smelting works near Truro, at I^r, and on the Tamar 

In consequence of the deatnesa of wood, and the great influx of subterranean 
waters, the mines of Cornwall and Devonshire are worktd upon pnneiples somewhat 
differing from those of many other mining districts, expedition being regarded as one 
great source of economy Bspecially in the application of steam power to pnmping 
purposes, have the inventive powers of the enjpneers, in modifying the en^nes and 
boilers, and the skill of the miners in ptaemg the pit<work or pnmps, attained a high 
degree of perfection For this purposeesgioes haringa oylindcr <^80; 90, and emeu 
100 inches diameter, have been erected, employmg high pressure steam expanmely 
Many of the mines are explored to a depth of b^een 1200 and 2000 fhet , and 
ae^al are celebrated fbr the boldness of their workings. Thas several mines, 
especially Botallack and l.eTBnt, in the parish of St Just, near Cape Cornwall, have 
their shafts placed close to the range of the eliffl, and extend several hundred fiathoms 
under the sea, and to depths of flrom 120 to 240 fathoms beneath its level At Hnel 
dbek, so small a thickness of rock has been left to support the weight of the waten^ 
that^e Tollin^f pebbles on the bottom is distinctly heard by miners dunng a storm. 
The mine of Huel werry, near Peniance, was worked by means of a single Aaft 
opened on a reef of rock, m a space left dry by the sea only for a few hours at every 
abb A small vooden tower was hoilt over the mouth of Che diaft^ which, being 
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euttfidly kept out tiie waten of tiie ooeui trhea the tide rose, oad served to 

soj^Mt the loacbines fat raising the ore and watv. A vcaael dnveD bj a storm 
oventomed it donng the mght, and put a period to this huardous mode ox mining, 
vrhicb has not been resumed. 

An imponant groap of veins of lead, often argentiferous, is opened in the sla^ 
rocks of Cardiganshire and Mbotgomerj shire, all of vhich have an E W direction, 
although so ftr ftom parallel, that they ofiteo meet, and fn qnentl) form at snob points 
of mtersecuon ^'coaraet** of ore The galena » accompanied j^erally by qnarU and 
hlen^ moire rarely by iron pyrites and calcspar Some of these mines were very 
profitably worked m the 17th century, and during the last thirty years several of them, 
su Goginan, Cwm Ystwydi, laigylas, and Frongoch have been hi^ly productive 

In 18b6 these connties yielded 7540 tons of metallic ie^ 

The more complicated getric^ieal formatums of Carnarvonshire and Menonethshire, 
present chiefly among tlie slaty n cks a number of veins beanie copper, lead, and 
sine ores, in which a special point of interest la, the occnirence of gold This met il 
has been found withu the last few }eaTB m very rich specimens, mostly associated 
■with quarts and blende , bat there has hitherto been a nant ot systematic workingv 
to prove whether it may be lemunerauveh raised The vems occur chiefly in two 
groups the one to the north and nortn west ot the town of Dolgelly, the other in the 
bills about Beddgelert 

The s^iaeent isle of Anglesey is celebrated for the copper mines of Mona, and the 
Parys mountain Ibe ore is Copper pyntes, intercalated among slaty rocks and hi 
sbme and near the surfoce occurred in enormous volume 1 he workings hai e thcnci. 
b en carried on as open oasts , but beneath these, again, regular subterrauean opet 
abons have been conducted, although the veins there show themselves small, and 
1 omparatively poor Large quantities of copper are here obtained by c£ mentation 
from the mine water, and the various oies are treated at furnaces situate m the 
neighbourhood 

The ancient slates of Cnmberland and Westmoreland yield also copper nod leal 
ores, among which the Coniston copper mme is specially antahlc At Bonovdali, 
mar Kcswick, a mine of graphite (plnmbago) has been worked for along period It 
farnifahes the biacklead of the English pencils so celebrated oi cr the world The 
mineral occurs in irregular lumps and nests, in a vanetj of greenstone rock 

There are &Ta(>us lead mines i» the aotxlh^ Scotland at^nulock beadand Ltadhilis 
in Lanarkshire, the veins of which are eneased in greywacke Some manganese has 
also been found At Gaily, .n Kirkcndhrightshire, copper ore has been discMind, 
and a mme of antimony has been know n fem some ume at West Kirk m DatufnesEhire , 
but neither ha« been tnrned to good account 

In ibe middle part of Scotland the lead mines of Strontian in Atgyle«hire deserie 
to be noboed opposite to the nortli’Cast angle of the isle of Mull J bey are opened 
on vems which u averse granite and gueiss A lead mine lu schist is also work dby 
the Marquis of Breadalbane at Tyndinm. 

The produce of the Scotch had mines is about 1400 tons of lead per annum The 
1^ of Man has two important lead mines the Foidale and Lazev, the former re. 
markable for the great sue of its mam E and W courbiag lode and the ocra 
Bional high percentage of silver, the latter for the fine ciystaUioe blende, and fur 
the copper pyrites ■which are met with m the U and S lead lode 

Id Ireland the Allihies or Berehaven, and the Knockmahon mines, have, with 
great profits to the adventurers formanv years past produced large qoantitiea oAop. 
per ore, which is sent to Swansea to be smelted. 

Among the other most considerable mines of Ireland, are those of Cronebane and 
Tigrony, and of BalKmurtagh, situated three leagues 8 W of Wicklow, in the county 
of the same name Theit object is to work the eopper pyrites, accivmpaniedwub son e 
odier ores of copper galena, snlphnret of antimony, as well as iron pyntes, which 
lost since 1840 has formed a large article of export, amounbiig in some years to ftmn 
60 to 100,000 tons The veins, some of which are very huge, are almost perfectly 
coBlbrmahle to the clay slates. 

The granite of Wicklow also oontains some importsDut lead mines, at Lnganiire and , 
Glenm^ce c 

In the sonth'West of Ireland, mdicatnms of coppn- and lead ores have been met 
with at many other points, bnc no important mines have yet been opened upon them 

KiHXS or THE PVBXUlEEB. • 

The Pyrenees and the mountains of Biscay, of the Asturias, and the north of Go- 
hcia, which are their prolonmtiCHi, are not very rich m deposits of ores The most 
uaportnnt mines that occur mere, are of iron , which are widely spread thronghnnt 
tiie whole chain, except in its western extremity We may menlion partieolarly at 
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Biicajt the niine of SoMWostra, opened ml a bed of red oxide of imi , and m the 
province of Guipnacoa, the mineB of Hondragon, Oyariiu 4 and Berba, eitoMed on 
wpOHta of sparry iron '(There are several analogous mines in Aragon and Cata- 
loniSL In the French part of the Pyrenees, veins of epairy iron are wm-fcod, vhich 
traverse the red sandstone of the monntain Ustellegny, near Bajgoiry, department of 
the Baseee-Pyrenees The same department affords m the vall^ Asaon the mine 
of Haagaron, -which cansists of a bed of hydrate of iton, subordinate to transitiDn 
hraestoue The deposit of hydrate of iron « orked Air an immemorial time at Sa»cie, 
10 the valley of Yiodesaos, department of the Arri^ge, and averaging sixty feet m 
thiekoeai, oecim in a limestone, now regarded as of the age of the lias The ancient 
workings have been very irren^ar and very extensile, but the deposit is still ihr 
Arom being exhausted. There ue also considerable mines of spsiTy iron at Xc^mtotise, 
at the tower of Batera, at Escaron, and at Fillols, at the iSoot m the Oamgou, in the de 
partment of the Oriental Pyrenees. The iron mines of the Pyienees in activity 
SOO Catalonian Auges Although there exists in these mouotama, especially m the 
part formed of transitiMi rocks, a ver% great number of veins of lead, copper, cobalt, 
antimony Ac , one can hardly mention any workings of these metals , and among 
the abandoned mines, the only ones which merit notice are, the mine of argentiferous 
copper of JBajipon^r, m the depaitment <rf the I^w Pyrenees, the lead and copper 
mine of Anita, in the valley of the Erce depaitment of the Arridge, and the mint of 
cobalt, of the valley of Gtstain, situated in Aragon, on the southern slope of the 
Pyrenees Ihe mines of pinmbago opened at Sahtn in Aragon, should not be 
forgotten. Analogous deposits are\noan to exist in the department of the Amdge, 
but they are not mined 

In the limestones, near Santander very important mmeg of calamine have been 
worked for the last three or f nir years (1858) 

Previous to the discovery of Amcnci considerable workings were carried on in 
am iferoiu sinds, at various points m this depaitment A gold mine has also been 
recently wrought but without socccss, near Cabo de Creus on the Spanish side 

SpAU. AVn PoUTUGAlj 

The granite gneiss, and slaty formations of the Ibenau Peninsula, noted in eaily 
times their mineral -uealth, have during the Inst years again become the scene 
of important mining operati ms Ihe region of the Sierra- Morena, comprising parts 
of the, provmoeb of Andalusia Estrem'idura, and La Mancha, forms one of those 
primary distrieu which <ff£r cose analogies with some of the mining localities 
already described, and exhibita numerous mines now m activity, and the traces of 
former extensive operations 

The noted qnioksilver mines of Almaden producing about 2000 tons per annnni, 
are wprked on three parallel veins of from 6 to 12 metres in width, lying conformably 
with highly mehned Sihman strat'v. 

Tnc silver mines of Guadalcanal md Cazalla, north of Seville, in mica slate, wero 
very rich in the time of the Counts Fugger but an now inconsiderable , this territory 
presented formerly important mines at Villa Guttier, not &r from Seville At the 
begmnmg of the 17th eentuiy, they arc said to have been worked with such activity, 
thit they famished dady 170 marcs ofsilvet. 

Mure to the east there exists m the mountains of La Mancha a mine of antimonv. 
It Santa Crux de Mudelo. On the southiin slope of the Sierra Morena, very mi- 
poitaot had mines occur, particul tily 'll 1 mares, 12 Leagues N of Jaen. The veins 
'ire very rich near die sarfaoc, whence the ground is nulled, as it were, with shafts 
More than 5000 old and new pits may he counted , the greater part of which is as 
enbed to the Moors 

Systematic workmgs have been for some years earned on by Engli^ companicB at 
some of these mines, w ith excellent results , ind with the aid of steam engines, a depth 
of 80 or 90 &tboms has now been attuned 

The lodes, which have a medium width of S or 4 feet, course generally hN F, 
dipping towards die N W, and tiaveise a granite, which on the outskirts of the d s- 
* tngf; IS overlaid by clay slates and sandstone also penetrated by the veins. The gaiena 
IS Bccompimed by barytes in large quantity, and in greater depth by calc spar A 
single mine, that of Pozo Ancho, raises 500 tons of lead ore per month 

At RioTmto, near beville a massive deposit of iron pyrites, 50 vw as m width has 
blen worked, chiefly for the copper pyrites which is mingled with it 

Abundant mmes of sine ores occur near A learas, laleagues M E of Linares , which 
sup|dy Twiit»wala to a brass manoflustory established in Ait town There are also 
kad mines in Ae kingdoms of Mnrcta and Grenada Very productive ores have 
bten worked for so m*^ tim e m the Sierra de Qador near Almena, a harbour sitnated 
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Htfr kmgdonu of llarck^ Grenada, and Cordova, mlado tevend iron ailaea. 
Hear HarbeUa and Roods, in tka Ju^gdoin of Orena^ adsea of ^ontbago ara 

explMOdi 

AuoDg tlie most TmartcaUemiiui m Spam, are thoea of silver at HiendalaenclBa in 
tbe district of Guidaiaxara, dtaoovercd only a few years since, and worked on regular 
lodes in gneiss, and stated to yield hondrcds of thousands of poonds profit per 
annnm. 

Lastly, near Ferrol jn Gabeia, and Zamora in Leon, tin ores occurs in granite, and 
at the latter place are worked in several mines, not Ar distant IVoni others, which 
produce argeotiferoDS lead and antimony ores. The Carthag-inians appear to have 
worked tm nines in this part of Ae Peninsula. 

Withm the Portugaese frontier, Tery siniiiar tm ores occur near the river Doiiro | 
and other localities in that kingdom are indicated as exhibiting ores of copper, anti> 
nio^, and lead Amouj; the latter, the Palhal and Carviilhal mines are working by 
an Eogiisb (the “Lositanimi ”) mming company. 

Ores of iron occur at very nomei-ona places in the Peninsula but have hitherto 
been woik:ed on a com parati vely small scale. Those of Sommocostro near Bilbao, and 
of Marhella, are among the best known 

Two ancient iron works exist in Portngncec Eatremadura, the one m the district of 
Thomar, and the other in thaS of Figiuero dns Vinhoss they are supplied by mines 
of red ox ide of iron, sitnated on the frontu. rs of this province and of Beiro. One 
depoBit of quicksilver ore occurs at Couna, lu PortogaL 

Mines op the Noeth of Edbopb. 

These mines are situated for the most part id the south of Norway, towards the 
middle of Sweden, and in the sonth of Finland, a little u ay from the shortest line drawn 
fi-oni the lake On^a to the south-weaS angle of Norway A few mines occur in the 
northern districts of Norway and Sweden. The mam products of these several mines 
are iron, copper, and silver 

The iron mines of Norway he on the coasts of the Gulph of Chnstiania, and on the 
side facing Jutland, principally at Arendal, at Krageroe, and the neighbourhood 
The ores consist almost solely of black oxide of iron, which forms beds or veins of 
from 4 to 60 fleet thick, incased in gneiss, winch is accompanied with pyroxdne (augitc), 
epidotes, garnets, &e These iron ores are reduced in a great many smelting fi^oaces, 
situated on the same coast, and particulaTly in the county of Laurwig Thtir annual 
product is about Ib^ milhoos of pounds avoird. of iron, m the form of cost iron, bar 
iron, sheet iron, nails, dec. , of which one half is exported 

Norway possessea neb copper nuoes, some of which lie towards the south, and the 
centre o£ the ooaatrji hat the meet coasiderebie cocarta the noeth, et 
Sdboe^ and Aercuis, near Urontbeim. The mine of Rcersas, 16 miles from Drontheim 
to ihe S E of this city, is opened on a very considerable mass of copper pyntes and 
has been woiked as an opeo’cast since 1CS4 It has poured into the market, from 
that time till 1701, 77 millions of pounds avoird. of coppir In 1805, its annual pro- 
duction was 864,600 lbs Not iar from the North Cape, copper mines have been for 
soma years past actively worked by ui English (the Alteu) mining company, on 
irregnlar veins at Eaafiord and Roipas. « 

Norway comprehends also some celebrated silver mineiL They are sitnated ft-om 
15 to 20 leagnes 8. W., of Cbnauama, in a mountainoua country near the city of 
Kongsberg, which owes to them lU population. Tbeir discovery goes back to the 
year 1623, and their ot^ects are veins of carbonate of lime, aeeompamed with asbestos 
and other substances m which native silver occurs, usually in small threads or net- 
works, and Bomebmes in considerable masses, along with sulpbnret of silver These 
veins are very numerous, and run through a considerable space, divided into four 
distnets (airondiasemensi, each of which contams more than 15 distinct explora- 
tions. I^en 8 new mine is opened, it is generally as an open -east, which em- 
braces several vems, and they then prosecute by subterranean workings only those 
that appear to be of conseqnenee. The workmn are about 200 fathoms deep 1 ire 
11 employed for attacking the ore. In 1782, the formation of a new adit level was 
commenced, destined to have a length of 10,000 yards, and to cost 60,000L These 
mines, since their discovery hll 1702, have Voided a qaantily of silver equivalent tib 
above four millions of ponnds stariing The year 1768 was the most productive, 
having yielded 38,000 marcs of stiver Twice dormg the present century they have 
been threatened with abandonment, but have again become proAtable, yieldios ftom 
IMO to 1400 kilograms of silver per imri nwi 
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GobiH ndnci duf be nodeed ai Modnm or Fouam, 8 leagues VT of CSkcistiaaiA, 
tb» are eatenalTe, but eflptUe d^b 

Laatljt grapbtte b explofdd at SngltdtMl, and cbromite of iroa deposits bare beea 
noticed m some pointa m Norasj 

The irons of Sweden eigo> a merited repatation, and form one of the chief olgeets 
of the commerce of that kiogdom. Few ctnmtnefl, indeed, combine so manjr ralnable 
sdrantages this species manufjctnre Inexhaustible deposits of non ora are 
placed amid immense forests of birches and resinous trees, whose charcoal is pro- 
bably the best for the rtduction of iron. I'he different groups of iron nod 
forges form small distncta of wealth and animatioii in the midst of these 
reginna 

The province of Wermeland, including the north bank of the lake Wener, is one of 
the richest of Sweden in iron mines Ihe two most important are those of Noid- 
marck, 3 leagues N of Philipstadt, and those of Persberg, 2^ lesgaes E ftom the 
same city Pbilipstadt is about 50 leagues W | K W from Su ckholm Both 
mines aie opened on veins or beds of black oxide ot non si^veixl yards thick, di- 
rected from N to & in a gronnd composed of homblcnde, taltose and granitic rocks. 
These masses are ncarl} vertical, and are explored in the open air to a depth of 130 
yards 

'1 he principal iron mines of Bosslagie <pait of the province of Upland), are those 
of Dannemom, situated 11 leagues fiom U^l The> st|uid in the fist rank of those 
of Skcden, and even of Furope The masses woiked upon are somewhat lenticular, 
and vertical, running fh>ni N E to S W , and are incased in a ground formed of 
pniuary locks, among which gneiss, petrosilex and grmite are most conspicuous 
Thejr amount to three in number, Terj distinct, and parallel to each other i and are 
explored through a length of more than 1500 >aids, and to a depth of above 80, by 
the employment of Are, and blasnng with gunpowder The exploiations are mere 
qu-irrus, each presenting an open chasm 65 } inb wide, by a much more considerable 
length, and an appalling depth Mametio iron ore is extracted thence, which fur- 
nishes the beftt ironof bweden and Europe, on iron admirablj qualified for co tversion 
into steel. 

Of the works which prepare bar iron from the Baanemora ores, may be mentioned 
in the fii4t class Lo&'a, Osterh}, Simo, and Rhaas 

fhe i-land of Utoe, situated near the coast of the proviuce of Upland, presents also 
rich iron mines The protoxide of iron there forms a thick bed m the gneiss It is 
workednn ticnches for below the loel of the sco. The ore cannot be smelted in the 
isl md itself, but is transported m great quantities to the coutmenL 

The pr >tince of Smoland includes also very remaikable mines Near Jonkopmg, 
a hill called the Taberg occurs, formed in a great measure of magnetic black oxide of 
lion, contained in a greenstone m the midst of gneiss 

la several parts m Lapland, the magnetic oxide of iron occurs in great beds, ae 
immense masses. At Gellitara, 200 leagues N of Stockhdlin, towards the 67th de- 
gree of latitude, it constitutes a considetablc mountain, into which an exploitation has 
ibeen opened The iron is despatched on small sledges drawn b} rein deer to streams 
which fall into the Lulea , and thence b} water carriage to the port of Lulea, where 
It IS embarked for Stockholm 

There are a great many iron works in Dalecarlia, but a portion of the ores are got 
from alluvul deposits SuniJar deposits cxibt also in the prei inces of Wermeland and 
Smolfhd 

The annual prodoction of the iron mines and farnaces of Sweden and Norway has 
increased but little of late years, tbe chief attention being devoted to the quality, and 
not to the quantity At present it amounts to above 1 )0,000 tons of pig iron, of 
which pro1»bly two thirds are exported as bar iron, steel, &c 

Tbe copper mines of Sweden are scarcely less celebrated than its iron mines The 
principal is that of Fahlun or Kopparberg, situated in Daleearlia, near the town of 
Fahlon, 40 leagues N W of Stockholm It is excavated m an irreralar and very 
powerful mass of p^nhs, which in a great many points is almost entir^y iron pyntes, 
^at mofoers particularly near the cirtumfepenoe, includes a greater or leu portion of 
cop^ This mavs » enveloped m taieose or hornblende rocks More to the west, 
there are thiceothei masses almost contiguous to each other, which seem to bend in an 
BTC of a circle around the principal masi They are explored as well as the last. This 
was at first worked in the open air, bat imprudent operations having caused the walla 
toiwamble and foil in, since 1647 tbe excavation presents near the surfoce nothing but 
frightlhl precipicos. The workings are now proseutted by shafts and galteries into th« 
lower part of the deposit, and have arrived at a depth of 1 94 famnars (oeu'ly 430 yai ds) 
They display excavations spwcioua enough to admit the employment of horses, audL 
the Mablishment of forges for repairing tbe miners’ tools It is aaserted diat tht 
VoL III. 1 
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explonuioB this mine ^oet ImA to & penod anterior to the CfanstmD en. Daring 
Its greatest prospenty, iC u saiil to have produced 11 niilUoos of pounds avoird. of eop< 
per per ananm, or about 5000 tons. It flirmshes now about the seventh part uS that 
qiumtitj , yielding at the ume dme ahont 70,000 lbs. of lead, with 50 marcs of adver, 
and 3 or 4 of gol^ The ores smdted at Fahlun produce from S to S j of oi^per per 
cent But the extrnctian of the metal la not the sole process , sulphur is also saved , 
and with It, or the pjmtes itself, sulphurb acid nod other chemical products are 
made Round Fahluo, within the spairo of a league, 70 furnaces or fhctunes of dif- 
feraat kinds may be seai. Tbe black copper obtained at Fahlun la converted into rose 
copper, m the refining hearths of tbe small town of Ofm»tad 
In t^ copper nuoe of Garpenberg^ situated 18 leagues from Fkhlun, there occur 14 
masses of ore quite vertical, and psiullel to each other, and to the beds of mica-slate 
or tale^late, amid which they stand This mme has been worked fbr more than sin 
hundred yeara 

The mine of Nyakopparbtrg in Nencia, 20 leagues W of Stock holm presents masses 
of ores parallel to each other, the form and arrangement of which are veiy singular 
It IB worked by open quarry inir, and with the aid of fire 

Wfl may notice also tbe copper mines of Atwidaberg, in Ostrogothia, which fiirnish 
minoally above a sixth pert of the whole copper of Sweden 

There are several other copper mines m Sweden Their whole number is ten , but 
it was formerly more considerable They } itld at the present day m all, about iOOd 
tons of metallic copper * 

Tbe number of toe silver mines of Sweden has in like manner diminished. In 1767, 
onlv 3 were reckoned under exploration, vis that of Hdlefora in the province of Werme- 
Uod , that of Segersjbn in Nencia, and that of Sahla or SaAlberg, m Westmannia, 
about 23 leagues N W of Stockholm The last is toe only one of aby importance 
It 18 very ancient, and passes for having been fiirmcrly very productive , toongh at pre- 
sent It yields only from 4 to 5000 marcs of silver pfr annum I^ad very nch in silvi-r 
18 Its principal product. It is explored to a depth of more than 300 yards The 
soundness of toe rock has allowed of vast excavations being made in it and of evmithfl 
galkTies having great dimensions so that in the interior of the workings there are 
winding machines, and carriages drawn by horses for the transport of toe orea 
At Sablb4.rg there are depo-its of snlphurct of antimony 

For the last 30 or 40 years mines of cobalt have been opened in Sweden principally 
at Timaberg and Los near Nykoping, and at Otward in Ostrogothia. The first are 
worked upon veins of little power, which become thicker and thinner succaisit ely , 
V hence they have been eall^ bead-vetng It appears that the products of these mines, 
though of gixxl quality, are inronsiderahle in {quantity 

Lastly, there u a gold iiime in Sweden , it is situated at Adelfors, in the parish of 
A Isfeda, and province of Smoland It has betn under exploration since 1737, on veins 
of anrifcroos iron pyrites, which traverse schistose rocks , presenting but a few incluB 
of c're It formerly i aided from 30 to 40 marcs of gold per annum, but for the last 
few years it has furnished only from 3 to 4 

1 he south of Finland and the bordering parts of Russia contain some mines, but 
thi y are far from having any such importance as those of Sweden 

At Oriyi.rwy near llelsin^orB, a mme of copper occurs whose gangne is carbonate 
of lime, employed as a limestone 

Near Cerdopol, a town situated at toe N W extremity of toe Ladoga lake, veins 
of cupper pj ntes were formerly mined • 

Under the reign of Peter the Great, an auriferous vein was discovered in the granitic 
mountains which border toe eastern bank of the lake Ladoga, near OJouetz It was 
rich only near tbe surface , and its working was soon abandoned. 

Latterly, an attempt has been made to mine copper and iron ores near Eno, above 
and to toe N W of Cerdopol, but with httle success 

Some tune ago nch ores ot iron, lying m veins, were worked near the lake Shnyna, 
N W from Cerdopol, but this mine has also hero relinquished. 

The truncation limestone which constitatea toe body of Esthonia eoatains lend ore at 
Anaaar near FeUtn. These ores were worked when these provinces belonged to tof 
Swedes. It was attempted m 1806 to resume the exploitation, but without succqss 

Mihcs or TBS UasL HoiniTAiirs 

This chain of moontams, which begins on toe coasts of the icy sea, and termii^tes 
in the Soto degree of latitude amidst toe steppes of the JTiryAix, after having forme^ 
through an extent of more than 40 leagues the natural limit between Europe and 
Asia, contains very nch and very remarkable deposits of metallic ores, which hare 
given nae to important mines iron, copper, and gold. These explorations We 
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iitaated on tbe two slopes, bat ehicfly on the one that looks to Asia, fjrom the cotitoih 
Dt Ekatennboafg to about 190 or 130 leagoeg north of that city. They constitute the 
department of the mines of Ekatmnbour:^ one of the three belonging to Sibena. 

The copper mines are prttty numeroas, and he almost wholly on Oie oriental slope 
of the tduun. They are omned upon veins of a verj peculiar nature, and which, 
although very powerful at the turhoe, do not extend to anj considenible deptii. These 
veins are m general BUed with argillaceims matters penetrated w ith red oxide of copper, 
and mmgled with greea and blue carbonated copptr, snlphuret of copper, and nauie 




The first are sitnated 190 leagues north of Ekatermbourg, towarda'^the 6(Kh degree 
of N latitude, at the eastern base of the UraUdo moantams near the T unkii of the 
Toitnu They amount to three, opened m the samt vein, which turns round an angle 
p esenud by the chain in this place The rock consists of a porphyry with a hom- 
Btone basis, of clay slate, and of a white or grayish limestone, which form the loof and 
door of the TUB The ore yields Irom 18 to 20 per cent and these mines produced 
BODually in 1786, 10 000 metric quintals (2,900,000 Ibi avoird.) of copper 

llie mu e of NuDi’lhgtiil ts remarkable for the fine masses of malachite which it 
has pioduced. 

At Si^^osiowak copper eras haw also been largely worked ftom s eoataet depont 
between greenstone and limestona 

'I'he beds of iron ora occur generally at a certain distance ftnm the axis of the 
central chain Thosi of the western slope lie sometimes^in a gres compact hmestone, 
which contains cnerimtes and other petrifactions, and appears to be much moic modern 
than the rocks of the cential chain Both the one and the other seem to form large 
veins, w hich extend little m depth, or rather fill irregular ami sliailow cavities The 
most common ore is the faydrous oxide of iron, hemahte, or compact iron ore, somo- 
times mixed or accompanied with oxide of manganese, and occasionally with ores of 
sine copper, and lead- Black oxide of iron, possessing magnetic polarity, hkewi'se 
frequently occurs particularly in the mines the easttni slope, on which, in fhet, 
entire tnountai*'8 of loadstone repose All tliese oies, mixed with a greater oi less 
quantity of clay t.j£Fercntly coloured, are worked by open quarries, and most usnally 
without using gunpowder They y leld rarely less than oO or 60 per cent , and keep 
in action numcioux smelting houses situated on t«o flanks of the chain , the oldest of 
them hate been established since 16iB, butthe greater number date only ftom the 
uiidale of the 18tb centnry The most ciltbrated siinee are those of JBlagodat and 
Kf,\kaiigT, situated oti the eastern slope from 30 to jO leagues north of EkateriaboM7g 
In the foundries of the eastern slope, anchors, guns, shot, and shell, &c are manu- 
factured , and in the whole a considerable quantity of bar iron The products of the 
works on the western side are directly embarked on the dififerent feeders of the Volgai, 
from which they are at no great distance Those of the eastern slope are transported 
dm iii£b winter on sledges to the same feeder streams, after crossmg the least eleiated 
passes of the ITtals 

The quantity of materials manufactured by the iron woiks of both slopes, araoonted 
annually, as far back a« the viar 1790, to more than 11,000,000 lbs avoird This 
country is peculiarly favoured by nature fhr this species of industry , fiir vast de- 
posits of excellent nun ores occur suiroqnded by immense forests of firs, pmes, 
and birches, woods, whose charcoal is excellently adapted to the manuEactme of 
iron 

ri» copper mines of the TJralian moantams, and the greater part of the iron mines 
and foundries, form a portion of the properties of some individuils, who may he m- 
btanced as among the richest in Europe The Russum government has negl«H^ted no 
opportunity of promoting these enterpnaes It has established at Tonrinsk a consi- 
derable colony and at Irbits a fair, whiih has become celebrated 

Iherc IS only one gold mine in the Ural mountains, that of Serezq^ sitnated three 
leagues N £ M Ekatermbourg, at the foot of tbe Urals, on the Asatic side. It is 
famous for the chromate of lead, or red lead ore, discovered there in 1776, and worked 
in the following yean, as also for some rare vaneties of minerals Tbe ore of Berezof 
IS a cavernous hydrate of iron, presennng here and there soire small striated cubes 
*of hepatic iron, and oeeasionally some pyrites. It contains fi%e parts of gold la 
lOo'oQO This deposit appears to have a great anslogv with tbe deposits of iron ore 
of the same region It constitutes a large vein, running ftom K to 8 , encased m a 

formation of gneiss, hornblende schists, and serpentine It becomes poor m pro- 
pilktiOD to Its distance fttmi tbe snrface The exploitation, which is in the open air, 
has attained a small dbpth, although earned on einoe the year 1736 The gold is 
extracted from ffie ore by stamping and washing In 1 786, SOO marcs were oofieefed , 
but the praceding yean had furnished only 200, because they then worked further 
the surface German miuerswere calltd m todireetthe operations Since that 



1 1^ IAXNisjSs 

peHod, lunrarcr, great ■Mention 1 im been bestowed on Uie ednetf ion of tbe mtnlDg 
ofltoets, who new fom n oorpe pre^exnioent a ■ttunnienUk 
^hhe aBTifrioas sanda, or *'Btreaia” deposits of Mte Ural were diseorered iP IB14, 
end aooe 1823 bswe heeome Terjr tmportsat. Ther extend orer a distnet of Borne 
hundreds of miks in lengMi, altbongb with mterraptioni ( the eonUnuous portKas of 
gold-besnngdetntns, being genendl/ fix>ni ISO to 600 yards m length, and 10 to 60 m 
breadth. In some few pla^ ^tinum hM been umibuiT fhuod. The ibnn id which 
these preeiona metals oconr, M generally m ininate scalra or grains, more rarely as 
Inmpa or peinflef, which have, in the ease of gold, attained m one instance the weight 
of loo lbs., IQ that of platinnm S3 lbs. 

The Soman wnnevs haec observed that these deposits Tsrety overiie ihe granite or 
syenite , but generally the slaty rocks of the ^laiD, near the outhursts of serpentine or 
hoTobleodio rocks. 

The heantifhl plates of mica, welhknowti in mineral cabinets, and even in com* 
meroe, nuder the name of Huscovy talc, or Russian mica, come from the Urals 
There ate eapkirationa for them near the lake Tscheharkoul, on the eastern dank of 
this chain, Fran the sqine canton there is exported a very white clay, apparently a 

dooftii. 

Twenty-five leagues north of Rkaterinbonrg, near Mie town of Moarxiosk, there 
oernr m a graphic granite, nnmerous vem^ containing amethyats, sevesai varieties 
of beryl, emeralds, topsses, && 


Talie o^tfte nrwhvriOK of the JiuMtan Mines durtng ihejfeare ISSO, 1831, 1832, 1833, 
and 1834 , 4y M Teplqff, one of ihar Officers. 
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At the western extremity of the chain of the Altai mountains, which separate 
Siberia from Chinese Tartarv, there exists a number of metalliferous veins, in which 
several uaportent workings have been established since the year 1742 They con- 
stitute the locality of tbe mines of Koly wan , the richest m the precious metals M 
the three districts of this kind existing in Siberia. * 

These mines are opened np in the schistose formahons whidi sarroondlothe N and 
W and to the S w the western declivity of the high granitic chain, ftom which 
they fuw separated by formations consisting of other pnmaij racka These sehiste 
alternate m some points with quartzose rocks, called M Benovanta horoitone, 
aad with hmeatone They are covered by a hmeatone, replete with ammomtea The 
metalliibroiis region forms a semicircle, td which the &st Ictfty moontains ocenpy the 
centre. 

The most important exploratini of this coontty la tbe silver mine of Zmiot, or 
Zioeinogonk, id Geraian Schlangenberg, sitnated to file IT W of the high mountains. 
jn 51* 2* 25" flf lu and 79® 49^ 50" Jong, east of PartSL It is opeoed on a great 
which contains argentiferous native gol^ auriferous native silver, solpharet of silver, 
hornsilver, grey copper, snlphuret of copper, green and bloe carbonated copper, red 
oxide of copper, ci^per pyntes, gulphoret of lead, and great masses of testaceous 
ancDic sUghay ugeotiferQua. There occur hkewtse snl^uret of sine, iron pyriAs, 
and sometimes arsenical pyrites. Tbe gangues (veiu stones) of these different ores are 
snlphate of baryta, carbonate of hme, quarts, bnt ranly finate irf lime. The pnneipal 
vein, which IS of great power, has been traced through a length of several hundred 
ftthmP^ and to a depth ot no less than 96 fathoms In its upper porboD, it has m 
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mcliniitbn of aboat SO i bat lover down it becomes nearly vertical Its roof 

IS always formed of elay-elate Oa ibe foot wall of the veiOT the slate alternates with 
hornstooe. Thu vein pushes out branches m several directions , it is intersected by 
bfurren vrini^ and presents aoooessiTe stages of different neJmeas. Ihe ffrat years 
wen the most prodnctive 

The most important of the other silver mines of this department are those of Tchere 
panoftk, 3 leagues S £ of Zmeof , those of Semenofok, lo leagues 8 E , those of 
Nioolaiefidt, 2o leagnes to the SS W j and of Philipoftk, 90 leagues 8 E of 
same place The last mine lies on the extreme frontier of Chinese Tartary 

The mine of Zynanofok is opened anud talco-chloristic schists, and fi om workings 
aboat 180 yards in length y telds aboat 800 tons of lead^ 500 tons of copper, and 700 
kitograms of silver per annum 

About 36/K}01bs weight of silver, at the most, are ftnnished by the whole of the 
Altai mines 

Since the year 1830, the gold workings of &bena have attained a high degree 
of value, and although the average proportion of gold is but 1 to Sa0,000 pirte 
of refuse, a total qnantity of 75,000 Ruasiao lbs of gold is given as the produce of the 
btberian works in the best yean Those on the Yenisei and the Lena are the most 
productive. 

The preciouB metals are not the sole product of this mineral district There is an 
important copper mine 15 kagaes W of Zmeo^ m a chkin of hills formed of gra- 
nitic rocks, schists, porphyries, and shell limestone, graduating into the plain The 
vein presents copper pyrites, sulphide of copper, and native copper, dissemmated m 
argillaceoDS aubstanoes, more or less ferrapiDous, and of different degrees of hardness 
This mine, which bears the name of lokbefok, funnshed annually at the date of 1782, 
830,000 lbs avoird of copper At piesent it and the neighbouring mine of Solotou- 
sbinsk yield liulc more than 120,000 lbs per anniua each 

At Tehakirsfcoy, on the banks of the Tsehanseb, towards the northern extremity 
of the metalliferous semicircle, mentioned aboie, there is a mine of argentiferous 
copper and lead, opened in a very large bat extremely short vein Besides the lead 
and copper ores, mehiding a ht^ silver, tbu mine affords a gieat quantity of cala- 
iniOL (carbonate of zinc), which forms occosionally fine stalactites of a white or green 
colour 

The northern flank of the Altai mauntams presents few mines Some veins of 
copper c^ist 200 leagues east of Zintof, near the spot where the mer Yenisei issues 
from the Saiansk monutams which are a prolongation of tlie Altayan chain 

The Altai prodoces but little lead But the Crown norks in this and the Kerts- 
chinsk district, together produce about 1 680 000 lbs annuallv 

The first sroelting house irected lu this distnct was in the middle of the metalli- 
ferons figion at KfJyv>an the place ftom which it takes its name It has been 
suppressed on account of Che dearth of wood m the m ighbonrhood of (he jnincb 
The priDLipal exizung foundry is that of Barnaoul on the Ob, 50 leagues north of 
a^meof 


Mines or DumiiA 

The name Daouna « given to a great region wholly monntaiuoos, which eittende 
f^m Ue Baikal l»ike to the Eastern Ocean Its chief minmg district is beyond the 
Jablonndi chain, whiih divides the waters of the Saghalien or Amour from the streams 
which flow to the icy sea. fhe mmes opened hm-e constitute the third arrondisie- 
ment of the Siberian mines called that of Nertehimk, flrom the name of its capital, 
which lies more than 1800 leagues east of St Petersburg 

The country iff the metalliforons portion iff Daouna is formed of granite, horn- 
<chiefor, and sohibts, on which reposes a gr^ lunestone, stunetimes siliceous and argil- 
laeeona, rarely fossiliforous and m which the repositones of lead oorur The plains 
of them regions, ^eu salt deserts, exhibit remarkable sandstones and pudding- 
stones , as vesioular rocks of a volcanic aspect It appears that the metalliferona 

l^e^ne is much dislocated, and the lead veins are subject to seveikl irregularities, 
which raader their exploitation difficult and oncer tom The mines he chiefly near 
the banka of the Scbiloa and the Argoun, m several cantons, at a considerable dis- 
tdnoe from one another , wherefore it was requisite to build a great number of amelt- 
ingthraaces The want of wood has placed difflculties in the working of some of 
th en * The ores are principally oxides and carbonates of lead, with brown oxide of 
iron, oalamine, and a varying proportion (ff native stiver, occurring Mldtfm in 
regular bodies, but generally m cavernous openmgs, more or less uniled by narrow 
venik 

Tike aitvar extnoted fttun the mines of Daooria, eontuss a vmy small ^oporiMn of 
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fold. M FUtia ays that their aninial prodoot tra»» tovarda the year 1 784 firom 30 
to 35 thousand mwcs of silver Since that tune it has diminiahed The exploitstion 
of goBie the mines of Daonna goes back to the end the 17th centar; It had 
been oommenced m aomfi punts by the Chinese, nrho sere not entirely expelled from 
thu territory tUl tiie begimung of the fcdlowing oentnry Many of tlie mines are re> 
pated to be ezbaosted among Oie best of the now existing works are those of 
Akstoiuefik AlgstohinsL, and ivsnafsh 

Besides the lead mines, there are some unimportant mines of copper in Daonna, 
and in differmt explontiooa of thu ngitm, aneaical pynte*)t from tihich aistmous 
acid 18 SttUimed in fwtones eatnhluhed at Jntlack and at Tdialbutchinsky 

About 43 leagnes to the south of Nerbchii)sk,the moentamof Odon Tchelon occurs, 
celebrated for the diffcren*- gems or precious stones extracted from it. It la foiined of 
a friable granite, induding harder nodules or balls which inclose topazes, it is ver^ 
analogous to the topaz rock of Saxouy In this granite theie are veins containiug 
cavities filled with a fenuginoas oUi, in which arefbund emeralds aqui mariiKB, 
topazes, crystals of smoked quartz Sec Multitudes of these minerals ha'te been ex* 
tracted b> means of some tery irregular workinga Ihe mounta a of Toutt Kaltoui, 
situated near the pieceding, offers analogous deposits The presence of volfrun 
had excited hopes that tin might be found in these mountains , hopes which hai e 
been realised b> its diaooveiy on the Onone There are some nnwoiked deposits of 
sulphide of antimoni m th& countrv 

Mines of IIiNGtBT 

It must be premutd of this country, as also of Sooth Ameiica that many of the 
metallifrrous formations which used, some vears ago to be considered of high geolo* 
gical antiquitv, bsNe been proied to btlong to tbt secondary and even to thi tertiary 
period , whence it is only as a matter of convenience, rendered the moit needful hv a 
number of andetermined questions, that all the mini s are heie cld«sed togcthii, as lu 
the former editions of this work 

The metallic mines of this kingdom, mcladiog those of Trans^han a and the Bannat 
of IcmeBcbwaT fwmfonr priocvpal groaps, which we shall denote hv the group ot the 
N group oi the b E gt oup ot tht. E , and group of the S F 

The srnnp of the > TV embraecs the d stnets of Schemn tz KrcmnitZ, Kaim_8hLrg, 
27t.u« >hl, and the cuv roos of Sch naHitz B tbler liosenau, Ac , 

.ScAemnitr, a roval free c tv ot mines and the pnacipal cintie of the mines of Ilun 
gair, Ills So le-igues to the north oi Buda o60 vards above the slx in the midst of i 
small group of mo ntdins covered with ft rtsrsL The most part of theve moui ta iis, 
the bighect of which re4clK.s an clevatvon of 1130 >aTds above tht ocean aie formed 
of barren trachvus vrough trap rocLs) , but wiihm their ambit, a tori lation is phserv od 
consistiag of green <toa« porphvri(.8, conncctvd with Ejcnitc^ pissing into granite 
and gntisa, tnd including suborl nate beds of mica sJau. and limistoac It is in this 
fonnation that all the miues oc'*ar 

It has been long known that the green stone porphyries of SchLinnitr have mtinnte 
relations with the metalliferous porphvnes of bouA America 31 Biudent on com 
paring them with tbov* brought by \ on Hnmbiddt from Guanaxoato Rial dtl Munte, 
&c ,ba8 recognised an identi v in the minutest details of colour, structmc compoMt on, 
re«pect]ve situation of the different vaiiLtiea, and even m the empiiical character of 
effervescence with acids 

The metalliferous rocks of Schemnitz appear m a tract of a few inilea in extent, 
and aae traversed by a piincipal group of five master lodes coursing N E and S W , 
bendes a great namber uf lesa important veins which occur on the north side of the 
zidge of the Parsdiae mountain The most powerful of the first of these, the Sptto/er 
Gang, attains occasionally a width of from 10 to iO {kthoms , and is traceable lor 
opwara of four miles in Ungth The lodes seldom exhibit distinct walls, bnt a 
p^ion of the green stone porphTiy (xurtim metcil^emn of the older miners) is ofli n 
decomposed and impregnated with ircm pyrites for snioe distance from the plane of 
contact fnterseetionsanddislooationBareofrare occurrence ’ 

The auhatancea which constitute the body of these veins, are fragmentz of the ad 
yoiuing rock, often decomposed to clay, drusy quartz fimferous earbouate iff Iiiul, 
and sulphate of batyta, with which occur antphuret of silvei mixed with native silver 
eontmoiDg more or less gold, which is rarely m visible scales , raby sfiver ore ai^en- 
ti&rona galena, blende^ copper, and iron pyntes, &e The snlpbnret of stiver and the 
galena are the most important iwes ^metimes these two subatances are isolatad, 
sometimes they are mixed in diffbrest ratios, so as to furnish ores of every degree of 
richness, from such as yield 60 per cent of silver down to ^ poorest niena fl'fae 
gold stldoni occurs , u generally accompanies the silver m vanable prtqpor* 



MINES. 


119 

Hon, which has undoobtcdljr diiuinxBhed m depth. The galena appears to occur in 
coinparattvely larger qnantity la the greatest dept^ attained 

The ores of Scbemnita are all treated by fusion , the poor galenas at the smelting 
work near Schemnits (Blejhutte), and the resnlung lead is sent as worA lead to the 
smelting bouses of Kremnits, Neusofal, and Schareowitx, whither all the atlver ores 
prepared m the different spots of the country are transported m order to be smelted. 

The mines of Schemnits, opened 800 years ago, hare been worked to a depth of more 
than 200 lUthoms. 1 he explorations are in general well conducted. Excellent gal- 
Icnts of efflnx hare been excarated ) the waters for driving the machinery are ool- 
keted and applied with skill It may be remarked, however, that these mines have 
declined fh>in the state of prosperity m which they stood a century ago. Mann 
Theriaa established in 1760, at Scbemnitx, a school of mines This acquired at its 
origin, throughout Europe, a gnat celebrity, but will probably not recover from the 
bloa which It received m the civil war of 1848—9 After numbering befbre those 
ev(>nts S or 400 etudente, it lias seen a great proportion of them paas to the rival 
echools of Grats and Frzibnm 

Kiemnitx lies about fi leagues XNW of Sdicmnits, in a vallev flanked on the 
riglit by a range of hills formed of rocks quite analogous to the metalliferous rocks of 
Scheranitz In the midvt of these rocks, veins are worked nearly similar to those of 
Schemnitz , hut the quartz which forms (heir principal mass is more abundant, and cou- 
1 1 in« more nativ e gold Hire is also fbnnd comparatively a great abundance of sulphide 
of antimony The mLtalhferous district is of veiy inodlratc extent, and is suriuanded 
by the ti acbi tic formation which geologically overlies it, tarmiag to the east and nest 
consid.:iable mountains 

Thu city of Kremnitz is one of the most ancient free roy al cities of mines m Hun- 
gary It IS said that mines were worked there even in the times of the Romans but 
It 18 the Gtnnans who, since the middle ages, have given a great development to these 
exploitations There exists at Kremnitz a Mint o&ce, to which all the gold and silver 
of the mints of Hungary are earned in order to lie parted, and w here all the chemical 
proicsbus, sneh as the fabrication of ueids &e, are cairitd on in the larce way 

About 6 leagues biN E horn bchunmitz, on the bankv of the GiBn,he8 the town 
of A"! founded b> a colony of Saxon miiiets Tho mountams surrounding it 
include maics itry diffcnnt from tl ose of which we have been ti eating At Jletfen- 
ff/KMd, 3 Uagati from Neosofal, greywacke forms pretty lofrt monutauis, tbi* rock is 
coieicd by tiansition limestonL and is supported by mica slate The lower beds eon- 
tim bands of copper ores chu-fly copper pyrites The mica-slate includes likewise 
m issia of oie, epjMrtntly conititutmg veins in it These oies have been worked since 
the 1 Jth century The copper ore n argentiferous, and these mines produce annually 
about 21 17 evils of coppci and 1349 uiaiks of silver. 

Ill the h "her ridge whuh adjoins this range, and worked in a region of snowv and 
ben St iH the interesting mine of Magurka, on an E and W lode in gtamte, yielding 
gold, antimony, 'ind a htilc galena 

The mines ot Lower Hungaiy (Xieder L ngam), employ 15,500 workmen, and yield 
metals of the annual value ot 360,0001 

Eighteen or twenty leagaev to the eist of we meet with a country very itch 

in iron and copper mines, situated chaflv in the neighbourhood of Bethlcr, ^hmcelnitz, 
Linsiidel, Rosenau, Ac Ta]co». and clay slates form the principal body of the moun- 
tains here, along with hornblende rocks The veins appear to he generally conform- 
ably to tile strata The ores of iron ate sparry ore, and espeoially hydrous oxide of 
iron, compact and in concretions, accompvnied w ith specular iron ore. They give 
employment to many large smelting houses, mostly in the counties of Gomor and 
Zips The coppei mines he chiefly in the neigbbourhoi'dof Schmcelnitz and Gcelnitz 
The copper extracted contains about 6 or 7 ounces of silver m fhe hundredweight, 
and the fahkrz has been proved to contain a considerable percentage of mercury, 
which IS now extracted. This group ot mines, belonging almost entirely to private 
persons; and chiefly worked by a company cah^ the Wabiturifereciaft, produces an- 
nually 17,000 owts of copper, 4b50 xoarts of silver, and 7967 lbs of quicAsilvcr In 
• the neighbouihood oi Dobschan, largw quantities of tho ores of cobalt and nickel aie 
obtained 

To conclude our enumeration of the mmcral wealth of this country, it vemains merely 
to state that there araiiqKi/ mines m the environs of Caemnitza, situate tn the trachy tic 
omglomerate, whii^ in several localities contains tymtued wood 

Group of <A« Norik £a»t, or of Nagyhaupa — The mines of this group lie in a 
somewhat considerable chain of mountamv, which, proceeding from the frontiers 
of Buckowina, where it is united to the Carpathians. Anally disappears amidst the 
balifhrous san^tones between the ?%««&, Zopos, and Nayy Szamos, on the northcrii 
ftootiuis of IVansylvama These mouatauis are partly composed of rodis aaalogous 
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to tlMjio of Behemnitiy traversed by tmqk irliob bare mneb reaemlblaTiee to tlie vdoa 
of this celebrated spot Into theae veins a great man; mines have been opened, the 
moat important of vrbicb are those of Higybanja, Kapmk, Felsobsm a, ^ eresvis, 
Musban^ and lApoabanja All these mines ptmuce gold Those of 1 aposb'iDja 
fbntuh irkeeTse, aigenuferotir gakna, and those of &pnik copper, especiall} as 
ulver-fhhlen Realiiiar occurs in the mines of Felaohanya, and orpunent id those 
of OhUIapos Several of them produce manganese and sulphuret of antimony Lastly, 
towards the Donh, in the county of Bdarmarodi, lies the important copper mine of 
SartduL, and near the frontien of Bnckowina the kad mine of iZodaau, in which 
albo much aims ore occurs 

Tkt miius compotiagr the mvp of (Kt JGust erqf A&nid&as^, occur ^most all m the 
moontaina which nsem me western part Trantjlvania between the Ltpm and 
Afaroa in the environs of A/iriid^iaxiyo There may be noticed in this region 
limestones, sandstones trachytes, haaaUs, and porphynea, very analogous to the 
greenstone porphyriee of Scbemnitz. It seems to he principally in tbe latter rocks 
that the mines fonning the wealth of this country occur, but some of them e^ist also 
in the mica slate;, the greywockt,, and even in tbe limestone The principal vtins arc 
nt 2fsgyim, Koroebaaya, Offenhao^ Torospatak, Bmtsa, Csertescfa, Fatabet, 1 uses, 
Vulkcg Porknra, Batsohnm, and rophtsa There are verr nnmeroas mines, the 
whole of which prodnee anrifeioos ores smelted at tbe works of Zalathna These ni ines 
contain also silver, copper, antimony, and manganese 1 hey are ceUbrated foi their 
fefkrriiiiH ores, which were pecdUar to them prior to the discovery oS this metal a fuw 
years back in 2fonniy The aandrous dcp^itv coo tamed in the greenstone porphyry 
are often very itregolar Ihe m ncs of biagjag are the nchest and best worked 
The numerous veins of the district ocenr partly m the porphyry, and partly m a 
sandstone wfai<*h need to be termed greywacke and ronsidcKd a transition rock, but 
IS now ascribed to the a|^ secondary period The gold » aecompamed by galena, 
realgar, ores of manganese, iron, mne, and rarelv of silver 

At Res banya ores of copper and lead are worked m small veins, wbich intersect 
cry stalUne schists and marble 

Large deposits of iron ore are worked near 'Vaydv Hunyad, and south west of 
Res-banya on the borders of porpbyrv ind bmevtone 

Tht gfwp of the S E^orof the Bannai of T’emewAKur oecnrg in tlie mounlams 
which block up tbe valley of the Danube at Orschova, through a narrow gorge of 
which tbe river escapes The principal mines are at Oravitsa, Holdawa Sziszka, 
and Dngaaecka, Thry produce ehieny aigeneiferous ec^per, yielding a nwre of 
Silver (nearlv ^ pound) in the hundredweight with occasionally a little gold. 0ns 
of lead, xiDc, and iron are alvo met with Ihe mines are fsmoiiB for their beautifnl 
spec mens of bine caibonate of copper and various other minerals The m ne of 
Moldawa afibrds likewise orpiment The% metallic deposits he in flatv and v ems, 
the former occornrg paiticukrly between the niici state and the liinesione or •omt- 
times between the limtstone and the sicmte porphvrv Well defined veins also are 
known to exist in tbe aienitc and the mica slate The Bannat posBe<>se8 morcovir 
jviportaat iron mines at Moravitxa and Buskberg, Cobalt ores occur likewise in thtse 
legions The mines of tiie Bannat have been ka^, together with the railroads, to a 
French companr 

The mues eonstitntiiig the four gronps now described are not tbe sole metvllie 
mines possessed by Hungary A few others, but generally of little importance are 
ocatterLd Over di^rcnt parts of this kingdom Several have been noticed itPths 
poriion of the Carpatbisiu which sejnrates rransylv ams frem Moldavia and WalUchia. 
Their principal object is the explor ition of some aingulai deposits of galena 

Besides the mines just noticed, Hun^iy contaiiw some coal nod lignite mines, 
numerous mines of rock'salt, and sevend deposits of golden sands situat^ chiefly on 
the banks of the Danube the Maiosch, and the Ifera 

Tlie production of gold was in 1854, in Tieniut marcs^ of which Saafi Cologne 
nisiei, 

Ifarei 

Uongary and the Bannat - - 3,402'! 

Transylvania - - . - S3UJ ' 

Of 8ilr«v Hungary, Bannat nod mifr frontier 71373 1 » 

„ Trsa^lvania - - - 7,777 

Centners or ewts 

Quicksther 1853, Hungary and Transylvania <■ - 638 

Copper, 1853, Bangary, Bannat and milr frontier 81 ,1601 

n Transylvama .... 2,685 [S6,167 

w Buckowina 2,l23j s 
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Lead, 1858, Bungar;, Bannat, and mil' frontier lS,96fi 


„ Do litharge 8,682 

„ Trana^irania • - - - . 1,411 

Cobalt and Nicl^el orea - - • > 10 to IS 000 

Antimony, crude ...... 8,211 

8a1]>ha^ Hungarv and Croatia - - « - . 3,584 

Pig irtiB, Hungary 706,645 

„ Bannat 207 827 

M TranaylTafiiR . « . . 65,160 


M1NE8 or SoLTH America 

Feir region! are ao celebrated for tbeir mineml -wealth as the great diain whioh, 
under the name of the Cordillera of the Andes, aVirts the sborea of the Pacific Ocean 
Horn the land of the Patagonians to near the north west point of the American Can> 
tinent Who has not heard of the mines of Mexico and Potosi ? The mineral -wealth 
of Pern has paaied into a proverb More recently the gold of Califcnmia has thrown 
half the woild into a fever of excitement 

The naost imponant minea of the Cordilleras haie been those of silver , bnt several 
of gold, mercury, copper, end lead, have likewise been wened These mountains am 
not equally met^liferons in their -whole extent The wOThings occur in a amell num* 
ber of distnets, fiir distant from each other 

In the Andes of Chih, particularly in the district of Oopiapo silver mines are ex> 
plored, -which afford chieflv ores of an earthy or frrmgmons nature mingled with small 
particles of ores with a silver base known there nnder the name of Pacos Sulphide, 
chloride, andehloro-bromide of silver are also found, and an idloy of silver and mercury 
called arqiteriie. The same province presents also copper mines of considerable impor* 
tance, especially in Coquimbo and Uuasco, from which are extracted nauve copper, red 
oxide carbonate of copper (malachite) ard copper pvrites, associated with some 
chloride of copper In a fow nunes^ masses of native copper of extraordinary magni- 
tude have been found 

The second metaHifiTous region of the Andes ocenrs between the 81 st and 15 th 
digrees of sonth latitude It includes the celebrated mountains of Potoei, aituated 
in marlv the 20tb degree of south latitude on the eastem slope of tbe chain and 
SLier^ other distnets likewise verv neb, -which extend principally towards the north- 
west as far as the bmks of the lake liticaca, nnd even beyond it, throngh a total 
length of nejrly 150 Icagncs All these districts, which formerly depended on Bern, 
wert united in 1778, to the government of Bnenos Avres, and are now included m 
Bolivia The mines of Potcni were discovered m 1545 and have fhmiahed since 
that ptriod till our day s, a body of ailver which III Humboldt values at 230,000,000/ 
sterling The first years were the most productive At that time ores were often 
found which afforded from 40 to 45 per cent of silver Since the beginning of the 
eighteenth century the average rtchnessof the oresdoea not exceed above frtm 3 to 4 
parts in 10,000 These ores are therefore very poor at tbe present day , they have 
dimmiahed m nchneas in proportion as the excavations have become deeper But 
the total product of the mines has not dimiuished in the same proportion , abundance 
of ore hat mg made up for its poveitv Hence, if Bie moinifaui of Potosi is not, as 
fomftrliy, tbe richest deposit of ore in the woil^ it may, however, be still placed im- 
mediately after tbe famous vein of Ouanaxoato The present yield is estimated at 
about 60,000 lbs troy Ihe oil lies in veins in a pnman clay alate, wbicb composes 
the principal mass of the mountain, and is covered by a bed of clav porphyry This 
rock crowns the summit, giving it tbe form of a basaltic hill The viins are very 
nnmerons , several, near foeir outcrop, were almost wholly composed of snlphnret ot 
Silver, antimontated aolpfauret of silver, and nauve silver In 1700, seven copper 
mmes were known m the vice royaltv of Bnenos Ayres, seven of lead, and t-wo of 
tin , tbe last being merely washings of sands fbund near the nver Oraro 

On the opposite flank of tbe chain, in a low, desert plain, eutiiely destitute of water, 
ubMh adjoins the harbour of Iquiqne, and forms a part of Ptro, occur tbe silver 
mines of Huauttgaya, celebrated for the unmense masses of native silver which have 
been sometimes fbund in them In 1758 one was discovered weighing eight ewta. 

Baron Humboldt quotes 40 cantona of Peruasbemgatthe time of his journey most 
famous for their subterranean explorations of silver aod gold Those of gc^ are 
found in theprovinces of Huaailas and Patas • the silver is chiefly fomished by the 
distnets of Huauttgaya, Paseo, and Chota, which for sarpess the others in tbe abuii- 
da^ of their ores 

* The silver mines of the district of Paaco are iituated about 30 or 40 leaguea wnth 
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of l.mi*. In IM degrees of sootli latitude, 4400 yards above the aea-Uvcl, on tbe 
eanera slope <« die Cordilleras, and near the aouroes of the nver Amason Tluy 
irere discovered in 16S0 These mines, and especially those of the Cero of Yaurlc cha, 
are aonully the neheat in all Petu. Their annual produce » aboie 400,0001 The 
ore IS an earthy mass of • rod ecdoor, oontainiug tnoch iron, Rimgled a ith particles of 
native silver, bom silver, ftc,, constituting what th^ call i^icor At first nothing 
but these /xuxw were collected , and much grey copper and antnuoniated sulpbuiLt of 
silver -were thrown among the rubbish. The mean produce of all the ores is Tjin • 
or an ounce and per cwt. t although some occur which }ield 30 or 40 per cent 
These rich deposits ^not seem to be extended to a great depth , they have not (won 
porstmd &rther than 130 yards, and m the greater part of the workings only to ft ora 
83 to 43 Forty years ago, these mines, which produced neaiJy 2.00(1^000 of p astres 
annually, were the worst worked m all South America. The soil seems as if riddled 
with an immense number of pits, placed without any older The drainage of the 
waters was effected by the mannai labour of men, and was extremely expeusive. lu 
1816, some Eorupeans, among whom were several oiineis from Cumva 1, elected, 
under the direction of the celebrated Richard Trevithick, seieial bigh'precsine vtiam 
engines, imported firom England, and introduced a consideiable improicmtut m the 
workings. 

The total yield of Peni is estimated st above 300,000 lbs. tioy per auiram 

The mines of the provinoa of Chota are situatid m about seven degrees of sn i1i 
Jititude The principal ores are those of Gualcayoc, near Mecuicampa, di8< o\Lii.d iii 
1771 , their outcrop occurs at the height of 4 UO yards above the sea, the citv of 
Jffecuirjunps itself has 4000 yards of elt-vatJOD, that is, higher than the highest buQi> 
nuts of the Pyrenees. The climate « hence very cold and uncomfortable The ore 
18 a mixture of sulpburet of silver and antiinoniated sulpliuret, -nith native silver 
It constitutes veins of which the upper portion is formed of paros and they somi- 
times traverse a hiuestone and sometimes a hornstone, winch ocems in suliordmatt 
lieds. The snausl produce of the m.iies u 67,000 marcs o silver, according to 
Humboldt 

In the distriets odT Hnaailas and PaUz, wb'ch are at a little distance from the forim r 
two, gold mines are worked. This metal is extracted chiefly from the vi ms of quai t/, 
which TUQ across the primary schistose mountainb The dibtiict of Uuaa las cmi- 
tains also lead miucs Peru posbcssea, moreovei, some mines of copper 

Tbe quicksilver mine of Huancavelica long the only important mine of th s «pcci s 
which was worked m the Jiew World, occurs on the eastern fl ink of the Aiidts ot 
Peru, in 13 degrees of south latitude, at upwaidsof 6000 janls above the kvcl of tin 
sea It does not seem refcmble to tlie same class of deposits witli the mints hitliti to 
mention d, but occurs in sandstones and sbalcs, apparently of the carboniferous pciio 1 
Indications of mercurial ores have been olmrved in several other pomts the 
Andes of Northern Peru, and of tbe south of New Granada. 

Deposits of sal-gem are known to exist in Peru, cspcci illy near the vilvcr mints of 
J/oantiyaya , and nitrate (Kfaoda is tbuod in large quaotity in tbe drseit of Taraiiocd ^ 

On receding from the district of Chota, the CordiLleras are kss abundantly siuud 
w Ith metallic wealth, to tbe utbmns of Panama, and ev en far bey ond ib Tbe kingdom 
of New Granada ofi^ but a very small nnmber oif silver nimcs '1 here arvjsome auri- 
feraus veins in the province of Antioqnia, and in the mountains of Giianinco. The pi o- 
viner of Caracas, the mountains of wbich may be considered as a laniifleauon of the 
Cordilleras, presents at Aroa a copper mine which furnishes annually fifoxn 7ii0 to 800 
metric quintals (1400 to 1600 ewL) of thu. metal Pinally, w« may state m passi ig, 
that there is a very abundant salt mine at Zipaquira, in the (rovmce of Santa Pi, 
and that hetiween th s point and tbe province of Santa Fc-de Bogota, a coal-field occ uis 
at t]ie extraordinary height of 2700 yards 

Although Mexico presents a great variety of localities of orea, almost the only ones 
woriied are those of silver Nearly the whole of these mines are situated on the back 
or the flanks of tbe Cordilleras, espCLiBlly to the west of the chain, at the height of 
the great table land which traversra this region of the globe, or a little below us 
level in tbe ehanu which divide it They be m general between 20f)0 and SOOO yaids ' 
above tbe sea , a very considerable elevation, which is favourable to their prnspeAty , 
because in this latitude there exists at that height a mean temperature mild, saluhnons, 
and most propitious to agricaUur& There were at tbe time of Humboldt's visit, Irom 
4000 to 5000 deposits of ore exploited The workings constituted 3000 distinct minss, 
which were distributed round 500 bead quarters or Jiealea. I'hese mmes are not how- 
ever, oniformly spread over tbe whole extent of the Cordilleras They may be co-isi- 
dered as forming eight gronps, which altogether do not include a greater space tliau 
12,000 square leagues , via hardly more than the tenth part of tbe surfhee <n Mexiqp. 

These eight gronps are, in proceeding fiom south to north, 
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1 The gronp of OojntaeOf Bitoated in the province of this name at the southern extie- 
mity of Mex^o properly so called, towards the 17th degree of north latitude. Besides 
silver mines, it contains the only veins of gold explored in Mexico These veins tra 
verse gneiss and mica-slate 

S. The group of Taaco The most part of the mines which compose it are sitoated 
20 or 25 lewes to the south-west of Mexico, towards the western slope of the great 
plateau ^ 

a The group of Biu. ania, shout 20 leagoes north-east of Moxico It is of moderate 
extent but it comprehends the rich workings of Pathiicii, Ikal del Monte, and Moram. 
1 he district of Real del Monte coutains only a single principal vein, named Veto Bet^ 
raiia of Real del Monte in which there are several workmgs , it is, however, reckoned 
among the iiehcst of Mexico, 

4 The gronp of ZunapoN It is very near the preceding, about 40 leagues north 
of Mexico, towards the eastern slope of the plateaa Asides numerous s l^er 
mines it includes abundant deposits of lead, ai d some mines of yellos sulphurct 
ofar^enio 

4 'ihe Central i/roNp, of wh cli the principial point la Gvanaxnato a city of 70,000 
inhabitants, placed at it soutbern extrcmitv, and 00 leagues IfN W oi Mexico It 
compnees among others the famous mine districts of Cracnax-ua/o, Catarce^ Zacatecan, 
and Somfnerete, the richest m Mexico, which alone furnish more ttian hsdf of all the 
silver which this kingdom brings into circulat on * 

1 he diBlnct of Guun7T2Mrtop’'esetits only one main v cm, called the Veta Ijfadie. This 
Tom IS enclo<«ed piincipahy in dav date, to whose be^ it luns parallel hut occa- 
vjonalW it issues rut of them to intersect moie model n r icks J he vein is composed 
of quarts carbonate of lime fragments of els} s'aCe, &c , md includes the sulphurets of 
lion of lead and of smr m great quantities some native silver, sulphide of silver, and 
red silver , its power (thickness of the vein) is from 4 1 to 48 jards It ib recogoi«ed 
and worked throughout a length of upward^ of thre^ leagues, though the principal 
workmgs are within 2000 virds , and cent ms 19 expleit'tions which produced si.- 
nmlh near]} 1,^00,000/ in silver Oie of the exp'oratjon® thit of > ilenciana, 
pioducLS 3i0 oOOiL , beinir equal to about one ft^enth o'* tl e total product of the 3000 
mines of Mex co Since 17G4 th period of its distr vei v its nett annual product has 
never been less than frooi two to thiee iUiUiods of fiai cs (sO iHOf to 120,U00O( and 
Its pTopnetors, at first men of hi tie firtune bteame in ten vears, the richest inilivi- 
dualsbin Mexi«o, and piiha] sm the whole globe 

The woikmgs of this mine are verv extenvive and penetrate to a depth 2000 feet 
The distr ct of Z icatceas pre-ents in hke m inner only a sirgle vein in gicywacke , 
which, Iiowevir, is the tot sewtoi workings 

The deposits mined at Catoice arc in limestone, the mine called Pitrwnma de Ca- 
tonm has been exphr d to about 6S0 jards in depth, and vielded in 1''96 nearly 
220 000/ Thii i are also mines of antimonj xn U e district of Catorce 

hiuce the year 1824 sevcial English companies, on a large scale, have ixndertsken 
the w orking of sotno of the Mcticid sili er mines bat they have been ihr from attain 
ing the buecess which w as expected 

1 nw irds the vv estem p irt ^ the g>a)up of which we are now speaking copper mmew 
aie worked in the provinces of \aIIiloIid and GuadUIaxara , the ores being chiefly 
eumpoEcd ot protoxide ot copper (mlj copper), sulphide of copper and native 
co{!) ir Tlies" mines produce about 2000 metnc quintals of copper annujUv 
(440 000 lbs English) In the same district, ore® of tin are collected m the alluv t il 
soils particularly near Mount (iigmte The concretionarv oxide of tin, so rare in 
Burope, is hene the most common rar etj Ibiameta} occurs also la retaa 

The Central part of Mexico contains many indications of sulphide of mercury 
(cinnabar), out in 1804 it was worked onlv in two places, and to an moonsidei ible 
extent 

6 The groim of Aew GaSitia is sitoated m the province of this name, about 100 
Ita jiiea }f W from Mtxico it compiisea the mines of Bnlanos, one of thL iichest 
, districts. 

•7 The group of Durdiigo and Sonora, m tbemtendancies of the same name It is 
very ixtcnvive The mines are situated m part on the table land, and m part on the 
westtm slope Durango is 140 leagius N N W of Mexico 

8 The group of CAi&uaAua It takis its name fioni the town of Ciuhnabua, situated 
^00 leagues N of Durango It is ixceedingly extensive, but of htde value , aud tvr- 
nnnates at 29^ 10 of north latitude 

Mexico possesses, besides, several mines whidi are not included la (be light 
preceding groups Thus the provinces of New Leon, and of New Santander, preecnt 
Abundant ores of lead New Mexico contains copper mines and many othore. 
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LMdjt rook salt la miDod m aeTcnl pouta of Kcv Spam, and coal acema to oeeor 
in Vvw Mezioo. 

Hi« ncbaeas of the diflbrent dutricts of tbe sther ntna or reofea u extremely on> 
oq[iuL Nineteen twentutlis of these roo/M do sot fumisb altogether more than ooe- 
twdfth of tho total prodaot This inequality is omng to the exoeasiTc nchness of 
aonie deponta The om of Mexico are pnncipall} in Teins , beds and maasea are 
nue ne 'i eins traverse chieSy. and perhapa ooly, igneona and transition rocks, 
among irhich eertam poipbyries are Temarked n very nch in depoaita of gold and 
ailver The ailrer ores are mostly sulphide of ailrer, black antimouiated sulphide 
of silver (stephanite and polybaaitej, muriate of silver (horn giher), and grey copper 
Many expknatioas are cained on u oertam eai^v ores, called coUondott siniilai 
to the jKteot of Peru Lastly, there are ores of other metals, wbidi are 'woiked 
pniiet|»lly, and sometimea exdnsively, for the aiher whieh they contam , soch aie 
die ai^tkferoua solphidea of lead, of copper, and of iron 

Ores oi Tory great nchness occur m Mexico . hut the average is onlv ftxnn S to 4 
ooDoes per ewt^ or fixim 18 to 25 in IO,OOOl There are some, indeed, vbo<( estimate 
does not exceed 2^ oanoes Almost all the argentiferous veins afford a little gold , 
the silt er of Onanaxnsto, for example, contains jhi The enormous product oi the 
Mexican mines is to be ascribed rather to the great ftcility of vorkmg them, and 
the BiRmdance of ores, than to their intnnuc richness The present }ii.ld is esti- 
mated at above 5,000,000/ for Silver and 62,000/ for gold 

The art of mining was little advanced in this countiy at the peiiod of Humboldt’s 
journey , the vrorking^ presented a oomhination of small mines, each, of vrhich had 
only one apertuie above, without any lateral conimuuicationa between the difiTcient 
ihaftiL 

The form of these explorations was too irregnlar to admit of their being called 
npaZnr ttapet Ihe ahatts and the Irenes were much too wide The interior 
transport of the ores is generally effpcted on the back of men , rarclj by mult. 
The machines for raising the ore and drawing the water are in general lU combintd, 
and the horse whims for setting them in motion ill constructed The timhenng of 
the shafts is lery imperfectly executtd, the walled portions alone are veil dune 
There are some adit levels, hat they are too few, and ill directed. 1 he efforts of 
the &ii|^ish companiea have produetd hut little change Lithir m the miniug or sub- 
snuent treatment of the ores 

tee Nlver ores of Spanish Amenca are treated partly by fusion and partly by 
amalgamnuon, hut more fit.qnently by tbe latter mode , hence the importation of 
mereoiy fonns there an object of tbe highest importance, especially smcc the qnick- 
Niver mine of Hwutcavebca fell in, and ceased to be work d on the same scale as 
previously This mine is the only one m Spanish America which belongs to the 
government For the modem state of these mines, see Silteb. * 

The following Ubie shows, aooording to Von Humboldt, what was the annual 
product cf the silver mines of South America, at the beginning of tbi* century It 
IS founded, in a great measure^ upon official documents — 


Mexico ... 3,196,140 marcs, or 637,512 ktl , worth £4,778,000 
Peru - - - . 673,958 140,478 1,250,000 

Bn&os>Ayre4 - - 463,098 110,764 984,600 

Chill .... 36,957 6,827 60,680 1 


3,259,153 


795,581 


7,073,380 


Besides the actual mines of the Cordilleras, auriferous allnvium occurs m various 
loealities. 

The most important of these gold Bands are washed on the westrcn^lcpe of the 
CordillenM, via in New Grana^ fkrora the province of Barbacoas, to the isthmus 
of Panama, to Chili, and even to the shores of the seas of California, 'i here are 
likewise some on foe eastern slope of foe rordilleras, in foe high vnll^ of tbe nver 
Amasona The washings of New Granada produce also some nlstina. 

The mines, prc^rly so called, and the washings of South America, furmsh, alto- 
^ther, 42,575 marcs, or 10,418 kilogrammes (22,920 lbs. Eng) of gold, north 
1,485,730/ 

Bhazix,, to 

Beudea foe extenaive washings of tbs sands that produce tbe dfiw/utds and other 
pr»»w atm^ foe |datinum, and a great part of the gold of Att country, mines of 
gold, and iron are opened in what appear to he ancieDt geological formations^ 
very different from those of the Cordilleras. There are no silver mines, and foirf» 
inaicatea i difference lietween (he di.po8iif of thu dutnei and tboae of 
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SpuLidi America The eap'amt} (tf Minas Geraeg u tliat most nemailuiUe for iti 
mioeral prodoctions The slaty strata the coantry contain intercalated portions 
of qoarteose rock, among which a miaaoeoua one, called Itacolumite, and one largely 
charged oith acales of spicular mm, termed Jacotinga, are regarded as ooostBBt bo> 
eompaniments of the gold. 

Several English companies hare for years worked gold mines in this region, among 
which that of St John d el Bey still yimds a conuderable profit, dne in a great measure 
to the steady skill and economy with whicdi the nndeiground wimks, as well as the 
stamping and dressing of the annferous “ stone " u eondncted Among the most noted 
of the mines are the Bahu, Congo Soeo, and Mono Velho, which although yielding 
only Avnn two to three oitavas (or eighths of an onnee) per ton, are still worked on 
a large scale Among other interesting minerals, the rare metal paUadiom is found 
mingled with this gold, and it is owing to the liberaht) of the wdl known assayer, 
Perciva) Johnson, F R S that the Cedogieal Society of London has been enabled to 
bestow an annual “ Wollaston” medal strock in pall^inm, of which that chemist was 
the disoovertr 

Boeth Amebica 

Wichin the last fLw }»arv a stnpendoos activity in the production of certain metals 
has succeeded to the unimporUnt trials which at intervals used to be made in the 
earlier part of this century It is especially the discovery of gold in California in 
1848 which has mvited the attention of the world to tlih metallie nehes of the Pacific 
side of this continent, or to the western flank of the eootinaation oi the great chain oi 
mouotatiis which we hare traced apwards from South Ainenec 

Almost the entire quanti^ of the gold produced in California is obtained from 
Btream'woiks, washings, or “ dimngs,’ but the pacious metal itself has eixdently been 
denied from the granitic and me ancient slaty rooks which constitute the range of 
the bierra Neiada, XuineFoiis veins, consisting principally of qnarts, have been 
pioved to be aonferoBs, but altboogh large companies, mostly English, 2ui« been 
organised for working them, little success has yet attended their efforts. Platinum 
and osmindium have also been found here, thus establishing au analogy with the 
Braaihan localities. 

The auriferous tract extends northward far into the British territory 

In one of the side valleys of Sin Jolc a mine of quicksilver, ” New Almadeo,” has 
for some years been opened upon irregular and contorted deposits of omiuihar asso 
cmtedaWi^ clay slates highly luclined and similarly contorted It is said that above 
10,000 cwts of mercury ate produced here annoaUr 

On the eastern or Atlantic side of the North American cantment, the existence of 
has long been known, as well in alluvinm in irginia, CarcdiDa, Geoigia, and 
Canada, as in veins which occur at mtervals m the sidiist rocks of Appalachian 
chalr^ and which have given nse to numerous ezploratioiu. 

The veins appear generally to course NN £ and SS W and to consist mainly of 
quarts, often extending to a great thickness Few, however, of these mines have been 
followed down to a depth of more fhan lOO fee^ or have been developed on a con- 
tinuously large scale 

l.ead mines have been worked in distmct veins at Rossie, St Lawrence County, N Y , 
at Shelbnme m New Hampshire, Southampton and Northampton, in MassaohiisetB, 
Middleton, Connecticut, Chester County, and Wheatley mines Pennsylvania, but the 
moBI important are those opened m irregular deposits sometimes vertical, at others 
horuontal, which distinguish the Silurian limestones of the Upper Hissisaippi The 
lead bearing region is 87 milea long from east to west, and 54 miles broed from north 
to BOntb, the chief centres being Galena, Mineral Point, and Uabuque The ore, 
generally pure galena, occurs with great irregnUinty, and thus leads to the expendi- 
ture of la^ sums in “ prospecting ” of a veiy speculative character It occnpies 
only one xone, about 100 feet in thickness, of the galena ” limestone, and hence the 
mines have been but shallow and the production is on frie decline, having dwindled 
from 24,300 tons of lead in 1845, to 13,300 m 1653 In Missouri an analogous state 
of thinn occurs, but on a smaller scale Copper has been worked at several minea 
* in^e Atlantic States, at Bristol, Connecticut , SykeeviUe, &e , m Bfarylsnd , Schuyler, 
and other mines, New Jeisey, several newly opened localities in Tennessee, and 
Perkiomen in Pennsylvania, where the veins ocenr m new red sjudstone and diale 

In 1841 the publication of I>oagbtoo, state geoloMt for Michigan, first drew 
jlfihlic attention to the native copper of IsAe Supenor, which since 1844 has been the 
object of very namerotu workmgs, and has been produced m steadily mereasmg 
quvntity up to 5000 tons per arnum 

The veins here occur in a dutnot of bedded augitic greenKoae, amygdaloid and 

• 
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•radilQoe. wiA eoDstoBamte of tbe lower Stluntn penod, end are aqiecialty remain, 
bcanng native et^qier vithoot any of the ordinarj ores of that mttu 
<keft of ame are aseoeiatM widi lead <Mefl at several of tht above mentioned looahtiei, 
eapeoally in Uie WiBCtmain diatnet, where die calamine la known among the mintia 
^ the name of ^'dry-*bone ** But one of the moat pecnliar mineral depouta in (he 
United States is that of the red oxide of amc, and of Franklmite, which occur in 
Sussex County, New Jersey, nt Spam and Burling They are intercalated among 
the beds of a cryatalime hmestmie, with a total thickneu of aboie 30 feet, and are the 
some of very aoccessfal undertalongB 

Lavtly» iron ores of vanona metes, partiealorly the magnetic oxide and htemaute, 
occur in numerous looahtiea Missonn is remarkable for lai ge masses which arc said 
to have BB eruptive character, and Lake Sopenor offers even a greater abundance 
A bed of black oxide of iron occurs in gneiss near Franconia in New Hampshire 
It baa a width of from 5 to 8 feet , and has been mined tbroimh a length of 200 feet, 
and to \ depth of 90 feet The same ore is found in veins m Masbachnseta and Ver- 
mont, accompanied by copper and iron pynUs It is met with in immenM qnantities 
on the western bank of the lake ChamplAin f rming bids of from 1 to 20 feet id thick- 
ness, almost without mixture, encased in granite It is also found in the mountains of 
that territory These deposits appears to extend without intcrniptioii from Canai-a 
to the DCigabouihood of New Yoik, ehrre aa exploiatioa on them maji be seen at 
Crown Point The ore there extracted is in much esteem Soeral minis of the 
same species exist in New Jcl sei The primai > mountains wbiih rise in the not th 
of this state near the Delaware include beds almost vertical of black oxide of iron 
which have been worked to 100 feet in depth In the county of S issex (he same oie 
occura, accompanied with Franklmite At Roxhurv in Conniiticnc a good sirid 
lode of sparry iron occurs , the only one of the kind known in the Allcghames 1 In 
United Sutea contain a gnat many iron woiks, some of which prior to thi year 1773 
sent over iron to London Those in Connecticut Ifassocbusits, and New I oik, 
have been largely supplied with iron ores of the fer*iary formation, whilst those of 
Virgin ta and Mai y laud employ on an extenaivt. scale coal m asuri ironstone 

&fore quitting America, it should be mentioned that the M est India islands offer 
ttutneroua indications of mincrak ^^ny cnprifcrous veins have been explored on a 
small scale in Ja n iica (kipper ore and molvbdcnite occui at Virgin Goida and 
Cnba has for many years pa>>t been remarkable tor the richness and abundanct of its 
eopp«’ ores The pnnciy^ mine is the Cobre, an adventure worked on an evunsue 
scale, and very reonnerstive to its piopnetary The lodis which have bicn v<i> 
at shallow depths, coarse L and Vr through greenstone and conglouieriue rock 
The Santiago mines have also yielded a I r^e amount of ore 

Ox BOSE OIHFX U'sg KNOWN MI^E CoUaTBlES 

The islands of Cypras and Negropont, m the Mediterranean were celebratod m 
fonner turns, for their copper mines , and several iblaudb of the Archipelago prisinud 
gold mines, now abandoned The same thing may be said of ^laiidonia an 1 I hr ici 
The mnnntains of Sirvia and Albania contain iron mines and had minis occur in 
Scrvia and the adjacent provinces of European Turkey 1 he silver mmes of Launon, 
m Attica, used in eariv times to form a most important source of revenue to Athens 
Mines of «ilver ore with galena, are still worked at Ki ban Maden and Gumusb Khaneh 
in Asia Minor, whilst that of copper at Arghanch Madm m the Taurus, yhelds 
a large supply of tha ores of that mital, which ore refined at Tocat Some also occur 
in Arabia and lo Persia , and in the temtories round the Caucasus, the kingdom of 
Imeretia » distmguishea for its iron mines The eelehriiy of the Damascus labics 
attests the good quality of the products of some of the mines Persia includes 
besides, mines of argentiferous at Xavan, a few leagnes from Ispahan, and 
Natolia, or Asia Minor, frirmshes orpiment metrschanm, and chromic non 
Some iron and copper mines have been men loned in rarlary Tnibet pisves for 
being rich in gold and silver mines China prodnees a great quantity of iron and mtr 
cory, u well as white Imsas (tomhae), which is much admired The copper mines of 
this empire lie priaeipally in the province of Yu Nan and the island Pormnsa Jap in, 
likewise, possesses copper nuaes in the provinces of E\jnnack and Sanuiga. They 
seem to be abundant, at a penod not for back they exported their {woducts to Enrope 
Japan presents, moreover, mutes of quicksilver Chma and Japan contain alflo muin 
od gold silver, tin, red snlpbidc of arses c,&e Large deposits of the latter or 
( realgar) an said to oceiir in the tm mine of Kmn-Fu in China But m that empire, 
ai in Europe, coal is the most important of the minmg products This combuo- 
tihte is explored, e^eeially in the envuraus of Pekm, aid in tiie northeni parts of 
empire. 
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Trcm niines exist m se^ttal poiote of the Borman empire, end of HindoetaiL Near 
hTadras, there exist exeellent ores of sparrjr iron, and black oxide, aaaloigoiu to the 
Svi edieh ores The Indian nataral steel, named Woota, has been held m eonsidenble 
estimation among some eminent London cutlers , and attempts have been made by 
English capitalists, especially near Madras, to prepare a flrst class iron from the mag- 
netic ores The islands of Macassar, Borneo, and Timor, include copper mines As 
to the tin obtained from the island of Banoa, from the peninsula of MeWa, and 
■everdl other points of sontbern Asia, it proceeds entirely from the vaditng of sands 
The same is andoobtedty tme of the gold fhmisbed by the Philippine ml**, Borneo, 
&c It appears, hovever, that mines of gold and siWer are xrorLed m the island of 
Bnmati a 

In 4fhcs large qoantiUes of gold are x ashed by the natives from the alluvimn. 
Near the C^pe of Good Hope, in Namoqualand, very Dumeroua surface indications of 
copper ore are met -with, vhich, m a few instances only, have led to tlie opemng of 
remnnerative mines At Hembi, near Ambnz a powerf^ view of malachite has been 
radcly xorled by iho negro chiefs aud u now leased to an English company byr the 
Portuguese go\ Lmnirnt It ii, asset ted that a givat deal of copper exists in Abyssinia 
On the bankb of the Senegal the Moots and the Punls IbbricaU iron in ttatelliag 
foigcs They employ as the ore the iicbcst Mrtions of a itiruginoua sandstone, 
wh ch seems to be a very modern formation Morocco appears to contain orea of 
vjiioas metals, and Algeiia, since it has been in the hands of the French, has gi\en 
use to actice exploration^, among which may especndly be mentioned the copper 
mine of Tene% 

To these may bp added the very pioductive copper mines of Burra Burra in South 
AH«trali3, and several others in that otuntry sod lu Kew Zealand, ithicli, witliia the 
last tux yea-s, baTe attained a high dtgree of importance 

AIim:x of the Cvlcabeots MoD^TaJ^s or EaoLAHD 

The limestone formation immcdiauly subjacent to the coal measures or the car- 
boniferous lime stone, constitutes almost alone several monntamous regions of England 
and Wales , m which three districts teiy iich in lead mines deserve to be noted. 

Thi first ot these disti lets, Alston Moor, comprehends the upper parts of the valleys 
of the lyne, the Wear, and the iees, in the counties oi CumbcrlaDd, Dnrhain, end 
\<>rk It> principal mines aic situated near the small town of Alston, in Cumberland. 
1 he vaiDs of galena which form the object of the wurkines traverse alternate beds 
ot limestone, shale, and sandstone , and are very remarkable for their becoming snd- 
diuly thin aud iitipos en«hed on passing from tbe limestone into the shale or sond- 
<itone , and for resuming their richness, and usual sise, ou returning mto the lime- 
stone 1 he exploitations are situated in the flanks of considerably high hills, bare of 
wood/ and almost wholly covered with marshy heaths The waters arc drawn oBThy 
loni^adit levels , and the oree arc dragged out by horses to the day The galena ex- 
tracted irom th^ mines is smelted h} means of coal and a little peat, m furnaces of 
' Scotch coustruction The lead is very poor m siher , but most of it u now treated 
by the I^ltmson process. The mines of this dislnct produce annually aboot 25,000 
tons of lead Copper ores have been raised, altliough not in large quantity, from a 
very strong vein, coniamtng chiefly iron pyiitcsond »me galena, about six miles 
BOiitfa west of Alston 

Til* region IB bounded hy tbe Cross Fell range on tbe west, and extends south- 
ward to tbe Yorkshiie lalltys of Swalcdalc, Arkcndale, &c, to Grasamgtnn, where 
numerous lead mmts are worked under very nvular circumstances. The Torkshite 
niioes yielded in 1850, 8,986 tons of Lad 

1 he second metalliferous district lies m the northern part of Derhyshire, and in the 
contcrminoas parts of the neighbouring counties The distnets called the Peak and 
King's-lVld are the iichest m workable deposits- The mines of Berhysbire are 
getting exhanBt(.d , they are veiy numerous, hut in general moonsiderable Tbe 
galpua extracted from ^cm ,s treated with coal in revirberatory fhmaces, but the 
, siU er u s ery small in quantity They yield annnaHy SOOO tons of lead , with a certain 
qiamtity ixTealaiDiDe, and a litrlc copper ore At Ecton, m North Stafibidshire, a re- 
maikahly rich copper mine was worked in the last centory, at the mteraection of 
several veins, in the midst of scry contorted beds of grey and black hittestoa& 

^ The veins of both the above districts aie noted for die beauty of the finor, calc- 
f^dr and other crystallised minerals acoampanymg the galena , and. those of Derby- 
shtie, also, for the thinning or partial interruptinn whidi they suffer m eroasing the 
** toadatone,” a rock of igneous origin, which is interstratifled with the limestone. 

J lesides the lodes or “rake-scins,'* the less normal foims of repositOTy termed ** flats" 
ud ’‘pipe veins ** yield in both these duttnets large amounts u («e. 
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The third aetaUiftrou dietnet u citoated m Fbntdiire andDeobigtuhirab eoat>d« 
ftirmuig the N B, part of Wales. Next to Abloa-Moor this is tbe most prodoetiTe ; 
fttniubmg annuallj nearly 6000 toos of lead, and a eeitam quanuty of calamine The 
gatena is smelted in revetheratory firnuuses, and affords a lead flit firom nch m silver, 
which nas therefore seldom salgeoted to eupeUatmn, until the mtroduction of Pattm- 
aoals proLCss of ^nlvensiiig The lodee, oouraing E and W , are intersected by 
eerera] great cross Terns, which may he traced for many miles, and only exceptionally 
yield ore. None of the lead veins appear to be prolonged mto tbe subjacent slate 
rocks At the Orme’a Head, capriferotis veins hare also been worked in the hmmtone 
Mioea of galena and calamine have, finm a very early period, been worked m the 
Hendip HiJm to the sooth of Bnstoi, hot are now almost entirelT idle 
Besides the metallie mines just enumerated, the IbmiatiOQ of the metalliftroas lime- 
stone presents, m England, especially m the oonoties of Northumhei land and Cumber- 
land, Beams of coal, generally very uun and anthraeitie Far more important are the 
red and hrown oxides of mm, which this formation yields m vast quantity , the brown 
ore in beds and veins, Alston-Mbor , bomatite of the nchest kind, m irregular de- 
posits, near Whitehaven, Cumberland, and at Ulvemone, Lancashire, m less im- 
portant repocitonet m Derbyshire, Flintshire, and on the flanks of the Mendip Hills, 
and l<iBtly excellent brown peroxide in the upper limestone eavironing tbe FOTest of 
Dean, wheiw itoceupiesa senes of devious carenw and hoJesliiogmore or lew in the 
same plane Appearanoea of the same kind, but oa a smaller scale, hrmge the southern 
side of the Soi^ Welsh coal-field 

Mimes <nr the IiATEB Rock Foiusa.tioms 


The mostimportant mines of what used to be termed, m the earlier daj s of geology, (he 
aecoDdary rocks, and perhaps of all mineral formations whatsoever, are those worked in 
the most anaent strata of that divuion, in the coal measures hmce, however the organic 
ecmtenta of the rocks have been more fnl y studied and emnpared the coal measures 
have been classed with the pal^oxoie systems, and that supposed line of demaieatiou 
between them and the older strata already treated of, can onlv he retained as a matter 
of convenience, and as tnarkmg m most countnes a great change in tbe character 
of the mineral contents as we ascend in tbe geological scale 

The British ulatids, France and Germany frequently present ranges of the older 
rocks, upon (he flanks of wbich, sometimes nncomformably, repose the deposits of coal 
The principal of these have become grat centres of mam^cture , for hewcastle, 
Birmingham, Glasgow, Sheffield, St Ftienue, &o, owe their prosperity and their 
rapid enlaigement to the coal raised as it were at their gates in enormous qoantiues. 
Lancashire, ^ ales. Belgmtn, and Silesia, owe equally to their extensive colliems a 
great portion of their activity their wealth, and their population Other coal dis 
meta, leu nch, or mined on a leu extensive smile, have procured for their mhahitants 
leu dutingnished, but by no means tncousideiahle, advantages, sneh, for example, xn 
Great Britain, are l>erbyshjre, Clbtshire, Shropshire, Warwickshire, tbe (nvirons of 
Bristol, ftc , some parts of Ireland, in France, Litry, department of (.alt ados, * 
Comantene, Alaia, le Creuzot, &c , ui Rhine Prnuia, Surbruck and Westphalia, 
and several localities in Saxonj, Bohemia, Spam, Portugal, the UnitedStates, dM 

We need not enter here mto ampler details on coal mines , these particnlars are given 
in Ute article Coae 

Mature has frequently deposited dose to the u»l, an ore, whose intrmsic valne flooe 
IS very small, but whose abaodance in the neighbouihood of fuel heemnes extremely 
precious to man , we allude to the clay ironstone of the cod measures It is ex- 
tracted in enormous quantities frum the coal fields pf Scotland korkahire, buiford- 
shire, Siropshire, and South Wales; Much of it is also raised firom tbe coal strata of 
Silesia and «( Westphalia and fow coal fields appear to be entirely deficient of it 
Tbe iTOD works of ^gland, which sre supplied m great part from this iron stone re- 
duced with coke or coat, pour annudly into oommerce above tfaree-and a half mil- 
lion torn of pig inm, of a value more than equal to tiie product of all the mxnes of 
Spanuh America. 

The shale or s'ate day of tbe coal measures contains sometimes a very large qnpn- 
tity of i^ites, which deemaposing the action of the air, with or wiuioiii artificial 
heat, pTodoees sulphate of iron, and sulphate of alumina, whence copperas and alum 
are manuftetared in great ahondanee 

The calcareous firrmaticui whiek surmounts the eoal-measutee called by ^logifo 
seeAsiciu, magtieiian hmsstons^ and older Alpine limestone, contains different uposiu of 
fsd nl lic ores, the most celebrated being the cupreous schivt of MansfUldt, a stratum of 
calcareous slate, froma fow inebee to two feet thick, eonCaming copper pyntet 
in aomeirat quantity to aff ird 2 per cent of flie weight of the ore of an armtifero^ 
e^pur Thu thin Ii^er diaplayi itself to the north o< Germany over alengtb of eighty 
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IccgiNi, ftwn ike shorn of the Elbe to the banks of the Rfaaee; Not vJtbstMdiog its 
thumees and reUtire poverty, skilfhl miners hs^e contrived to on diflerent 

points at this slate, a number of importsnt explorations, the most oonsidernble being m 
the temtoiy od Mansfelftt, psTticnla^ near Aothenburg They produce annually SOOO 
tone of copper, and 20,000 mares of silver We may also menUon those of Hessia, 
situated near Frankenberg, Bieber and Biegelsdorf In the latter, the enpreons schut 
and Its accompanying strata, are traversed by veins of cobalt, mined by the same system 
of underground workings as the schist These operationn are cnnsidcrable, thej 
extend, m the direohon iif the strata, tbroagh a lengtii af 8700 yaida, and penetrate 
downwards to a very great depth Three ^leries of efflux are to be observed , two 
nf which pour their waters into the Fnlde, and the third into the Verra These mines 
have been m acting since the year 1930 Analogous mines exist near Ssalfeld in 
Saxony 

A very remarkable deposit of the same period, whence geologists have given this 
formation the name of Permian, occurs m the Rushan government of Perm, the sand- 
stones contaming disseminated particles of cc^r ore chiefly m the form ot carbonate, 
to the distance of 400 or SOO worsts from the chain of the Oural Some of the thick 
flaggy gre} gntb eootam as much as 2^ per cent, of copper and the imperial xaiods 
near Perm are stated to jield 260 tons annuallj from thu source 

To the same geoli^cal ibematwa must pTohabl> he Tefemd the hmestooe which 
contains the sparry iron mine of Scbmalkalden at the western foot of Thunngcrwald, 
where there has been explored from time inuncinonal a tonsiderable mass at this ore, 
known by the name of StaUberg The working has been exccutid in the most 
irregular manner, and has opened up enormous excavations , whence disastrous “ rnns ” 
have taken place in the mines 

At Tsrnowits, 14 leagues 8 E of Oppein in Sih^id, the sechstein contains in 
some of Its strata considu able quantities m galena and cahmine , into which mines 
have been opened, that jield annuall} ftom 600 to 700 tons of Uad, 1000 to 1100 
marcs of silver, and much calamine Mines of argentifeious Uad aie noticed at 
Olkutch and Jaworno m Galhcia, about 6 leagues N E oi Oiacon, and 15 leagues 
K N E. of Taimowita Prom their imaiticni these have bten TeCttred to the same 
period The important Itad mines of Villaeh and Bleiberg iii Cannthia have reoenth 
lieen shown by the Anstnan geologiats to belong to a rather more recent formation, 
whilst several minor lead bearing localities ot the same province occur id the Hallstadt 
limestone (Upper Trias), and Gailthal limestone (carboniferous) 

There has been discovered lately near ConfoieKs in the departmient of ia Cbarenie^ 
in a secondary limestone, calcareona bids and particularly snboidinatebeds of quailx, 
which contain considerable quantities of galena. At Ftgeae also, in the department 
ot k LoU deposits of ^ena, blende, and calatume occur in a secondary hmtstonc. At 
la Vovlte, on the banks of the Rhone, there is mined in the lower courses of the lime 
stones that constitute a great portion of the depaitmcnt of the Ardtche, a powerful 
bed of ifon ore 

It used to be Boppoeed that it is in tlic ziobstem, oi in the <andstoneB and tiap rocks 
^nearly the sune age, that the four great diiwsiU of the snlphuiet at mercury, of 
idnOf the Paiatuiate, Abnaden, and //i«incaue/i<o are mined, but more recent ob^r> 
vatioos would place some of them, at least, in rocks contemporaneous with the ooal- 
nuMunres 

The fbimation which separates the zcLfutiin fWim ihe has (cu/rtiu e a qfypAitn) called 
new reij sandstone and red marl in England, and bunter-sandatein, inuscbclkidk, and 
kvuper in Germany, presents hardly any important mmes except those of locL salt, 
which enrich it in Cheshire, and m many parts of oontioental Europe The mmes 
of Salzburg belong to a formation somewhat higher, and those of Wichczka, Bochnia 
and of Transvlvania, as veil as of Cardona in Spain are of tertiary dole 

The lias often contains veiy pyntoos lignites and shales, which are mined m man^ 
places, and particularly at 'V^itby and Ouuiborough in Yorkshire, for tlie nidnofae- 
tnre of alum and copperas 

Within die last few years, most important beds of stratified mm ore have been 
worked in the upper parts of the has m die north of k ork^ire 

•Stiata of iron ora also occur in the overlying oolitic limestones, in Yoikshire, Nor- 
tham^tUmshire and other parts of England The same tormations have in France 
long been noted for the supply of large quantities of iron ora 

The uitfiii sand beneath the chalk formation, is often so strongly imbned with mm, 
as Ukhave led m former times to extensive mining operatums m the sonthHeastem port 
of England Sinoe the general introduction of railways, some of these sources have 
again Men utilised 

The lowest beds of the chalk contain iron j^rites, which has become the ol^ect of 
an important exportatioa at Vutang ou the aonthern coast of the ihs (fo-OEt/<ia^ where 
voL. m. K 
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It ii emtferted ivto niljp]»t« of jmd. The wmT«« tan the noduke oat of tMr bed, 
and roll them on the ehM». vhere they are pidced np^ 

if the eholfc be poor m oieflil mineralB, thii u not the caee arith the tertuuy 
ftnoitioa above it, fov it (xmtaiiis mpartant imaea. In it a» explored aameroiui 
beda of l^ite (wood coal), either aa ^ or a vitridic earth. Fnan theu lignite 
denoBtB. jdeo. v^loir amber is extracted. 

other tertiary fonmationa preient merely a feir minei of salphnr, of iron and 
bitanKQ, bat it must here again be remaihed, that many of the aecondaiy, and even uf 
the tertiary strata have m oertam oonntnea been ntyeoted to metamorphle action, of 
each a natane as to have led to tiieir being dasaed with the aider rocks, and thus 
some of the metalhferDns formations of the east of Enrc^ and of South America, 
altboiigh still somewhat obscan^ ought without doubt in strictness to be classified 
with these more recent deposits. 

Several of the secondary or tertiary strata contain depoaits of sulphur, which are 
mined m vanoua countries. 

The formatious of a decidedly voloahie ongm afford few mining matoialsi if we 
except snlpbur, alum, and opalsL 

M1RE8 or THE ALLimai. Steata. 

This formation contains very important mmes, since ftom it are extracted all the 
diamonds, and almost all the predoua stones, the pUturam, and the greatest part of the 
gold. With a coDsi^rable poigion of the tin and iron Ibe diamond mines are confined 
nearly to Brazil, and to the kingdoms of Golconda and Vis^ar in the East Indies 
Tne tto-streatO'warks of CorowaU, Bohemia, and the Z^t Indies, and the gold 
washings, placers or ** diggings’* iff Siberia, Borneo, Galifomia, aud Australia, 
belong to beds tff alluinani or drift; irregularly deposited over the Older formatiODs 

~w w s. 

MINING As the operatnms of mining vary with the conditions of the rock 
funuations, in which the minerals sought w by the miner occur, it is necessary to 
give a brief description of the more especially mariced distinctions which are seen m 
our geological formstiona 

Gwlogtsts divide rocks mto straitfied and mnstratiJieJ Those mineral svstems 
which consist of parallel, or nearly parallel ptases, wh^e length and breadth greatly 
exceed their thickness, are called strati^ rocks , while to those which ocenr m thick 
blocks, and which do not exhibit those paisdlel planes, the term of wittratrfied rocks 
is applied. These formatums have been divided into two other classes, namely the 
prtmiay and the teeondarjf The advances of geological science, however, fad more 
accurate information, have matenailj modified the views which pave rise to those 
divisions , and when men have learned to look on great natural phenomena Without 
the lutm-positioB of the medium of some fkvoonte theory, there is but little doubt 
the laterpretatfoa will be somewhat different from even that whicli » now received. 

A certain set of mcks may be clsssed hi of truly igneous origin. These ’hre the 
traps, basalts, and the like These have often been termed primary rocks, we 
hsie rocks of this class, not merely forcing thuir way through the superincumbent 
and more recent rocks, hot actually ovetflowiiig them j they may, therefore, be niuc^ 
more recent than the secondary rocka. Granite has commonly been classed as a 
truly Igneous rock , but facts have lately been developed which show, at all eients, 
the combined aetwn of water, and the probability appears to be tiiat gramte, gneiss, 
and elrans have been formed under highly heated water ^ 

Granite is asaall} classed with the uustraufied rocks, but the section of any 
granite quanyr will exhibit very distinct lines, confonning, mors or less, to tho hori- 
zontal — known to the quarrymea as the AAfiuay — which would appear suffiment 
to place those rocks amongst the stratified ones. 

.It IS commonly stated that the unstratified rocks possess a uca^ vertical position, 
the stratified rocks assuming more nearly a horizontal one There are numerous 
examples advene to this view , indeed, it must be regarded as a hasty geDeraiiBation 
.^tbe bed way Of the granite approaching very nearly to the horisontal, while we 
often find the truly stratified rocks in a veTticsl positioQ 
Where ffic older rocks graduate down mto the plains, rocks of an intermediate 
character appear, which, though possessing a nearly vertical position, like the iffistra' 
lified and nonfossiliferous ro^s, contain a few vestiges of ammal beings, especiidly 
shells These have been coUed fnzfuitioa, to indicate their bemg the imsamg links 
between Uie first and second ifystemj of ancient depouts , they are disungnisfaed by 
the fwtured and cemented texture of tiieir planes, for which reason they ate some- 
times called e(»|^omerate 

Between the older and the secondary rocks, another very valuable series is mter> 
posed in certam districts of the globo namely, the coal-measares, the paran^uuJ 
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fimiMtian of Great Britain The coal strata are Aeqoestly di^xMed in a basm-fbmif 
and alternate irith parallel beds ol sandstone, date clay, iron-stme^ sodoecaaioQatly of 
limestone, 

A B apraotical rule it may be here stated, that, in ereiy mineral formation, the ueh 
nation and direction are to be noted , the former being the angle ahudi it forma with tbe 
horizon, the latter the point of the aaimnthor honzon, towards nhieh it dips, as west, 
north-east, south, dec. The direction of a hed is that of a honaonfal line drawn in 
Its plane , and which is also denoted by tbe pout of tbe compass ftnee die lines of 
direction and inclination are at right angles to each other, the first may always be in 
ferred from the seLond, for when a stratum is said to dip to the east or west, tfos 
implies that its direction is north and sooth 

The followmg terms have been used to expiess dissimilar conditions in mineral 
deMBits, well known to the practical miner 
Meutet are mueral deposits not eateasively spread in par did planes, but irregular 
heaps, rounded, oral, or angnlar eoTeloped m whole or in a great measure by rocks 
of a different kind Lenticular masses being frequently placed between two hori 
sontal or inclined strata, have been sometimes supposed to be stratiform themselves, 
and have been accordingly denominated by the Germans begendt atoekt^ fymg heapa or 
ilaeka 

The OTbicular masses ofren occur m the interior of nnstratified mountains, oi in 
tbe bosom of one bed These frequently indicate preexisting cavemoua spaces, 
wbicb have been filled lu with metalliferous or minera^ matter 
iVeitv, conerettoHaf nodulea, are small masses found in the middle of strata , the firvt 
being commonly in a friable state , the second often kidney-shaped, or tnberons , the 
third nearly round, and enernsted, like the kernel of an almond 
Lodea, or veins, are flattened masses, with their opposite snrfhces not always 
parallel Thist sometimes terminate like a wedge, at a greater or less distance, aul 
do not ran parallel with the rocky strata m which they lie, but cross them in a direc 
tion not for from tbe perpendicular , often traversing several different mineral planer. 
The hdea are sometimes deranged in their cou'we, so as tu pursue for a little way the 
space between two coutiguons strata at other times they divide into sev eral branches 
The matter which fills the lodes is for tbe most part entirely diflhtent fi om the rocks 
th^ pass through, or at least it possesses peculiar features. 

This mode of occurrence sug^sts the idea of clefts or rents having been made in 
the Btratum posterior to its consolidation, and of the vncnities having been filled with 
foreign matter, either immediately oi after a certain interval There can be no doubt 
as to the justness of the first part of the proposition, for there may be observed round 
numv lodes undeniable proofs of tbe movement or dislocation of the rook. , foi 
example, upon each side of tbe rent, the same strata are no longer situated m the. 
same {due as before, bat make greater or smaller angles with it , or the stratum 
upon one side of the lode is raned considerably above, or depiessed conuderaUy 
belovl, ita connterpart npou the other side With regard to the manner lu which the 
reqlvhas been filled, different opinions may be entet tamed In the lodes which aie 
widest near the surfoce of the ground and giaduate into a thin wedn bdow, (he 
* foreign matter would seem to have been lutroduced as into a funnel at the top, and to 
have earned along with it portions of rounded gravil and sometimes, though revelv, 
organic remains In other, but very excLptional cases, lodes are largest at thur nndir 
part, and become progressively nai rower as thty ipproach the surfoce , from this 
circgmstanoe, it has beta infers that the rent baa b^ caused by on expansive force 
acting from within the <.arth, and that the foreign matter, having been m a fluid state, 
has werwaids slowly crysUlliscd Accurate observation shows that in the large 
majority of cases the metalliferous deposits are of aqueons, and not of igneous origin 
In the lodes, the principal matters which fill them are to be distingnished from the 
aooessory substances, the lattei being distnbnted irregularly amidst the mass of the 
first, in eryatals, nodnlet, grams, scams, &c Ihe non-metalLforous portion which is 
often the largest, is called jtaayue from the German van Ihe position of a 

vem IS denoted, like that of the stratum, by tbe angle of inclination, and the point of 
the horizon towards which it dips, whence the direction is deduced In popular 
• langaage a iode may be described to be a crack or fissure soch as is formed m the 
drying of a pasty mass, extending over a eonsideiable extent of country, and pene- 
trating to a great depth into the earth 

A metalliferous substance is said to be (batemtnnUd when it is dispersed in crystals, 
spangles, scales globules, &c , through a large mineral mass Tin is not unfre- 
quentiy tbns disseminated throngh granite and clay slate rocks. 

Certain ores which contain the metals most mdispensable to hnman necessities, have 
been freasnred np by the Creator in very boontiftil deposits , coDStitatmg either great 
IQ rocks of di&rent kinds^ or distnbated m lodes, veihs, nests, concretions, or 
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beds, vitli ttmfj asd esithy idmixtaret , the -whole of which become the olJectB of 
nuaenl eiplorstion TImm stores occur m differeot stages of the pologieal fbrnca- 
tioDs, but their mam portion, after haring; existed abundaatlT in the sereral orders 
of the older strata, cease to be found towards the middle of the secondary racks. 
Iron ores sre, with a few ezeepUonsl casee^ the only ones which eantlnue among the 
looK modern deposits, even so high as the beds immediately beneath the dialk, when 
tbej exist almost entirely as eidoimng matters of the tertiary beds. 

Granite, goeus, mica, and clay-slate ccmstitute in Europe the grand metallic domain 
There u hardly any kind of ore which does not occur in these la sufficient abundance 
to become the otyect of mining operations, and many are found in no other rocks. 
The transition rocks and the lower part of the seconwy ones, are not so nch, neither 
do they contain the same variety of ores. But this order of things, which is presented 
by Great Bntam, Germans, France, Sweden, and STorway, is far foom forming a 
general law , since in equinoctial America the meiss is but little metaUiferons , while 
superior strata, such as the clay -schists, the sienitic porpbyiies, the luncBtones, 
which complete tfae transitimi senes, as also several secondary deposits, include the 
greater portiou of the immense mineral wealth of that r^um <» the globe 

All the substances of which the ordinary metals form the basis, are not eqnslly 
abundant in nature , a great proporUon of the numerons mineral species which figure 
in our classificsuoas, are mere varieties scattered up and down m the cavities of the 
great masses or lodes. Tfae workable ores are few in number, being mostly sulphidea, 
oxides, and carbonates These occasionally form of tbcmselves very large masses, 
but more ftrequently they srd blended with lumps of quarts, felspar, and carbonate 
of lime, which form the mam body of the deposit The ores in that case are 
arranged m small layers parallel to the strata, or in small veins which travel sc the 
ruck in all directions, or in nests or conerctions staUoned irregularly, or finally dis- 
seminated in hardly visible particles. These deposits sometimes contain only 
one species of ore, sometimes several, which must be mined together, as they seem 
to be of contemporaneous formatiou , whilst, m other cases, they are separable, having 
been probably fmmed at different epochs. 

121S 



A s<*nwal tiea of miuins oi>er>itiun> a» fiiv cii In \ lik) 1 umu i •* Bur la IUch««(o Miofirale " 


In mining, as m architecture, the best method of impaiting instruction is to display 
the m^r-pieces of the respective uls. It u not so easy, however, to represent st 
ouM rae general efi'ect of a mine, as it is of an edifice , because there is no poiat of 
sight from winch the former can be sketched at once, like the latter The siil^r- 
rsnesfl exploiwliODs certainly afford some of the finest examples of the usefiil laboutj 
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of man , bat, hoveTtfr eonous and grand in themselves, they cannot become olyrcts 
of a panoramic view It is onlj by the lights of geometry and geolt^gy tlut mines 
can be oontemplated and sarveyid, either as a whole or in tbeir details, and, thcreu 
fore, these laatrellona anbterranean regions, in which roads are tat which, with 
their sinaoaitieB, extead at difiereat levels over many hundred miles, are altogether 
unknown or disregarded by men of the world Should any of them, perchance, ftvm 
cuno8it> or interest, descend into these dark recesses of the earth, they are prepaid 
to discover only a few msolated objects, which, they may think strsnge or possibly 
hideous, hat they cannot recognise either the Qmmetncal disposition ctf mineral 
bodies, or the laws which govern geological phenomena, and aer^e as sure guides to 
the dcitful miner in hia adventnroas search. It is only by exact plans and sections 
of labterraneoaa workings, that a knowledge of the natnre, extent, sad distnbation 
of mineral wealth oan be acquired 

General obaerpation<i on the localttua oforee^ and an the tndusatitms of metallic mines 

1 7bt exists in the primary rocks, appeanng either in interlaoed veins, in beds, 
as a constituent port oi the rock itself, or m distinct veins Tin ore is fbnnd in allu- 
vial land, filhng np low situations between lofty mountains , but this tin (stream tin) 
has been deriv^ from the older rocks of the neighbourhood See Tm 

2 Geld occurs either m bed^ or in veins, fnqaently in jwinuuy rocks , tliODgh m 
other formations, and particnlarlj m alluvial i^urth, it is also found ^heu this metal 
exists ID the bos^ of primitive rocks, it is particularly in schists , it is not found in 
serpentine, but it is met with in greywacke m Transylvania The gold of allnvutl 
districts, (^led gold of washing or transport, occurs, as well as alluvial tin, among 
the dtbns of the more ancient rocks 

3 Sdsar is found particularly in veins and beds, in primitive and transition forma- 
tions, though some veins of this metal occur m secondary strata The rocks richest 
in it an. gneiss, mica-slate, clay slate, greywacke, and old alpine limestone Lo- 
calities of silver ore itself are not numerous, at least in Europe, among secondary 
fbrmaUous , but silver occurs in comhmaUon with the ores of copper or of lead 

4 Cbpper exists in the three mineral epochs , i, in prmiaiy rocks, principally in 
the state of pyritoos copper, in lodes or veins , S, in transition distncts, sometimes m 
masses, usually in veins ct copper pyrites , S, in secondary strata, especially in beds 
of cupreous schist 

5 ooenrs also in each of the three mmeral epochs , abounding particularly in 
primary and transition groimda, where it nsnally constitutes lodes, and occasionally 
beds of sulphide of lead (galena) The same ore is feund in strata or in veins among 
secondary rocks, associate now and then with ochreous iron oxide and calamine 
(carbonate of zinc ) , and it is sometimes disseminated m grams through more recent 
strata, in the sandstone of Alderley Edge 

6 hoH IS met with m fbor different mineral eras, but m different ores Among 
pnmif^ rocks, magncUC iron ore and specular iron ore occur chiefly in beds, some- 
^uiiBoif enormous size, the ores of red or brown oxide of iron (hmmatite) are found 
sometimes in veins, but occa^onally in very large massis, both m primitive and 
transiUim roi.ks , as also sometimeB in secondary strata , but more feeqrently in the 

’ coal measure stratii, as beds of oUy-ironstone, <n globular non oxide, and carbonate 
of iron In alluvial districts we find ores of clay-ironstone, granular iroii'Ore, bog- 
ore swamp ore, and meadow-ore The iron ores which belong to the pnmitive 
period have almost always the metallic aspect, with a nchness amounting to 75 
per cent, of non, while the ores in the posterior fonaations become, m general, more 
and more earthy, down to those m alluvial soils, some of which piesent the appear- 
ance of a common stone, and afford not more tbM 20 per cent of metal, though its 
quality » often exedlent 

7 Macnry ocenra pnneipally ameng secondary strata, m duneminated laasaes, 
along with combustible substances , though the metal u met with oflcaaionally m 
primitive countries 

B Cobalt, belongs to the three mineral epochs , its moat abundant deposits aro 
Vhins m primary rocks t small vems containing thia metal are found, however, m 
secondary strata. 

9 Animonjf occurs In lodes among the older and transition rocks 

10, 11 Btatnufh and weAel do not often constitute the predommatiDg auhstanoe 
of afiy mineral deposits , but they commonly accompany cobalt. 

12 ^TmCtOcoun in three several formabons namely as sulphide or blende, par- 
ticularly m primary and transitioa rocks , as calamine, m secondary atrata, usually 
along with oxide of iron, and sometimes with sulphide of lead. 

Ibo atody of the mineral substancea, called gangues or vein-sftones, which asnally 
accompany the different ores, is indispensable m the mvestignUon and working 
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miti OT, iiie»c Bopli as ouarti^ enlcareooa Baoi spar, heavy spar, &e, 

and a great nomher of other sabstaTUHS, slthoogk ot small value in thetnselTefi, 
become of great cODsequeaoe to the mioer, either m potntiDg out by their preaenoe 
that of certain viefisl minerals, or by o^raettruing id their several assooiationa 
diC^iit deposits of ores of which it may be possible to fbllov the traces, and to dia- 
enaunate the relatiooa; often of a eompliMted kind, provided we observe aasidaously 
the accompanying ^tmgaet 

AnKmg the indications of mineral deposits, some are pioxmiate and others ramote 
The pronunate are, an effloreacence, so to speak, of the antjacent metallic masses , 
the fteqnent occarrence cf fta^ents of partienlar ores, Ac The remote mdieations 
consist in the getdogieal diaraoter, and in the nstare of the rocks From the enampltB 
previously admioed, marks of this kind acqnire new importance when, in a district 
snseeptible o£ inclading deposKs of workable ores, the yanytus or vemstones are met 
with whu^ osaall} aocom]^y any particular metal The general aspect of moun- 
tains whose flanks present {^ntle and ooutiniious slopes, the frequenev of sterile veins 
the presence of met'illifbrons sands, the neighhonrhood of some known locality 
of an ore, but when fleimgineius or cupreous waters issue from sands or dajs, such 
ohuacteiu ment ni general little attention, because the waters may flow ftom a great 
diatanee No greater importance can be auaehLd to metalliferous sands and saliue 
springs 

In ^leaking of remise judfcatious, we may remark that lu several jdoces md par- 
ticnlarly near Clansthal in the Harz «i certain ore of nd oxide of iron ocluts aboic 
the most abundaDt deposits of the ons of lead and stiver , wheine it has bten named 
by the Germans the iron kat It appears that the iron ore rich in stlvei, which » 
worked m America under the name of paces has some analog) with this substauce , 
but irtm ore is in general so plentiftilly diffused on the aur&ce of the soil that its 
presence can be remrded as onlv a remote mdicatioii, relatne to other minetal sub- 
stances, except in the case of clay ironstone with coal The tronoHs ot Cornwall, 
occumog in the upper portions of lodes, maj be regarded as anaic^ lus formations 

Mineral reins are su^ect to derangements m tbeir course, which aie called shifts or 
ftmltsL Thus, when a transverse i ein thiows out, or intercepts a longitudinal om,, wl 
must commonlv look for the rejected vein on the side of the obtuse angle which the 
direction of the latter makes wth that of Che former When a bed of ore » 
deranged by a fkult, we must observe -whether the slip of the strata be upwards < i 
downwards , for m cither mrcamstaace it is onlv by pursumg the directum iff the 
ftuut that we can recover the iwe, in the former case bv mounting in tbe fitter by 
d.'seending beyond the dislocation 

I^eo two veins intenect each other, the direction of the is a snlgect of 

interest both to the miner and the geologist In Saxony it is considered as a general 
f ict that the portion thrown out w alwaj s upon the side of the obtuse angle, a circnm 
araoee which holds also in CorDwall , and tbe more obtuse the angle the out urow is 
the more cooMderable A vein ma) be thrdkda out 




on meeting another vein in a line which eqiproacbe^ 
either towards its laclmation or its direction The 
Comish misen nse two difltrent terms to denote 
*ibese two modes of rtjeettoa, for tbe fint case 
they say the vein is hmotd, for the second it is 
started • 

The great copper lode of Carhurack, d, fig 
1214 in the pan^ of Gwennap, is an instructive 
example of mleiyectioo The thickness of this 
vein M 8 feet , its direction is nearly east and west and it dips towards the north it on 
inclination of two feet per fktbom , its upper part being in the Ailhs (a greenish cl i) 
slate), its lower part tn the granite The lode has sufllred two intersections 
the first produced by meeting the vein A <»lied Sievenss ^vcAcm, which runs fioni 
oortfa-eMt to sonth west, and which throws the lode several fotboms out tlw second 
vein IS produced by another vein i, almost at nght angles with the first, and which 
occasions another ont-throw of 20 ftthoms to the right side The foil of tbe vem od 
curs fhertfore in the one ease to the right and in the other to the left , but m bom it is 
towards tbe side of the obtuse ao^e Ihu distribution is very singnlar, for one 
part of the vein appears to have mounted while the otber has dwceoded n s 
denotes North and ^uth. d is tfaecopper lode mniung cast and west h, i,are systems 
of (flay-slate veins called fluokans , the ime over t represeuta the down-throw, and d 
tbe np fliTow 

'Mere IS a great want of exaetnCM of e^ireasion m tbe terms used to desonbe the 
ffoeiioiiiCTa of disIoeatiQiu The foregoing paragraphs are strictly according toithe 
teehnieti language of the miner, who nsnwy re^uds the orou courses, here ealkd 
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/udbiJM, M being tiie eaiue of the alteratioa m the mineral Teini, vhereaa they are 
thetnselTeB merely the effect of the general movement of the rock maseea. The sm- 
gnlunty alluded to dwappmutl if the vood-out be regarded oa a croas eection repre- 
senting the result of tvo distinct movements m a direction from tbo observer See 
Faults 

In different distnets m this country the terms nsed to distinguish mineral vetna 
vary considenbly The fbUowing terms prevail in Derbyshire and the north of 
England. 

Lodes or mineral veins are nsnally dutmgaished by the miners of these distnets 
into at least ibar species 1 The vein. 3 The pipe retn 8. The flat or 
dilated vein, and 4 The interlaced mass (*tncA toerke), indicating the union of a 
mnltitude of amall veins mixed m every possible direction irith each other, and with 
the rock. 

1 The roAs vein is a nuneral fissurei and is the form best known among prac- 
tical miners. It commonly mns in a straight line, beginning at the snperfices of the 
strata, and enttmg them downwards, generally further than can be reached This 
vein aometimes standa qmte perpendicular , but it more usually inclines or bang^ 
over at a greater or smaller angle, or slope, which is called by the miners the hade or 
hadmg of the vein. The line of direction in which the fissnre mas, is called the 
heamuq/'ihe vein 

2 The pipe vein resembles m many respects a huge irregular caiem, pushing 
forward into the body of the earth m a sloping directioA, under various iDclinationB 
from an angle of a fow degrees to the horisoo, to a dip of 45°, or more The pipe 
does not lu g^eral cut the strata across like the rake vein, but insinuates itself be- 
tween them , so that if the plane of the strata be nearly honzontal, the beat ing of the 
pipe vein will be conformable , bat if the strata stand up at a high angle, the pipe 
shoots down nearly headlong like a shaft Some pipes are very wide and high, 
others are very low and narrow, sometimes not larger ^an a common mine or drift 

3 The^at or ddated vein, is a space or opening between two strata or beds of 
stone, the one of which Ues above, and the other below this i cin, like a stratum of coal 
lietwcen its roof and pavement so that the vein and the strata are placed in the same 
plane of inclination These veins are subject, hke coat, to be interrupted, broken, and 
thrown np or down by slips, dykes, or other interruptions of the regular strata 
In the cave of a metallic vein, a slip often mcreases the chance of finding more 
treasure Such veins do not preserve the pandlelism of their beds, characteristic 
of cooliueams , bat vary exccssiveJy id thickness within a moderate space Flat veiiis 
occur fluently in limestone, either in a horizontal or declining direction The flat 
or strata veins open and close, as the rake veins also do 

4 The interlaced mass has been airtadj defined. The interlaced strings are more 
fieqnent m primitive formations, than in the others 

To^ese may be added the areuHuthtled vein, or irr^Iar mass (iKtzeaieerhe)^ a 
gr^deposit plseed without any order m the hoeom of the rooks, apparentl} filling up 
cavernous spaces 

In Cornwall and Devonahtre, where different conditions prevail, other terms aie 
employed 

riie Me, or mineral vein, is, as m (be former mstancesi, a great line of dialocation, 
accompanied by minor lines of fracture Of these Sir R De la Beebe says, “ It 
coul^ scarcely be supposed that the great lines of fbacture would be unacrompauied 
by smaller diilocatmos, rnnniag fhitn them in varwus directions according to mo- 
difying resistances, which would depend upon the kinds of rook traversed by the 
groat foactures, the direction in which they were carried through them as regards the 
bearing of tbcir strata, shoald they be stratified, and other obvions caoses. The great 
fiacturcs would often also tend to split m vanons direcuons and reunite into mam 
hnea, aa in the annexed sketch (Jig 1215) in which a 6 represents the Ime of prin- 

1215 


omal fracture, splitting at fi b from local causes, and nniting, both towards a and 5, 
imnoT cracks running into the adjoining rock at c, c, c, c These are known aa side 
lodes, einngs, feedere, and branches 

These strings are sometimes very curiously developed, and lUnstmtc the pecuhar 

S ree of crystalline action, and all the phenomena of Aeaves and fhnlta. The follow- 
g figure (1816) ftmnshes a good illustration. 
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It repmnitB a spieiineB of itrmgB of oxide of tm m slate ftom St Agnes, Com 
vbI), a a, jUustratiag the Aeovee uladed to Sir Henry de la Beche is disposed to 

refer these to the ihct itf oxide of tm 



recemeotiDg fractured masses of slate 


ISlC 



We think we ha\e sofficient evidence 
for refrmag the action to the ct> 8 
tallogenic time enlarging a fissure or 
small creek, and producing tbo«e latei dl 
cracks, which again, by the operation 
of the same force dislocate or heat l 
the original fissure 
la these lodes we find peculiar me- 
chanieal srrangements which nro 
known b} various names, a lode is 



said to be conV vAen we have 1lh« 
mystals of qnarts or other mineral 
dovetailing, as it were with the me* 
taOiferons masses HtmcAat are iso- 
lated masses of on finind id the i(^ 
sarrotuided by earthy mlnenia The 
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upper part of a lode i« known ai iM hack, and the accomolatiotis of feiruginou* 
matter which 'very oomniiDnly occur in the backs and near the anrfhce are known as 
goasans These are to the experienced miner important goidea as mdicating the 
characters of the lode at a greater depth The country signifies, with the Cornish 
miner, the rock througfb which the mineral vein rims, and accordingly as be is pleased 
with the indications he speaks of its being iadlj/ or the contrary The softer roeks, 
whetberofclay slate or granite, are spoken of as p/un&, aod a p/usid pramte, or Wvoji, 
ismatly preferred to the harder varieties, and spoken of as being more kmdiy 

The rock forming the sides of a lode are known as its waUa or cheeks. The latter 
term we have heard of late years in Cornwall, bnt we believe it to be imported by 
miners who have worked m the north of England As all mineral veins loclme 
more or less, the sides are spoken of as the upper and under walls, the upper being 
usually tenn^ the hanging wall 

The preoedmg woodcuts, fgs 1317, 1218, will serve to assist the reader in 
understanding pecnliarities of mining operatiors in our met^Uferous mines. In 
fig 1218, which is a section of one of the lead mines of Cardiganshire, the shafts, 
which have been sank on the lode are shown, at varied angles from the vertical 
and the several horiaontal levels. In this jnsrance these levels or gaUenee have been 
worked at Irregular distances. In Corn-wall the; are usually leu fetboou, apart. 
The smaller shafts connecting the levels one with the other are called utuizm They 
serve fbr exploring the lode, or for purposes of ventilatign, when the excavations are 
going forward VVbcn these smaller connected shafts are worked upwards, as they 
sometimes are, (Kei are called '* risings.” and the miner is said to be working on tlie 
"use” In^his -soodcut the lightist shading is to indicate a portion of this particular 
mine -which was w orked out h> the Romans The darker shaded masses indicate portions 
of the lode which have been very prodnctive of metalliftrous matter, and which have 
consequently been removed. The term cannier or oauR&r lode is given to sueh lodes 
as dip at a considerable angle with the direction of the other lodes m us vicinity 
Such a lode is shown Jig 12 1 7, which is, however, inserted principally to explain that 
where the underlie " of the lode IS great, a vertical shaft is sunk at some distance 
from it on the surface, so as to “ cut ” (intersect) the lode at some depth, m this mstanee 
at 70 fotboms below the adit level As the inclination of the lode then alters the 
shaft is contioued on the lodes. Another fissure or lode, sometimes called a ‘ dropper” 
IS seen to take nearly a vertical direction from the 50 fathom level, and from the 
shafts levels are driven into this lode, at about every 10 fathoms. 
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Fig 1219 represents m plan the underground workings of a Cornish mine Those 
who are not ftmtiliar with mining are requested to suppose that the earth is transparent 
so aato enable os to see (he lends worked at varians depths, from thed</it’le<ief, — through 
which the water pumped ftom the mme is discharged, — to the 125 fothoms level bew 
It These levels are numbered in the plan They are not -worked immediately under 
one anot^T , but, ss the lode inelmes, m the same way as is shown in the CamUr 
lode (fig 1217), they follow m position this uaderke of the lode The dark lines and 
^tted lines crossing the numbered lodes, are workings upon lodes, running m a 
coutiary direction -to the lode prAclpsUy shown This plan Aows the Junction of the 
granite wiA the killss or clog date of Cornwall, and the occurrence of dvan eonrses is 
shown at the different levels. By studying the plan, with the horizontal and trans* 
yeng section, the operaUOM of metaUifeToos mining wiU. be understood. 
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vben piulied to a groat depth. The; are alvaya preferred ior woricing depoatB litCie 
distant fWitn the sarfece ^ where, in other mraoda eanoot he resorted to, if the 
sabstaace to be raised be eorered with incoheieat matters. The onl^ roles to be 
observed are, to arrange the wwkiiigs m terraces, so as tofeeilitate the catting down of 
the eorth , to transport the ores and the ntbbish to their desttnation at tbo least pcs* 
Bible expense ; and togoaid a^ainstthe eramUmg down of the Sides With the tatter 
new, they ou^t to have a Hutade slope, or to he pn^ped by tunbers whenever they 
are not qoite solid. 

Open worh*gt are employ fer valuable olayai sands, as also for the allnvial sods 
of dttiQonds, goM, and oxide of ^ imo ores, ^ , ItmestimeB, gypsnins, building 
Stones, roofing slates, masses of rock salt in some situations, and certain deposits of 
ores, particnlarly the specular iron of the island of Elba , the masses of fitanniferoiu 
granite of Ga^, Altenbery, and S^(0ch, in the Ertageberge, a chain of mountaios 
between Saxony and Ito&mia , the thick veins or manes of black oxide of iron 
of Nordmarch, Dannemora, &c., in Sweden , the mass of enpreons pyrites of Rmraiu, 
near DronUieim, in Norway , several mines of iron, copper, and gold m the Ural 
moantams The iron mine near Whitehaven, and Cai^se (in mine in Cornwall 
may also be quoted 

Subterranean worktnge may be conveniently divided into five classes, vis — > 

] VeiiiB, or bedc^ much inclmed to the honxon, varying mneb in thickness. 

a Beds of slight lufllmatigo, or nearly honaontal, the power or thickness of which 
does not exceed two yards 

S Beds of great thickness, but slightly inclined 

4. Veins, or beds highly inclined, of great thickness. 

1 Masses of coasid^me magnitude in all their dimensions 

SubterroMean mtnmg requires two very distinct classes of workings ( the preparatory, 
and tiuise for extraetten. 

The prtparaUiTy consist in galleries, or in pits (shafts) and levels destined to condnet 
the miner to the point most proper for attacking the deposit of ore, for tracing it from 
this point, for preparing ehaml^TS of cxcavauon, and for concerting measures with a 
MOW to the cirealation of air, the discharge of waters, and the transport of the ex* 
traeted minerals. 

If the vein or bed in qnestion be placed in a monntain, and if its direction forms 
a very obfoae angle with the ime of the slope, the miner begins opening in its 
aide, at the lowest possible level, a gallery (level) of elongation, which serves at once 
to give issue to the waters, to explore the deposit through a conaidcrabk extent, 
and then to fdlow it is aaother directioD, but to commooce the real mining 
operations, he pierces either shafts or galleries, according to the slope of the depo,it, 
across the first gallery 

For a Btratom bnt little inclined to the bonzon, placed beneath a plain, the first thing 
u to pierce two vertical shafis, which are nsnally made to arrive at two points in the 
same line of slope, and a gallery » driven to unite them It is, in the first pli^e, for 
the sake of circnlation of air that these two pita are sunk , one of them, which u also 
destined for the dramage cf the waters, should reach the lowest point of the intended 
workings If a vein is intersected by transverse ones, the dudts are placed so as to 
follow, or, at least, to cat through me intersections When the mineral ores he in , 
nearly vertical masses, it is right to avoid, as for as possible^ sinking pits into their 
interior These Aonld rather be perforated at one side of their floor, even at some 
considerable distance, to avoid all nsk of cnunbling the ores into a heap of rubbish, 
aiid overwhelming foe workmen. 

With a vein of moderate width, as soon as the preparatory labonrs have 
bronght the miners to the point of the vein from which the ulterior workings are to 
ramify, whenever a cirealation of atr has been secured, and an outlet to the water and 
the matters mined, the first object is to divide the mass of ore into large parallelopi- 
peds, by means of oblong galleries, pierced ten fethonis below one anodier, with pits 
of eommnmcBtion opened op, 80, 40, or 50 yards asander, which follow the slope of 
the vein These galleries and shafts are nsnally of the same breadth as the vtan, 
nnleaa when it is very narrow, in which caae it la requisite to cut oat a poruon of tbs 
roof or the flour. Sni^ workings serve at once the purposes of mimog, by affording 
a portion of on, and the eonipleCe investigaUoD of the natnre and nehes at the vein, 
a certain extent of which u thus prepared before removing the cubical masses. It is 
proper to advance first of all,ui this manner, to the greatest distance firom the cqBtral 
point which can be mined with economy, and afterwards to remove the parallelo^ped 
blocks, in wcvking back to that point. 

This latter operation may be earned on in two different ways j of which one con- 
data in attacking the ore from above, and another feom below In either cas& the 
excavatioDS are disposed m at^s similar to a stair upon their upper or under side. 
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The first u s^Ied a umiiny in direet or descending steps , sod the scooad a tewrAu^ 
m rtoerm, or ascending stops 

The descnptions girea b; Dr Ure relate chteflv to the pmceases carried forward 
in the German mines In very many respetts the} resemble onr own processes of 
nuniDg, and, for the general information these give to the English reader. Dr Ures 
descnption baa been retained 

1 Snppoee, for example, that the post 1220, melnded between the bonxontal 
gallery a c and the diatl a b, is to be excavated by direct steps, a workman stationed 
upon a scaffold at the point n. which forma the angle between the shalt and the elong- 
ated dnA, attacks the rock in flont of him and bcocath his feet M’henerer he has 
cot out a paralleLopiped Ca rectangular mass), of from fonr to six yards broad, and 
two yards high, a second miner is set to work upon a scaffold at o', two yards beWtb 
the first, who, in like manner, excBTites the rock under his feet and before him As 
hoon as the second miner has removed a post of four or six yards in -width, by two in 
height, a third begins npon a scaffold at to work out a third step Thus, as many 
workmen are employed as there are steps to be made between the two oblong hon- 
vontal galleries which exUnd above and below the mass to be excavated , and since 



pAed, they sooner or later give way under the enormous pressure of t’ e rubhi'^h , 
and as all the weight » borne by the roof of the oblong gallery underneath, this must 
bo suffleiently timbered By this ingenious plan, a great many miners may go to 
woric together upon a vein without mutual interforenoe , as the portions which they 
dAtwh have al way s two foces at least foee, they are consequently more easily separable, 

be mor 
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or if ito Bubatinee be rcrj refractory, two mioers are nt npon each itep. hbbl 
the qiudTannlar inaaaes that are cat out aocoeaeively downwarda i and i 1, 
S 2, S S, fonrazds , toe lues of amalk oitcIm are Ae seationa of the ends of the biUets 
which support the floors. 

S To atcadt a nuM r,J^ 12S1, a soaflbld m ig erected m one of its termical pits p p, 
at die level of the ceiling of the gallery a a*, where it temunates helow A miner 
placed on this acafMd, euta at the angle this mass a parallelupiped 1, from one 
to two yards high, by six ot eight long. When he has sdvanced thus fhr, there is 
placed in the same pit upon another ai^old m', a second miner, who attacks the tein 
above the roof of the first enttmg, and hews down, above the pai^lelopiped 1, a paral- 
lelopiped of the same dimensions I', while fhe first is taking ont anoth^, 2, m advance 
of 1 IThea ^ second miner has goaa forwaid 6 or 8 yards, a thizd is pjaoed also 
m the SBine pit He commenees the third step, while the fi.TBt two miners are pushing 
forward theirs, and so m soocession 

In dus mode of working, as well as in the preceding, it is requisite to support the 
mbbuh and the walla of die vein For the first olgect, a single floOT, n n a, ma} be 
sufficient ooDstmeted above the lower gallery, substaotial enough to bear all the 
rubbish, as well as the miners In oertam cases, an arched roof may be substituted , 
and m others, several floors are Isid at differeot heights. The sides of the vein art 
supported by means of pieces of wood fixed between them perpendicularly to then 
plaoes So^times, lu the nflddle of the rubbuli, small pits are left at regular dis* 
tanees apart through which the workmen throw the ore coarsely picked, down into 
the lower gallery The rubbish occasionally forms a slope fff,9o high that miners 
placed upon it can work conveniently When the rich portions arc bo abandont as 
to leave too little rubbish to mske such a sloping platform, the mmers plant them* 
sehes npoD movable floors, which they carry forward along with the exea rations 
These two modes of working m the sUp form, have peculiar advantages and dis- 
advantages , and each is prefrrred to the c^er according to aircumstances. 

In the ducendmg workings, or in direct *tepa,fig 122U, the muter is placed on the 
very mass or substance of die vein , be works commodiously before bun , he is not 
exposed to the ^Imten which may fly off from the roof, but by this plan he is 
obliged to employ a great deal of Umber to sustain the rubbish , and the wood is fixed 
forever 

In the eucendaig worhngs or in reverwd atepe,fy 1221, the miner is compelled to 
work m die re entering angle formed between the roof an^ the front wall of his ex- 
cavation, a posture sometimes oppressive, but the weight of the ore conspires with 
hiB efforts to make it fkll He employs less timber than in die workmgt with direct 
eUpe The eorUng of the ore is more difficult than in the dtKendmg workmg, because 
the rich ore is sometimes confounded with the hc«p of rubbish on which it falls 
When aeame of diiunum or gravel mod, occur on one of the sides of the vein or 
on both, tbev render the quarrying of the ore more easy, by affording the meuu of 
nneovenng me mans to he eat down, upon an additional face ^ 

Should the vein be very narrow, it is necessary to remove a portion of the steni 
rock which encloses it, m order to give the work a sufficient width to enable the mme 
to adianoe. If, in this case, the vein be quite dutinct from the rock, the labour ma 
be ftmbtated, as well as the separation of the ore, by disengaging the vein, on one c 
its &ees through a certain extent, the rock being attacked separately ThMopetatios 
IS called etnpping the wtn When it is thus nneOTered, a shot of gunpowder is suffi 
cient to detach a great mass of it, nnmixed with sterile stones 

By the methods now describe^ only those paiullelopipeds are cut out, either i 
whide or m part, which present indications of nehness a^quate to yield a prospea c 
benefit. In otb^ cases, » 3S enough to follow ont the threads of ore which occur, b* 
workings made in their directum 

The mxaer, m searehing withm the crust of the earffi for the nches which it coa 
ceals, IS expewed to many dangers The rocks amidst which he digs are sddom o 
never entire, hot are almost always travel sed by clefts in various directions, so thn 
impending fragments threaten to fail aud enun him at every instant He » eve 
obliged at times ter cut through rotten friable rooks or alluvial loams Fresh stgio 
■phene air follows him with difficult m the narrow channels which he lays opr 
before him , and the waters which circulate m the sabterranean seams and flssare 
filter laeessaatly into his ezesimttoo, and tend to fill it Let as now take s view c 
the means he employs to escape from these three cUsies of dangers * 

1 Cy the Amdermg of excaeatuMU. — The excavations of mines, are divisible inti 
three principal specKs , sftqfb, puflener, and chamhere When the wi^ of these ex 
cavatUHiB la mcMMideni ble , as is eommouly file with diafts and galleries, thei 
sides can sometimes stand upright of themselves , hut mare fiwqneotly fivey require 
be proved or stayed by biUets of wood, or by walls built wim twioks or stones , o 
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OTcn V BtaADg tbe ipace viA rabbisb These three kiode of avpport are called 
txmhermg, teaUaigi vp 

Tiiaheriag is mott need It vanes in form for the three species of excavations, 
Bccordiog to the solidt^ of the wails which it » destined to sustain 

In a for example it may be eafficient to support merely the roof, by means 

of joists placed across, bearing at their two ends m the rock , or the roof and the tow 
walls by means of an upper joist fl, fig 132S, which is then called a cap or coratce dea», 
resting on two lateral opri^t {mM or ttanchum, a h, 
to which a alight inclination towardaeach other is given, 
so thatth^ approacha little at the top, and rest entirely 
upon the floor At times, only one of the walls and the 
r^ need support This ease is of frequent opcurrence 
in pipe veins Pillars are then set up only on one side, 
and on the other the joists rest in holes of the rocL It 
may happen that the floor of the gallery bhall not be 
snmeiently firm to afford a sore fon&dation to the stand 
ards , and it may be necessary to make them rest on « 
horixontal piece e^ledthe so2e This is timbering u iih 
compute framn Ibe npnght po^s are usually set 
directly on tbe sole , but tbe extremities of the cap or 
ceiling, and the upper ends of fliestojidardt^ are mortised 
in sack a manner that these cannot come nearer, where 
by the eip shall possess its whole ibroe of resistance 
III triable and shivery rocks there is pat behind these beams, both upon the ceiLng 
find the sides, fat mg ioarda, which are planks placed hon/outally, or spars of cleft 
vkood set so close togethei as to leave no interval Th^ are cailed/aacme* m Preach 
In ordinary ground, the miner puts up these plania in proportion as he goes forwards, 
but in a luose soil, sneh as sand or grax.!, he must mount them a little m advance 
lie then dmes into the mass behind the wooden framework, thiok but sharp pomtel 
pUnka or stakes and which, in fret, torm the tides of the canty, which he proceeds 
to excavate Their one extremity is thns supported by the earth m wbrnh A is thrast, 
md their other cod by the last framing ‘Whenever the miner gets sufficiently on, he 
sustams the walls by a rew frame I he size of the timber, as well as the distance 
between the frames or stanchioiu, depends on the degree of pressure to be resisted 

When a gallery is to sene at ouee foi st-seral distinct purposes, a greater height is 
given to It , and a flooring is laid on it at a cert im level If, fbr example, a gallery 
IS to be employed, both for the transpoit of the ores and the discb ir« of the waters, 
-i floor, ee,fig 1221 is constmeted aboie the hottom, oier which Uie carnages are 
wheeled, and under which the waters arc discharged 

'I be tirabeiing of shafts vanes in form, as well as that of galleries, arcording to the 
nature and the locality of the ground which they traverse, and the purposes whicli 
tiuy arei meant to serve Tbe shafts intended to be staved with timhei are usually 
squar^r rectnugnlar because this form, in itself mm-e convenient for tJie miner, ren 
dels fRe execution of the timbenng more easy Ihe woodwork consists generally of 
tActanguIar frames the spars of which are abont eight inches in diameter, and placed 
at a distance asunder of from a y ard to a vard and n half The spars are never placed 
in contact except when the pressure of tbe earth and the water is very great The 
piLces composing the frames are commonly united by a half check, and the loneer of 
the two pieces extends often beyond the angles, to be rested in the rock Whether 
the shaft is vertical or inclined the liamcwork is always placed so that its plane mav 
he perpendicular to the axis of tbe pit It happens sometimes in inclined shafts that 
there are only two Skdes, or even a ungle one, which needs to be pn^iped These are 
stay ed by means of cross beams, which rest at tbeir two en^ in ^ rock When the 

flames do not touch one another strong planks or stakes are fastened behind them to 
sustain the ground To fliese planks the frames are firmly connected, so that they 
cannot slide In tins ease the whole timbering will be sapported, whi n the lower 
frame is solidly fixed, ot when the pieces from above pau by Ha suigles to be abutted 
upon the ground 

Jn the large reetangnlar shafts, which serve at once for extracting the ores frr the 
discha^ of the waters, and the descent of the workmen the spaces destined fbr these 
several purposes are in general separated by paititions, whicli also serve to increase the 
strength of the timberings, by acting as buttresses to tbe planks in tbe long sides of 
the f^jnewoik Occasionally a partition separates the ascending ftom the descend- 
log Asket, to prevent ftieir jostling Lastly, particular passages are left for ven- 
UlvtMMl 

As It IS desirable that the wood shall retain its whole force, enlr those pieces are 
Miiiarnii m’hM'h nTiHoliitAiv reniiiTw it The Bmuw iif the frames in shafts and galleriM 
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m dqffivcd metdly of thetr bark, wbteb, bjr holding lutdstxira, wooM leoelente the 
daoiHOpositioQ of the wood. Tlw albUTnam of oak u also mnoTed 
jBenaona woods, like the pine, last mneh shorter than the oak, the beech, and the 
eheirjr tree, though the larch u used with advantage. Hie oak has been known to 
last upwards of 40 veani, while tiie resinous woods decay ftequeotly in 10 The 
the air in mmes, tiie more durable is the timbering 
The Jigv 18X9, 1884 represent two vertical sectioBS of a abafl^ the ouc at 

1SS3 



right angles to the other, with the view of showing the mode of sustaining the wsUs 
of excavation by timbering It is copied from an actual nune m the Harz 
There we may observe the spaces allotted to the descent of the miners bj ladders 
to the dramage of the waters by pumps p, and rods t, and to the extraction of the 
uiinetal substanoes by the baskets b. a, b, e, f, A, A, vanons cross timbers, 
A, c, £, upngbt da, B, pump cistern , v, w, oorve-wa^ The shafts here shown, 
are excavated in the line of the vein ituilf,'— the rock enclosing it being seen in 
the second figure 

1224 ft great man^ mines it u fonnd advantageous to sup- 

port the excavntions by bnek or stone bnildingg, con- 
structed cither w ith or w ithout mortar These constructions 
are often more costly than wooden ones, but they last much 
longer, and need fewer repa irs 'fhey are employed instead 
of timberings, to support the wdils and roof of galleries, to 
lint* the sides of shafts, and to bear up the roofs of excava- 
uons. 

Sometimes the two sides of a gallery are hned*with ver- 
fi ol walls, and its roof is supported by an ogee vault, or 
an arch If the sides of the miue arc solid, a simple arch » 
bnfficient to sustain the roof, and at other tunes the whole 
surikee of a gallery is formed of a single elliptic vault, 
the great axis of which is vertical, and the boMoni is sur- 
mounted hv a wooden plank, under which the w4^'c run 
off, see fig 1S2S 

Wall^ sliafts also are sometimes constructed in a cir- 
cnlar or elliptic form, which » better adapted to resist the 
pressu^ of the earth and waters. Rectangular shafts of all dimensions, however, • 
are ft-equently walled 

The sides of an excavation may also be supported by filling it completely with 
mbbisb Wherever the aides need to be supported for some time without the neces- 
sity of pasBing along them, it is often more economical to stuff them up with rubbish, 
than to keep up iheir supporta la the territory of Liege, for example, there have 
been shafts thus filled up fer several centuries, and « hich are found to be qmte entire 
when th^ ate emptied The rubbish is also useftil for forming roads among steep 
stimta, fitr closing air holes, and forming canals of ventilation 
Fign, 1225, 1226, >227, represent the principal kinds of mason- work employed in 
the gallenea and shafts of mines. Fuf. 1323 exhibits the walling in of the cage of an 
overshot water-wheel, as mounted within a mine. Before beginning (n buikl, an ex- 
cavation large enough most be made in the gallery to leave a space three feet and a 
half high for the workmen to stand in, after the bnck-work is completed JERstwein 
the two opposite sides, croM beams of wood must be fixed at certam dutanoes as 
chords of the vault, over which the rock most be hollowed out to receive the arch- 
stones. and the centring most then be placed covered with deals to reeeiae the 
tHwssoirs, beginning at the flanks and endmg with the keystone. When the vault is 
finished through a certam extent, the interval between the arch and the rock mast be 
rammed ftill (d rubbish, leaving peasagvs if neceBsary through it and tbs arch, for 
murentB of water g 
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tn vdluf gallene*. attenbon nuat be paid to the direeticm of the preaMre, and to 
hoild vertically or vith a alope accordingly Should the preiHire be eqoal m all 


1226 1225 1S2/9 



directiuDB, a closed vault, like J^g 1225, should be tbrmcd For nails not far fi-om 
the yertical, salient or buttressed atchvs are einplo>ed, as shonn iq^ 1227, called in 
Germs\fi iiberapnngmie bogen , for other cases, twin arches sure preferred, with an 
upright -watt between. 

Ftg 1226 18 a tranaverse section of a walled dmm*gaUcry, from the grand gallery 
of the Harz , aeealso/^ 122S a is the rock which needs to he supported onl} at the 
sides and top , b, the masonwork, a curve formed of the three circular arcs npon one 
level , c, the floor for the watercourse Fig 1225 is a cross section of a walled gal- 
leryj^s at Schneeberg, Rothenbnrg, Idria, &c , d i& the rock, wbicli is not solid 
eitt^ at the flanks, roof, or floor, r, the elliptic masonn orfc , ^ the wooden floor 
• for the waggons, wluch is sometimes, however, arched m brick to allow of a water- 
course beneath it. 

Fig 1227 shows two vertical projections of a portion of a walled shaft with hut- 
tiessts, as built at the mine Filter Abraham, near Manenbtrg j is a aection m the 
direction of the vein g A, to show the roof of the shaft T, a section exhibiting the 
slope of the vein g h, into which the shaft is sunk , m is the wall of the vein, A is the 
root of the same vein i n, buttresses resting upon the flanks of the shaft , g, great aics 
on which the buttresses bear, g, vertical masonwork , z, a wall which divides the 
shaft into two compartments, of which the larger p u, that for extracting the ore, ai d 
the smaller for the draining and descent of the miners. 

F>g 1SS8, C D 18 the shaft in which the veitical emok-rods e <f, « d, move up and 
down 2, IS a double hydraulic wheel, which can be stopped at pleasure by a brake 
mounted upon the machine of extraction o, is the drum of the gig or whim lor 
raising the corves or tnhs (tcniiwv) , b, is the level of the ground, with the carpentry 
^whicb supports the whim and its roof A, is the key-stone of the ogee arch which 
covgrs the water-wheel , a, is the opening or window, traversed by the extremity of 
the driving shaft, upon each side of the water wheel, through which a workman may 
enter to a^uat or repair it , A, line of conduits for the streams of water which fall 
npon the hydraulic wheel , c, o, double crank with rods, whose motion » taken off 
thi left side of the wheel , c, d, the same upon the light side The distance from h 
to r IS about 22 y aids;. 

Figs 1222, 1230, present two vertical sections of the shaft of a mine walled, like the 
roof of a cavern, communicating with the gallenes of the roof and the wall of the 
vHn, and wen arranged for both the extraction of the ore, and the descrat of the 
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mmm. The Tertical partition of the ihaft for separotiDg the pauage the oorreo 
or tnbe from the hidden w omitted an 4e figure, for the Mike of cieameaa. 



c 


In 1S29, A n are the EiJe ooIIb aapported upon the buttieeses c and o , id fit 
1S30, B IS the masoniy of tlie borne npon the arch rat the entrance to a galJeiy, 
the continuatioD being at o, Thich is sustained by a simiiar arch buiU lower 
L. 18 the vault arrh of the roof, supported npon another vault M, which presents a 
doable curvature, at the entrance of a gallery , at H is the contmoation of the arch or 
vault L, which uiidemeatb is supported m like manner at the entrance of a lower 
gallery 

a 6, c 1229, are small upright gnide'bars or rods for one of the corves, or 
kibbles 

efigk, are similar gnide^hars for the other corC 

1 1 , are cross bars of wood, which support the stays of the ladders of descent 
k k, are also eruss-hnrs by which the guide-rods are secured 
t, a cm/, or extraction kmble, farntshed with fri tion rollers, the other corf is sup 
posed to be drawn up to a hi^er level, m the other vertical passage • 

Ftgs 123), )2S2 represent in a vertical section the mode of timbering the galleries 
of the silver and lead mines at Andreasherg in the Harz Ftg 1231 shows the plan 
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viewed from above. Upon the roof of the timbering, die workman throws the waste 
rubbish, and in the empty space below, which is shaded black, he traospurts in his 
waggons or wheelbarrows the ores towards the month td the mine Ftg 1232 irthe 
cross section of the gallery In the two figures a npreaints the mck, and 6 the 
tirobermg, round which there is a garniture of small spars or liithea for the purpose of 
drainage and ventilatiQiD, with the view of promoting toe durability of the wood wo* 
The working of minerals by the maga is well exemplified a few leagues to the north 
of Siegen near the village of Husen, in a mine of iron and other metals, called 
which forms the mam wealth of ihe country The plan of working is 
termed tit exvainttom ijf a dareef or traaswrse was*. It shows in its upper part f-e 
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danger l)ad» mining, «nd in its infenor portion, the regular workings, bj whose 
means art has eventndl; pn Tented the deatmction of a precioos mmeral deposit 
Fig laai IS a Tortical section of the bed of or^ which is a dtnet suui of spathosa 

1233 



iron, contained in transition rock (greywackc) a, a, a, are pillars fsi the spariy ore, 
reserved to anpport the successiTe stages vr floors, which are numbered i, 3, 3, &c , 
b, b, b, SIX excavations worked in the ore , which exhibit at the present day several 
floors of arches, of greater or less magnitude, accordiug to the localities. It may he 
rtmarked, that where tht metallic deposit forms one entire mnsi rich m spathose "iron 
ore of good qualitj, there is generally given to the vaults a height of three fhthoms , 
leaving a thickness over the roof of two fathoms, on Recount of the numerous fissures 
which pervade the mass Bat where this mass is divided into three principal 
braoebeg, the loof of the vaults has only a fitthom and a half of thickoess, while the 
excavation u three fathoms and a half high. In the actual state of the workings, it 
may be ebUmated. that from all tUu direct mass, there is obtained no more oat of 
every floor than one-third of the mineral Two- thirds remain as labours of reserve, 
which ma>be resnmed at some ibturc day, in consequence of the regnlarity and the 
continuatioi^ of the sabternmean wnrkiugk e is a shaft for extraction, coniRinni- 
eating helow with the gallery efflux A , A is an upper gallery of dtainage. which 
runs m diSerent directions (one only being visible in this section) over a length of 
400 fathoms The lower gallery A runs 640 fotboius m a straight line, m n, repre> 
sen& the maw of sparry iron 

Figs 1235, 1236, represent the cross Qstem of mining, which consists m form- 
ing giRmes through a mineral deposit, ftvim its wall or 1234 

fl<«r towards its roi^, and not, as usual m the direction 
of its length This mode was contrived towards the 
^middle of tlie 18th centarv, for working tlie very thick 
veins of the Schemnits mine in Hungary, and it is now 
employed with advantage m many places, particalwly at * 

Idna m Camiola In the two sectionsjifjirs 1234, 1-236, as 
well as in the ground plan/y 1235, the wall is denoted 
by m Ml, and the roof by 1 1 A first gallery of prolnnga- 
Uon s F, fig 1285, being formed to the wall, tiausverse , 

cuts, a a, are next established at right angles to this gallery, so that between every 
two there may be room enough to place three others, &, c, b,fig 1235 «aeb of 

the cats a, ore is procured by advauemg w»h the help of timbeiiag, till the roof t be 
reached. 'Wlien this is done, these first cuts a, are filled up with rabbit laid 
upon pieces of timber with which the ground is covered, so that if, eventual! r it should 
be wished to mine uudemealh, no downfall of detritus is to be feared. These heaps 
of rubbvb nse only to witliin a few inches of the top of the cuts a, m order that the 
working of the upper stoiy may be easier, the bed of ore being there already laid 
open upon its lower face 

In ^portvon as the cuts a, of the first story n f, are thus fflkd up, the greater part 
of the uinbenng is wiihdrawn, and made use of elsewhere The intermediate cuts 
b, e, h, are next mined m like manner, either begmumg with the cuta c, or the cuts &, 
accor^ng to the localities. Froni^y 1235 it appears that the working may be so 
arranged, that in case of necessity, there may be ^wayt between two cuts in activity 
the disunoe of three cots^ either not made, tsc filled ap with rahbish- Hence, aU the 
VoL HI, 1< 



I 






14ft 

jHfftfeff of the bed ore ntj be ramofred* irhioh eomqrdU to t fint etory x r, 
ISlC^Bttdtbiepcvtioaiereidieedbjrrebbisli. 
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The exploretioii of the npper stonea x'f', a* a*, ** r*, is now^ prepared m a similar 
manner , widi which TieirdSbafts hh\kk\tre formed from below upwards in the «al> 
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m of (be deposit, and from these ahafrt ohlosg gallenes proceed, established bueee«sii ely 
on a level with the stones dins raised over one another See Jl>j 1236 lullun - 

mg objects may he specified in the figures — 
a a, the first cats filled ap wjth rabhith, vpoa the lint Btoij Er,Jfy J23J 
6 6, other cats siibaeqaently filled up, upon the same story 
r, the cat acmatly working 

d, the front of the cot, or place of actual excavation of the nnneral deposit. 

e, maasec of the barren «(*, reserved la the catting, as pilJars of ratety » 

/, galleries, by means of which the workmen may torn roaiid the mass e, m order 
to form, in (he roof an excavation in the direction of the deposit * 

A rtihbush behind ibe mass e 

A d, two shafts leading from the first story e f, to the npper stones of the workings 
aaalt^y stated. 

ffi, the wall, and t the roof of the mineral bed 

In the second story s' F', the gallery of pTolongatmn 1234 and 1236, is not 

entirely perforated bat it is further idvanced than that of the third story, which, in 
Its tarn, u more than the gallery of the fourth 
Fnm this smageaeat there is pradaeed apoa Jiff 1236 the genenl aspect o! a 
wodemg by reversed steps 

'Whe^er the workio^ of the eats c in the first story are fimshed, tboke of the se- 
cond, al of, may be begun in the second , and thus by munotiiiK from story to stmy, 
the whole deposit of ore may be taken oat and rejfiaoed with rubbish One great ad- 
vutage of tills mefiiod is, that nothing is lost ; but it » not thi* only one The 
facilities offered by the system of erou tDorktega for disposing of tbe ralibisb, most 
frequently a Butsanoe tq the miner, and expensive to get nd of, the solidify which it 
procures by (he banking up, the consequent economy of timbering, and saring of 
expense m the excavation of the roek, ironing from the second story, are bo many 
anpoftant ctreamtaaeeB which recommend this mode of mining Sometimes, indeed, 
rubbUh may be wonted to flU iip,biti tbis may always be proeared « few aecesaoTy 
perfbiaaoQS , it bemg easy to establish in the vicinity cJ the wm-kinga a vast ^oava- 
turn m the form oS a vault, or kind of subterraneous quarry, which may be allowed to 
JkU ID with proper preeaatKHzi^ «Bd where nibhish WiU thus aocninttlate zb a short 
tune, at little coat 

FIa 12S7 represents a sectioii of the celelffxted lead mines of Bleyberg la Cawthia, 
•ot far from Villach. ^ 
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6 ^ n tin n4g« of ili« Boaotunf of eompaot litoeitoneg in whow boioiH Ae wDtk> 

ingB are earned on 

« la the nittaUiftroiM valley, mnnmg ftoni «a«t to ireat, betveni the two parallel 
valleys of tbo Gatl and the Drare, bat at o level oouaiderablj abo^o the waters of 
these Timers 

fg, IS the direction of a great immy vertical beds of netaffifsibiis IimeBtooe 

On considenog the direttion and dip of the mariy schist, and nwtalliferons 
in the space w w, to the west of 
the line 1, a, it would appear that 
a great portion of this system* itf 
niountaine has suffered a slip between 
1, a and a parallel one towards the 
Oiist, whereby, probably, that ver- 
tical position rff the strata has been 
produced, which exists through a 
cons derable extent. The mctailiftr' 
oes limestone u coverui to a certain 
tfaickireu with a marly tehtat, and 
other more recint rocks It is in 
this schist that the fire marble known 
under the name of the lumacheBo af 
Slevharg la quart led 

1 he galena occurs in the bosom of this rock m flattened maasea, or blocks of a con- 
siderable volume, which are not separated &om thereat of the calcareons beds bj any 
seam It is accompanied by zinc ore (calamtne), especi^y m the npper parts of the 
mountain 

bevcMl of the workable masses are indicated by r,r*, each presents itself as a 
solid analogous to a very elongated ellipse, whose axis dips, not according to the 
niclinat on of the sarrounding rocL, but to an oblique or intermediate line between 
this inclination and the direction of the beds of limestone , as shown by rw, r' a 

The faults cilled tluft^rmt) at Bley berg are visible on the surface of the ground 
Fxpeiieneed miners hdie remarked that the rich masses occur more fiwqueutly 
in the direction of these fhults than elsewhere 

It IB in general by galleries cut horizonfally in the body of the mountain and at 
differeut levels, s p, «/, that the mmer advancis towards the tnasbcs of ore r, r' 
Many of tBese g lUeries are fiOO fathoms long before they reach a w orkable mass 
The several galleries are placed in communicatton by a few shafts, such as f , but few 
of these are sunk deeper Uian the level of the valley e 

The total length of the mines of Blevberg is about 10 000 yards, parallel to the 
velWy e , m which space there are 500 concessions granted by the government to various 
indnidnall or Joint stock societies, either by themselves or associated with the go- 
vemran^ 

^hc metalliferonS valley contains 5000 inhabitants, all dcnvmg snbsistence from the 
mines , 300 of whom are occupied m the government works 

Each concession has a numW and a name , as Antoni, Christoph, Matthmus, Os- 
•waldi, 2, 8, 36, fee 

Fig 1338 is a section in the quicksilver mine of Idria I, is the grev limestone, 
8, is a bf-tckish slate , 6, is a grey ish slate Immediately above these traiisiuon rocks 
lies the bed contaiuing the ores called coraRencrz, which consist of an intimate mixture 
of Bulpburet of merenry and aigillaceous limestone , in which four men can cut ont, 
in a month, 2^ toises cube of rock 

Fig 1839 represents a section 
of part of the copper mine of 
Mansfeldt, containing the cellular 
limestone, called taachwarAct al- 
wavs with the compact marl lime- 
stone called xechstem , the cu- 
prtAus schist, or kupterachiefei , 
the wafi of greyish white sand- 
stone, called ihe hwism liege»da, 
and the wall of red aandstoae, or 
the lotfefte peiufe The tbm dotted 
Btratom at top is vegetable mould . 
the large dotted portion to the 
right of the figure is oolite , the 
vein gt it> u sand, next if ravchwae^ . sad lustly, the nuua ho(i(y ci fetid. June* 
■tone, or afmisttui 
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1240 rem^aeoti a wction of one of the Manefeldt copper ichiit minM m the 
dwtnet called Burgoemer, or Prenashobeit 

I Vegetable mould, with ailioeoaa gnTciL 

5 Ferrugmons clay or loam 

3 Sand, with fragmeotB of quarta 

4 Red clay, a bed of Tenable Uiioknen ea well as the lower atrata, according as the 
cupreous schist is nearer or farther from the surfroe 

6 Oohte (nmpeRatem) 

6 Newer varieg tied sandstone (fiimter MnuZstem) 

7 Newer Apsam , below which, there is 

8 A bluish marl; clay 

8 Stink^ooe, or Ineallite 

10 Friable greyidi marl 

I I Older gypsum, a rock totally wanting in tbe other districts of the mines of Ro- 
thenberg, but abonndin^ in Saxon Mansf^dt^ where it includes -last cs>enis known 
among the miners by the name of KhJtotten, as indicated in the figure 

12 The calcareous rock calleo techstem The lower port of this stratum shows 
symptoms of the cupriferons schist that lies undemeatk It presents three thin bands, 
difiPereutly modified which the miner distiagDishes as he descends by the names of the 
sterile or rotten {favie) rock , the roof (d tchtioiz ) , and the mam rock {pberberg^ 

13 Is a bed of cupriferous schist ik»pfLrsckiefer)t also called the ittiiniitto-nutr^ 
acbist, m which -may be noted in going down, but not markiA m the figure — 

a, the hchberg^ a scam 4 me^ thick 

b, tbe AoiMSMcAa^e, ^ of an in^ thick 

e, the kopfichalf, one inch thick 

These seams are not -worth smelUng , the following, however, are, — 

d, the M.}aefer iopf the main copper schist, 2 mches thick 

e, a layer called locilea, one inch thick 

14 The wall of sandstone, lesting upon a porphyry 



Ftg 1241 IS a section of the mines of Kiegelsdorf m Hessia, presentmg — 

1 Vegetable monld 

2 Limestone diatmctly stratified, frequently of a y ellowuh colour, called lagerhafUr 
kaJhaUin 

3 Clay, sometimes red, sometimes blue, sometimes a mixtnre of red, blue, and 
yellow 

4 Tbe oeUaler limestone (ravAAott) This rock differs both m nature and position 
from the rock of the same name at Mansftldt 

3 Clay, usually red, eentaimng veins of white gypsum, and fine crystals cf aile 
nite 

4 liatsive gypsum of recent fimnation 

7. Tebd limestone, compset and blackish grey, or cellular and yellowish grey 

8 FulTerulent limestone with solid fragments interspersed ( 

9 Compact marMimestone, or zecAsietn, which changes from a brownirfl oolonr 
above to a Uaekidi sdiist below, as it comes nearer the cupreous schist, which seems 
to form a part of it 

10 Cupreous schist (At^wrscfiti/er), of which the bottom pomon, from 4 to frinches 
thick IS ibat selected for metallurgie operations Seueath it is found the nsnal wall 
or bed of sandstone A wem of cobalt ore a, which js rich only in the gr^yish-white 
sandstone (wnsse betfende), travecKS and deranges all the bed<i wherever it comes 

O/ mrlmq Dunes bn fire — The ccleibrated mine worked since the tenth oenTiry in 
tbe mountain called liammdAerg^ id the Hara, to the sontb of GosW, presflits a stra* 
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tiflrd m— of ores, KinoDg the beds of the rock which eoDBtitutd that moonUuiL The 
miaeral deposit is sitoated In the earth, like an enomona inTeited wedge;, so that its 
thickness (power), inconsiderable near the snrfiioe of the groon^ increases as it 
descendsL At aboat 100 ^ards from its outcrop, reckomng tn the dtreetton of the 
slope (tf the deposit, it Is divided into two portions or branches, which are separated 
from each other, thron^oat the whole known depth, by a mass of very hard clay slate, 
which passes into flinty slate. The anhstances composing the workable mass are 
copper and iron pyrites with snlphnret of lead (galena), accompanied by quartz, esr< 
bonate of bme, oompact sulphate of baryta, and someUmes grey copper ore, snlphnret 
of zinc, and arsenical pyntes The urea cf lead and copper eontam silver and gold, 
but m small proportion, particniarly as to the last 

A mine so ancient as t^t of Bammelsberg, and which was fbimerly divided among 
several adventurous companies, cannot fail to present a great many shafts and exca- 
vations, hut ont of the 16 pits, only two are employed for the present workings, 
namely, those marked a b and 1242, by which the whole extraction and 

drainage are exeented The general system of exploitatiou by fire, as practised in this 
mine consists of the following operatioos — 

1 An advance » made towards the deposits of ore, successively at different levels, 
by transverse galleries which proceed from the shaft of extraction, and terminate at the 
wall of the stratifurm mass 

2 There is formed m the level to be worked, large vaul^p in the heart of the ore, 
by means of fire, as we shall presently describe. 

3 The floor ^ these vaults is raised up by means of terraces formed from the tnb- 
bish in proportion sa the roof is scooped out. 

4 The ores detached by the fire their bed, are pidked and gathered , some- 
times the larger blocks are blasted with gunpowder 

5 Lastly, the ores thus obtained are wheeled towards the shaft of extraction, and 
turned out to the day 

Let us now see h^ the excavation by fire is practised , and in that view, let us 
consider the state of the workings in the mines of llammelsberg m 1809 We may 
remark in jig 1242 the regularity of the vaults previously scooped out above the 
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level D c, and the other vanlts which are in foil activity of opcratiop It is, there- 
fore, towards the lower levels that the new workings must he directed. For 
this purpose, the transvene gallery being already completed, there is prepared on 
the first of these floors a vault of exploitation at h, which eventually is to become 
Btmilar to those of the superior levels. At the same time, there is commenced, at 
tlie starting point below it, reaped by a small well dug in the line of the mineral 
deposit, a transverse gallery in the rock, by means of blasting with gunpowder 
The rock is alsb attacked at the starting-point by a similar which advances 
to meet the first perforation In this way, whenever the vanlts of the level c are ex- 
hanttedpf ore and terraced up with rubbish, those of the level beneath it wifl be m 
foil aetifity ^ , 

Others will then he prepared at a lower level , and the exploitatmn may ^erwatu 
he driven below 1hi» level by pnmung the same plan, by whidi the actual depth of 
excavsHlon has been gained. 

In workings by fire we must distingnish, 1, The case where it is necessary to open 
a vault immediately from the floor, 2 The ease where the vault having uready a 
certain elevati^ it is neceasaiy to heighten its roofi In the former case, the wall or 
floor flf the mineral deposit n first penetrated by blasting with gunpowder As soon 
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ai tbis pflmtnCum k effected over accitahi length, parallel to the diNetim of the 
fiitare 'Taalt, as bappene at &, there u arraoRed on the bottom a horiiontal layer of 
billats of drevood, over 'Vhich other billets are piled in nearly a vertioal poaitioii, 
vrbieh rest apon the ore, ao that the dame m its expansion comes to play agarast th« 
mmeral nuaa to be detuibed. When after aome similar ofieratioDs, the dame of the 
pde can no longer reach the ore of the roof on aooottnt of ita heii^l, a small terrace 
of rubUsh must be nisod on the floor iff the deport j and over tins terrace, a new 
pile of ftkggots 18 to be heaped up as abofe desenbed. The ancient miners eommitted 
tbe ftwlt of eooBtaailjr placing such terraces ckwe to the root; and conse^Dently ar> 
ranging the ihggoft against thia portion of the ore, so that the flame eircaUted from 
the roof down to the floor. The lesoh of so^ procure was tbe weakcaiag of tbe 
roof, and the louof mneh of theore which could not be extracted from so unstable afa- 
bric 1 and besides, moeh more wood was bnracd than at the present day, becanse tbe ae- 
tion of the flame was dissipated in part against tbe whole mass of the roof, instead of 
bemg concentred on the ptMmn of the ora which it was desired to dislodge Now, the 
flame is nsnally mhde to eirenlate from tbe floor to the roof, in eommenomp new vault 

When the vault has already a certain height care is always taheo that between the 
roof of the vault and tbe rabbiah on which the pile is arrsnged, no more than two 
yards of space sboold inter rene, m order that tbe flame may embrace equally tbe whole 
concavity of the vault, and produce an uniform effect on nil its parts Herr, the pile 
IB formed of honzontal be^ disposed crosswise above one another, and presents four 
free vertical fkces whence it has been called a cheat by the miners. 

It is usually on Saturday that the fire is applied to aU the piles of frggots distribnted 
through tbe course of the week Those lu tbe upper flom of eaploitation are first 
burned, m order that die udmor piles may not obstruct by their vitiated air, the coni> 
bastion of the former Thus, at 4 o'clock m the morning, the fires are kindled in the 
npper ranges , from pile to pile, tbe fireman and bis assistant descend towards the 
lower floors, which occupies them u!l 3 o'clock in tbe afternoon. 

When the flame bar beat for a frw instnuts on tbe beds of ore, a strong odour of 
sulphur, and sometimes of anenic is perceived , and soon thereafter loud detonations 
are heard m the vanlts. Suddenly tbe flame is seen to aasume a blue colour, or even 
a white , and at this period, after a slight exploaon. flakes of the ore, of greater or 
less magnitnde, nsnally flail down on the fire, but tbe chief portion of the heated mine- 
ral still remains fixed to tbe vault The ores pass now into a shattered and divided 
couditioD, which allows them afterwards to be detached by loog forks of iron In 
this manner tbe fire, volatilising entirely some jiruieipIeB,8uch as sulphur, x&c; arsenic, 
and water, changmg the aggregation of the coostitnent parts of the ore, and cansing 
fiasores by their tmeqoal expansibilities, fiicilitates tbe excavation «f sock materials as 
resist by their tenacity the actum of gunpowder 

Tbe comhustum goes oa withont say person entermg themme from even- 

ing till Monday morning, <m which day, the fireman and bis assistants ^cced to 
extingnisd) tbe raaaiaa of the bonSrea On Momlay also some piles are coam^eted in 
the parts where the effect of the former ones has hnn incomplrte , and they are ||;ui- 
dled after the workmea bam quitted tbe Bune On Tuesday all Imods are employed 
in detaching the ore*, in sorting them, taking them out, and prepanng new piles 
against the next Saturday • 

The labour of a week consista for every man of five posts dnnng the day, each of 
8 hour*, and of one post of four honra for Saturday Moreover, an extra allowance 
is made to soeh workmen as employ themselves some posts dunng the nignt 

The labour of one compartment or tUefier of the mine consists therefore in arrang- 
ing the fkggots, m detaching the ore which has already experienced the action of the 
fire, in breaking the blo^s obtained, m separating the ore from the dd&na the pile, 
and whenever it may be pncticaVle or useful, in bonog boles for bUsting with gun- 
powder Tbe heat » so great in this kind of mine, that the men are obliged to work 
in it without clothing 

We have already remarked, that besides the working by fire, whidh is chiefly used 
here, reooarse is BoraeUmes had to blasting by gunpowdOT This is done in order 
either to recover tbe bottom piwt or ground of the vaults on which the fire can aef but 
naperfeetly, to clear away some projections which would interfere With the*effect of 
the pile, or lastly to stnp the suTroundii^ rock from the mass of the ora, and thence 
to ohisin schist proper fiir the eonstmction of the nihbish-terraees. 

The blasting t^ess Isempfoyed when tbe foremen of the workshop or mioe-ckamber 
judge that a hole well placed may separate enough of ora to pay the hme the repair 

tools, and the gunpowder expended But this mdamniflcation' Is rarely obtained. 
The Miowwg statement will give an idea of tbe tanaouty which tbe mdoeral depoail 
often pmeoti. r 
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In 1808, in a pordon of tho R4mm6ls1sfrg tnme, the ore, eonsiAtiiig of extremeljr 
eompAct irtm And copper pyntes, vm Attucked bj a eing^ mnn, irho bored a mnug 
hol^ After 11 poM of ohetinate labour, oooapjing altogether 88 honn. the 
'workman, being 'rigihntly Baperratended, had been able to adranee the hole to a depth 
of no more than 4 inches , m doing which he had rendered eottrely oxiAerrieeatde 126 
pnnches or borers, besides 86 ouers which had been re-tipped with steel, and 801 
which bad been sharpened, 0^ pounds of oil had been consumed in gmoghim light ; 
and half a pound of gaopowder was required for blastiag the bore It was fbund trout 
a calculetjon made upon these fteis hj the administratica of mines, tiiat eresr inch 
deep of this hole cost, at their low pnee of labour, nearly a flona, valne two smtlinig s 
and sixpence. 

It IB therefore evident that though the tmiber, of which the ooneuXDption is prodi- 
giously great, were much less abundant and dearer than it still is at Itoniiaelsberg, 
mining by hre would be preferable to every ocher mode of ezploLtation It is even 
certain, that on any simpmtion, the employment of gunpowder would not be practi- 
cable for every part of the mmej and if fuel came to toil, it would be requisite to 
renounce the workings at Baiainelsberg, although this motmtam still Dontams a Is^ 
quantity of metals 

If in all mines the free circulation of air he an obijeot of the highest importance, 
we must perceive howiudivpensable it must be id every part of amine where the mode 
of exploitation maintains the temperature of the air at 113' Fahr , when the workmen 
return into it after the combnstion of the piles and in wdeh besides it is necessary that 
this combostiou be effected with activity m their absence But m coDsequeuce cf the 
extent and mutual ramifications of the woikmgs, the number of tbe shafra, gallenet^ 
and their difihrences of level, the ventilation of the mine la in a manner qumtaneously 
maintained. The high temperature la peculiarly favonrable to it. The aid of art 
consists merely in plying some doors jndunousfy, which may be opened or shut at 
pleasure, to carry on the circnUtion of the air 

lu considering the RammeUberg from its summit, which nses about 400 yards 
above the town of GosLii, we observe, first, beds of slaty sandstone, which become 
the more horizontal the nearer they approach to the surlhce. At about 160 yards 
below tbe top level there occurs, in the bosom of tbe slaty grey waoke, a powerful 
stratum of shells impasted m a ferruginous sandstone In descending towards the 
face of the ore, the parallel stratification of the clay slate, 

'which forms its walls and roof, growa inoie and more 
inaDifi,«c Here tiie slate is black, compaot, and thinly 
foliated. The molination of the difftreiit beds of rock 
IS considerable The substance of the workable mass 
18 copper and iron pyrites, along with sulphuret lead, 

accompanied by quartz, carbonate of lime, compact 
biilphato of baiyto, and occaaionally gtej eopper 
1^2), sulpbui et of zinc, and aisenical pyiites 

Tne ores are argentiferous and auriferons, but very 
*ligbUy so, especially as to tbe gold It is the ores of 
lei^ and copper which contain the silver, and in tbe lat- 
ter tbe gold IB found, bat without its being well ascor- 
tamed in what mmend it is deposited Sometimes the 
copper oecui 8 in the nativ e state, or as copper of cemen- 
tation Beautiful crystals ot sulphate of lime are found 
lu the old woikmga 

In fgs 1842, 1243, A b Is the shaft of extraction 
called the Xa/me nk i M tr, it is the ventilation shaft, 
called BTettlt7igetu.ettertkaelai v u the extraction 
shaft, called lHnur~schaef t 

E F, is a Dew extraction-shaft, called yeuertrubsehacht, 
by wbieb also the water is pumped op , by a b, and x r 
the whole extraction and draining aie carried on. The 
lores are raised m these shafts to the le'vel of the wag- 
gOD^Iery (poferie de roidage) by the whims 1, 9, 
provided with ropes and backets 1, 8, 3, 4, 1842, 

lepteaent tbe pontuma of four water-wheels for work.- 
ini^the whims , the first two being employed in extTuct- 
lug the ors^ tbe last two m dnuoxag The dnnag 
stream is led to the whed 1, along the dnft /, whence 
It fella m sucBession upon the wheels 8 , 8 , 4 The general eystein of working oonsfrts 

o^Che feffdwiDg o^peratKw ~ 
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l The 'bed of oie u at hy the traoBTene galleries m, a, « ^ , B, ^ nhiehlmuA 
off ftmtt the extiactK«i-«1»ft, and temuaate at the wall of the main bed * 

% Gnat vaolts are seooped oat at the IcTel of die wotbiigs, by means of Ore j 
S. The rooft of these Taolts are progRsaiTeiy propped with monsda of rubbish , 

4 . The Mea th>« detached, or by Uastmg with ^powder, are then collected, 

S Lastly, tfa^ are wheeled oat to the day } and washed scar z. 

Of the DUtrwamU and cperotioas <if stiftlerraaean aunuu^— It » by the ail of geo- 
metry in the diet place that the miner studies the situation of the nuiieral deposits, on 
the sarAuse and m Ae interior of the ground ( di'termmea the sereral relauons of the 
Terns and the roclu , and becomes eapaUe d directing the perforatioas towards a imt 
able end. 

The lostraments are. 1. tbe magni^c cfoofasa, which is employed to measare the 
dneetion of a metallic lode , 8, the graduated seniicircle whicli serves to measure the 
indination, which is also called the eliDometer , 3, the chain or cord for measunng 
the distance of one point Avm another 4 When the neighbonrhood of irw renders 
the use of the magnet attcertam, a plate or plane table is employed 

Leavmg this descnption of foreign mining operations, we mnst briefly notice a few 
practices ic oor own minesL I& o^er to penetrate into the interior of the earth, and 
to extract feom it the objects of his toils the mmer has at his disposal sereral means, 
which may be divided into three classes 1, numutd ieois, 8, gtapowdar , 3, Jvt. 

The tools osed by the miners of Cornwall and Devonshire are the jbllowing 
Pig 1244 The/ncd ItSs a light tool, and somewhat varied in sliape according 
to cireamstances One side used as a hammer is called the po//, and is employed to 
drive in the gadstorto Joosen and detach prominences. The /wwa/ is of steel, care- 
ihlly tempered, and drawn under the hammer to the proper ibrm The French call 
It patJtUrvUt 

Fut 1245 The gad D » a wedge of steel, driven into crevices <n rocks, or into 
small openings made with the pomt of tiie pick. 



124« The wmsr s shovel It has a pointed form, to enable it to penetrate 
among the coarse and hard fragments d the mine rubbish. Its handle being some- 
what bent, a man’s power may be conveniently applied withont bending his body 
Tbe hlostiM or ^ooiiMp tools are — a tleSge or mallei^ fig 1247 , /xw, fig 1248 , 
cftgV dor, fig 1249 , needU orjual^fig 1250, acruper, fig 1251 , iaiaping bar, fig. 

B^des these tools the miner reqntPes a powder-horn, he is supplied with safety 
fose (see Savbtt Foss) , tm csoindges for occauonal nse m wetgrooad, now more 
frequently is he supplied with Copeland’s eartndgea for this purpose • 

The borer, fig 1248, is an iron bar tipped with steel, fonned like a thick chis^and 
a used 1^ <nie man holding n straight in the hide with constant rotation on its axis, 
while another stnkes the head d it with the iron sledge or mallet, & 1847 The hole 
iMcmed out from tune to tune by the soraper, fig 1251, which » a flat iron god 
tmed up at one end. If the ground be very wet, and the hole gets full of mn^ it is 
cl^aed out by a stich bent at the end into a fibrous brusb, called a nmih-eftciL 

represents the plan of blasting the rock, and a section of s hole ready for 
srra^ In* hole most be rendered as dry as possible, which » effected very sim^y 
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b; fiUmff It partly with tenaaons clay, and then dnTlag mto it a tapenag fawo 
1^, which nearly fllla its eahhre, ci^d the dajfVRS Tbu bung ibf^ n 
With great Tioleaoe, condenses ths 
clay into all the ererices of the rock, 
and secures the dnmess of the hole 
'When the hole H dry, and the charge 
of powder iDtrodnced, the miii; a 
small taper rod of copper, is inserted 
so as to reach the hottom of the hole, 
which 18 now ready for tooffing Dif- 
ferent sahatances are emplojed for 
toiRpoKr or crammiug tho hole, the 
most uanal one being an} soft species 
of rock free fbom siliceons or flinty 
partieles Small quantities of it only 
ere introduced at a time, and Tammtd 
very hard by the Umpw^ar, which is 
held stead}]} by one man, and strock with a sledge by another The hole being thaa 
fllletl the nail is withdrawn by putting a bar through its e}e, and striking it upwards. 
Thus a small perforation or rent » left fhr the safety f^ which commonieates 
the fire * 

Pot conveying the fire, the large ard long green rashes which grow in marshy 
ground were ibrinerl} U‘^ed in our mines, and are still used in qaairies A slit is 
made in one side of the msfa, along which the sharp end of a hit of stick is dr iwn, 
so as tu extract the pith, when the skin of the rush closes again by its own elast Lit} 
This tube ts filled np with gunpowder dropped into th» rent hole, and made steady 
nith a hit of clay A paper smtjt, adjusted to burn a proper time, is then fixed to 
the top of the rush tube, and kindled, when the men of the nine retire to a safis 
distance The “ safety fuse ” is now, howestr, alinost lauversally employed. 

In fig 125*) the portion of the rock which would he dislodged b} the explosionr, is 
that included between k. and a The charge of powder is repfregeuted b\ the white 
part which fills the hole np to c from which point to the top, the hole is filled with 
tamping The old mift is shown at n The saAty fuse now supplies us place 
pig ] 254 IS an iron bucket, or, ss it is called in Comwall, a kibdty in which the ore 
IB raue^ lu the shafts, b} machines called uhtma or v>hxmsey% Bometunes worked by 
horses, and frequently b} steam power The best kibbles are made of dieet iron, and 
hold each ahoat three hundred weight of ore 120 kibbles are supposed to clear a 
cubic frithnm of ro^ In place of the kibble, sAips mnning m guides fixed on tho 
Bides of the diafis are now used m the large and well eontocted mmea. 
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Pig 1255 represents the wheelbarrow used under gnnmd for conveying ore and 
waste to the foot of the shafts It is made of light deal, except the wheel, which has 
a nssrow nm of irmi . , . - ^ 

In all mines, to a greater or a less extent, there will he ftwmd acenmc^ti^ of water j 
It IS necessary, therefore, to adopt measures to ensure its remoyal The minenu 
tropures, being bronze to the surftioe. neoessanlv undergo a pr^ of “dreBsmg,” 
that is, the separation of the richer from the poorer portion For a flill account 
of dressing tnachmeiy, &o , see Obe DasasniQ and Water Enqihbb 
It sometimea happens that the necessities of mimng demand the constraetion of 
dmfts in places covered with water Some years since a veiy extraordmsry ease of 
k«"d was to he seen at the 'Wherry Mue, near Fensuoe, where a eylmder of 
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vood, Tuinp tbTwigfi the sea, fbrmed the entrance to a shaft sunk mto (he mine Di a 
Btona a ship ran Bgpaiost thw timber stroctare and destroyed it 

M. Tnger, esgiueer xn the department of Mune and lioire, had (he idea of making 

a veil in the yerj bed of the 
Lmre by means of compressed air 
A cylinder offinn iron 1356, 
serred as a cutting macbme, vas 
sunk mto the allsTiuin, it was 
■eparated into three eominrt- 
mcnts by honxontal parhtioua. 
The upper eomparURent re- 
mained alvays op^, the lover 
compartment vas the vorkihop, 
and betveen them vas the middle 
one, vhicdi served as the chamher 
of eqailibnum, designed to be 
put in eommuiiieation with either 
the compartment above or the 
one belov The things being 
so disposed, they forced into the 
bottom companmeut, air com- 
pressed by a vnpour machine 
vithont Intel miBsioo This air 
drove the vater up a toliL, of 
uhich the lover part vas bnried 
in the bottom of the excarauon, 
and of which the upper part was 
latsedaboTC the cylinder The 
workmen were then able to pe- 
netrate the fiist apartment and 
iipen Ac second, which was af- 
tervaids hermetically closed, 
and in which the air ot ordinary 
pressure was put in oomniuni- 
cation with the compressed air 
iQ the third Having arfived in 
the third compartment they ex- 
cavate the sands, and cause the 
machine to descend As they 
accunmlattf the sands excavoF 
ted m the middle ccAnpart- 
tnent, they have ouly to remore them hy shutting the comtnunication with the Bbt^m 
nod opening that of the top A pressure sufficient to balance the exterior waters^ 
was maintained during the work, without sensibly incnmmoding the workmen 
ritu mgemouB proceeding has since received numerous appUenUona In fiq 1 25n, 
18 represented the apparatus as it was used by M. Triger at the bottom of the Loire 
It IS evident that wella dug m the water-saturated earths must imn,ediately be cased, 
that 18 to say, covered with a casing of wood, solid and impermeable which is able to 
revmt the mhUruUoa and pressure of the waters at the same rime 
For a devcnption nf the machiue emjdoycd lor facilitating the ascent and descent 
of minerB, see Mak Enqixe 

MINING FOR COAL The processes of boring, by which U is usual to begin, 
f tr the purpose of determining the existence and depth oi any bed or beds of coal, 
have been already devcribed See Bobino 

Of wimitTig a coalfield — In sinking a shaft for working coal, the great obstacle to 
be eneoianterti'i, is water, particularly in the first opening of a field, which proceeds 
from the sur&ce of the adjacent country ; for every coal-stratum, however deep it 
may he in one part of the basts, always rises tiU it meets the alluvial cover, or crops* 
out, unless it be met by a slip or dike When the basset edge of the strata la eovtred 
wi^ gravel or nnd, any body or stream of water will readily percolate downwards 
through it, and fill up the ptmns laterstices between the coal measuKS, till arrested 
by the face of a slip, which acta aa a natural dam, and confines the water to one coso.- 
partment of the basin, whieh may, however, he of eonaiderable area, and require a 
great power of drama^. 

tn reftmioe to water, coal fields are divided into two kinds, 1, level fbee coal . 
3, eoal not level free In the practice of mining, if a coal-flel^ ur portion of it, is*o 
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situated a1>OT« fbe aurfhce of the ocean that a levd can he earrwd Ihnn that pkne tdl 
It interwcta the cool, all the coal above the plane of mtenectian la aaid to he level 
fte* , bat if a coal-fteld, tboagh placed above the aar&oe of the oecan, cannot, on 
account of the expenae, he drained by a level or gallerr, each a eoal-fleld u said to he 
not level tnx, > 

Beaidea these feneral levela drainage, there are auhaidiary levels, eaUed off-takes 
or drifts, which diechai^ the water of a mme, not at the mooih of the pit, hot at some 
depth beneath the anrface, where, ftom the form of the eonntry, it may he ran off level 
free From SO to 30 fatbomc off take is an object of ocasidemble economy m pomp 
ing , bat ermi less M ofrco had noosne to, and when jodtcurasly contmed, mw serve 
to intercept mueh of the crop water, and prevent it frrarm getting down to the mp part 
of the coal, where it voold iMmoise a heavy load on a hydraohc or pomping en^ne. 

Day levels were an ol^ect of primary unportance with the early miners, who had 
not the gigantic pumping power of the steam-engine at their command. L^els onglit 
to bo no less than 4 feet wide, and frxim 5 feet and a half to 6 feet high which w la^e 
enough for carrying off water, and adnutting workmen to make repairs and clear out 
depositions. When a da^-level, however, is to serve the doable purpose of drainage, 
and an outlet fbr coals, it should be at least S feet wide, with its bottom gutter for 
drainage either covered over or open In other instances a level not only carries off 
the water from the colliery, but » converted into a canal for hcanng boats loaded with 
coals for the market 8(^e subterranean canals anf nine feet wide, and twelve feet 
high, with 5 tect depth of water 

If, in the progress of driving a level, workable coals are intersected before reaching 
the seam which is the mam olyect of the mining adventnre, an air-pit mav he sunk, 
of anch dfmenaion as to serve for raising the coals These ai^pita do not in general 
exceed 9 feet in diameter , and they ought bo always cylindncaL Ftg 1257 repre- 
sents a coal-field where the winnmg is made by a day- level, a is the month of the 
gallery on a level with the sea , d, c, tf, e, are intersected coal-seams, to he drained by 
the gallery But the coals beneath this level must obvionsly be drained by pumping 
A represents a coal-pit sunk on the coal e , and if the gidlery be pushed forward the 
coal-seams y, and any others which lie id that direetioD, will also dromed, and 





fiien worked by the pit A The chief obstacle to the execation of day-levels, is 
presented by quick sands in the allnvtal cover, near the entranee the gallerv The 
best expedient to be adopted amid this difficulty is She fhUowing — Fry 1256 repre- 
sents the strata of a eo^-field a, with the allavial earth cr, 6, oootaming the bed of 
qoicksand b The lowe^srt, from which the gallery » reqaired to be earned, la 
shown by the line B d. the quicksand makes it impossible to push forward thia 
day-level directly The pit b c must therefore be snnk tbroi^th the quicksand by 
means of ivbbtng (to be presently desonbed), and when the pit has descended a few 
yards into the rock, the galleiy or drift may then be pushed forward to the point n, 
when the shaft b i» is put down, after it has been ascertained by bonng that the rock- 
head or bottom of the quieksand at r u a few yards higher tiian the moath of the 
small pit B. Duriog this operation, all the water and mioe stuff are drawn off by the 
pit B I but whenever the shaft e n is brought into communication with the gallery, the 
water is allowed to fill it from c to l>, end rise up both shafts till it Overflows at the 
orifice B From tlie surfeoe of the water is the deep shaft at o, a galleiy is begun of 
the common dimensions, and pushed onwards till the coal sought after is intenrcted. 
lu this way no drainage level ts lost This kind of drainage gallery, in the form of 
an inverted wpboo, is called a drowned or a blind level 

When b Iwn is so situated that it cannot be rendered level feee, the winning 
^nst be made hy the aid of machinery The enmues at present employed lu the 
dninage of coal mines are —the water-wbeel, the water pressure engine, and the 
engme See Hydeadlic Machxmeht 

The d^th at which the coal u to be wem, or to be di omed of water, regulates the 
s power of the engine to be applied, taking mto account the probable quantity of water 
* ^icbmay be found, a circumstance which governs the diamstw of the workmg banels 
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of the puspe Expenenoe has proved, that in opening ooUieries, even in nevr fields 
the water maj generdlp be drawn off by pomps of from 10 to SO mohes diameteri 
excepting where the ntrsta ate oonneeted with riveK, aand-beds filled with water, or 
Biaiw-'laiida As feeders of wata from rivers or sand beds may be hindered from 
derccndiDg eoal-intt, the water proceeding from these aonrces need not be taken into 
account , and it la observed, m sinking shafts, that though the influx which cannot be 
eat off from the mine^ may be at first weij great, even l^ond the power of the engine 
for a little while, yet as this excessive flow of water is frequently derived from the 
drainage of fissmea, it eventually becomes manageable^ The pumping machinery of 
a new colliery shinild be adequate to pump the water m 8 or 10 hoan out of the 24 
In the course of years many water-logged fiBaures ooase to be cut by the workings, 
and the oosl seams get excavated towaids the outcrop, so tiiat a constant increase of 
water ensues, and thus a colUery which has been long in operation, frequently 
becomes heavily loaded with water, and requires the action of its hydraulic ma- 
chinery both night and day. 

Oj Eugint-ptts —In every wramiig of coal, the shape of the engine pit deserves 
much consideration For shafts of moderate depth, many forms arc in use, as circular, 
oval, square, octagonal, oblong rectangular, and oblong elliptical In pits of lucon- 
siderable depfo, and where the earth} cover is Arm and dry, any shape deemed most 
eonviiBient may be preferred ; bat in all deep sba/ls, no shape hut the circular should 
be admitted indeed, when the lAiter run requires to be stopped by tubbing or cribbing, 
the c rcular is the only shape which presents a uniform resistance in every point to the 
equable circamambient pressure The elliptical form is the next best, when it deviates 
little from the circle , bat even it has ^most always given way to a coiisi Jirable 
pressure of water The circular shape baa the advantage, moreover, of strengthening 
the shjfr walls, and is less likely to suffer iqjuiy than other figures, should any failure 
of the pillars left in working out the coal cause the shaft to be shaktn by siibsidence 
of the strata. The smallest engine pit should be 


1J61 1260 1269 ten feet in diameter, to admit of the pumps being 

j placed m iho lesser segment, and the coals to be 

/ B I A I raised in the larger one, as shown in Jiff 12 ^>9, 

i ( otiB J I B which 18 called a double piL If much work 

V* ll 11 y ' ^ ’* contemplated in drawing coala, particularly 

if their masses be large, it would ne advanta- 
geous to make the pit more than 10 feet ^de 
'When the area of a shaft is to be divided into three compartiiienta, one for the 


engine pumps, and twofoi raising coals, as tOj^ 1260, which js denonunated a triple 
pit. It Aould be 12 feet in diameter If it is to be divided into four compartments, 
and made a qnadrant shaft, as in 1961 with one space for the pumps, and three for 
venalation and coat-drawing, the total circle should be 15 feet in diameter These 


dimensions are, however, governed by local eiFCunutances, and by the daily disehtoge 
of coals 


If there is n lar^ quantity of water to pump, it is most desirable to appropriate a 
shaft exclusive]} for the purpose. Another shaft bemg used for laismg coat, and as 
an upcast for the ventilation of the mine. 

When only one shaft is sank and dj vided by wood or stone partitiona, the ventila- 
tion of the mine is dependent upon these alight divioons of the shaft If the parti- 
tions of a shaft become iiqured or burnt, which bas been the case with wood 


partitions, the ventilatiOQ of the mine may suddenly be destroyed. Many lives have 
been placed in great jeopardy by the burning of wood partitions, which bas destroyed 
the ventilation and prevented escape up the shaft. 

The most approved arrangement of shafts for a large colliery yielding explosive 
gas, and where water has to be pnmped, is to sink a shaft for pomping, another for 
raising coals; and a third for veatilatioa or npcaat, at the bottom of which ig kept 
bummg a large famace 

The shaft, as it passes through the earthy cover, shonld be securely foced with 
masonry of jointed ashler, having ita jomts nccurntely bevelled to the centre of the 
circle 


When the nllnvial cover is a soft mnd, reeonrse must be had to the operauon of 
tubbing A circular tub, of the requisite diameter, is made of phnks from 2 to 3 
incheB thick, with the jomu bevelled by the radios of the shaft, ikide of which ai^ 
cnbs of hard wood, placed from 2 to 4 feet asunder, as oiTcumstanoes may require 
These cribs are constructed of the best heart of oak, sawn ontof (he natural cnrvatnK 
of foe wo^ adapted to foe radios in segments fr^ 4 to 8 feet Itmg, fWim 8 to 10 
inebeft m tbe 'bed, and 5 or 6 mches ibick The le&gtb of the tub le ttoMU 9 to 12|# 
ftseW u the layer of laud hare that thiehiKis« but a luooearioD of inch, tuba mast be 
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Mt on each other, provided the hodv <i€ mod he thicker The fint tab mast have iti 
lower edge thmoed all roand, and shod with sharp iroo If the pit be previoualy ae- 
cured to a certain drpdi, the tab u made to pass withm the cradlingt >Dd is lowered 
down with taeklee till it restaftiir among the alluvmm It m then loaded with iron 
weights at top, to eanse it to sink down progressively as the mud is removod from its 
interior Shoald a single toh not reach the solid rock (sandstone or hasalt\ then 
another of like construction is set on, and the gravitating force u transferred to the 
top. Ftg 1262, represents a bed of qmcksand resting on a bed of unpemosu clay, 
that immediately covers the rock A is a finished shi^ , a a, the ipuck^sand , £ 
the excavation necessarily sloping much ontwards , e c, the lining of masonry , 
d d, the moating or puddle of clay, hard rammed in behmd the stone-work, to render 
the latter water tight. In this case, the qiiick- 
saod being thm m body, has been kept under 
for a short period, by the hands of many men 
Bor>op.ng It rapidly away as it filled in But 
the moat effectual method of passing through 
b<.d8 of quicksand, is by means of cast-iron 
crhndcTB , called therefore, cast iron tubbing 

ben the pic has a small diameter, these tubs 
are made about 4 feet high with strong flanges 
and bolt holes inside all the cyUndir, and a counterfort nng at the neck of the 
flange with brackets the first tab, however, hasVo flange at its lower edge, 
but IS rounded to facilitate its descent through the mud. Should the pit be of 
large diameter, then the cylinders must be cast in segments of 8, 4, or more pieces, 
joined together with in&ide vcrticai flanges, well jointed vitb oakum and white lead 
Wlien tlie satid-bed is thick, eighty feet, for instance, it is customary to divide that 
length into three sets of cjhiideis, each thirty feet long, and so sized as to aiide with- 
in each othi.r,like the eye tubes of a telescope These cylinders are pressed down by 
heavy wLiglics, taking care to kei-p the lower part always further down than the top 
oi the quiLksand, where the men are at work with their shovels, and where the bottom 
of the pumps hangs for withdrawing the surface water 

The engine pit being secured, the process of smking through the rock is ready lobe 
ooninienced. as soon as the divisions of the pit fermed of carpentry, called brattices; 
are made In common practice, and where great tightness of joinmg is not required, 
for ventilating imflominable air, bais of wood called buntuus, about 6 inches thick, 
and 9* deep, arc fixed in a honzontal positson across the pit, at distances from each 
other of 10, 20, or 30 feet, according to circumstances Being all ranged in the same 
vertical plane deals an inch and a half thick are nailed to them, with their join is 
perfectly close , one half of the breadth of a banton being covered by tike ends of the 
deals In deep pits, where the ventilation is to he conducted through 
the brattice, the side of the buntons next the pnmps is covered with 
in the simo way, and the joints are rendered secure by being 
cKdked with oaknm. Fillets of wood are also fixed all tbe way down 

* on each side of the brattice, constitnting what is called a doable pit 

Allien a abaft is to ha^e 3 couapaitiDents, it requires more care to 
form the brattice, as none of the buutnns stretch across the whole 
spare, but merely meet near the middle, aud join at certain angles with 
each other As tbe buntons must therefore sustain each other, on 
principle (ff the arch, they arc not laid in a horizoutal plane, but have a 
nse from tbe aides towards tbe place of junction of 8 or 9 inches, 
and are bound together by a three tongued non strap Fillets of wood 
are earned down the whole depth, not merely at the joinings of the 
brattice with the sides of the pit, but also at their central place of noion , 
while wooden pillars connect the centre of each set of buntons with 
those above and below Thus the carpentry woili acquires Bufficieui 
strength and stiffness. 

In quadrant shafts tbe buntons cross each other towards tbe middle 

• of the pit, and are generally let into each other about an inch, instead of 
betng bolf-eheoked Fis 1259 la a double bbaft a, the pump pit , 

B, the pit for raising coaL Ftg 1280 is a triple shaft , in which a is 
the pump compartment . B and c are coal pits. Ftg 1261 is a quad 
lynt shaft A, the pnmp pit ; B, pit fbr ventilation or npeast fbr tbe 
smoke , c and n, pits for raising cools. 

Whenever the shaft i4 sunk so low that the engine it needed to re- 
move the water, the first set of pnmps may be let down, by the methfid 
jfepreseated In jSg 1963, where A is the pump j a a, strong ears through which pass 
the ir» rods connected with the spears bo , cc, are the lasbipgs , d, the hoggar 
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pump, e, the boggu, /"Ji the tacklM, Ae nt^ polleTS, h ft, tike taekle fold 
feeding to the CBp^os; and «, the pomp spean ^ tbur tnec^anical arraagemeitt 
the pumps are atuik in the most gradual manner, and m their own accord, bo to epeak, 
as pit deaoeoda. To the arma of the capstuu, sledges ate fostened with ropes or 
chains , tiie sledges are loaded with weights, as oonutenpolses to the weight of the 
oolunin of wtups, and when additnmal pamps are joined u, more weight islaid on the 
sfedgea As the dnknig set of pomps is constantly desoendtag, aod the point for the 
delivery of the water above always vaiying, a pipe, of equal diameter with the pumps, 
and about 1 1 foet long, bat muen hghter m metal, ta attached to e, and is terminated 
by a hose of leather, suffieient length to teach the eutern where the water is deli- 
vered This IS called the hoggar-pipe. In sinking, a vast quantity of air enteTB with 
the water, at every stroke of the engine , and therefore the lifting stroke should he 
very slow, and a momentary stop should take place before the returning stroke, to 
sufier all the air to escape dj the working barrels ate generally 9 or 10 foet long, 
nnd the Ml stroke of the engue fixm 7 to 8 feet, when at regular woih, it is costomary 
to diminish the Icncth of st^e, in sLoking, to about 6 feet , because, while the pumps 
are con^tently gett^ lower, the bucket in the workup barrel has its working range 
progressively higher 

Another method of siispendiog the pumps in the sinking shuf', in the place of the 
ropes and blocks, is by two powerhil iron screws about 1 5 feet in length which are sup- 
ported st the top 0^ the shaft 1^ strong beams of timber As the shaft is sunk, the 
pumps are lowered by the screws , when lowered sufficient for a pump 9 feet in 
length, the pumps sre securely fsstened, while the screws arc detach^ and serened 
up ready for again lowering the pumps as the shaft is sunk 

'Die water obtained in smkmg through the sucoessive strata is, in ordinary casps, 
conducted down the walls of the shaft , and if the strata are compact, a spiral groove 
]£ cut down the sides of the shaft, and when it can hold no more, the water » drawn 
off m a spout to the nearest pump-cutcra , or a perpendicular groove u cut in the 
side of the shaft, and a square hox-pipe eitlier sunk in it, flush with the sides of the 
pit, or It IS covered with deal hoar^ well fitted over the cm icy Similar spiral rings 
ore formed in succession don nnards, which collect the trickling streams, and eondoct 
them into the nearest cistern , or rings made of wood or cast iron, are inserted flush 
widi the Bides of the pipe , and (he water is led from one ring to another, through 
perpendicular pipes, until the andermost nag is full, when it delivers its water into 
the nearest pump-cistern. Keepinc the shaft dry is very important to the comfort of 
the miners, and the durability of the work. ** 

When an engine shaft happens to pass through a great many beds of coal, a gulkry 
a few* yards long is sometimes drnen isto each coal-seam, snd s bore then put d iwn 
fVom one coal to another, so that the water of each may pass down throii{ih these 
bores to the pump-cistems. The water » more frequently taken down the abaft in 
pipes to the nearest cistern 

While a deep pit is sinking, a register is kept of every part of the excavations, a^d 
eskh feeder of water js modsated daily, to ascertaio its rate of disehai^, and whether 
it increases or abates. The mode of measurement is by aoung the time, with a 
seconds watch, in which a cistern of 40 or SO gsdlons gets filled There are mudes 
of keeping buck or stopping up these feeders , by plank tubbmg , iron tubbing , and 
by oak cnbs. I,ct fig 1264 represent the sinking of a shaft through a variety of 

strata, bav mg a top cover of sand, with luurh 
water resting on the rock BumiDit. Each plane 
of the coal measure nses m a certain directfon 
till It meets the aUuvial cover Hence the pres- 
EQr« of the water at the hottoni of the tubbing 
that rests on the sumniit of the rock, is as the 
depth of water in the superficial allovtum t and 
if a siratuni a affords a gnat body of water, 
while the superjacent stratum b, and the subjacent c, are impemous to water , if the 
porous bed a be IS fbet (hick, while no water occurs in the strata passed through 
from the rock head, until the depth (supposed to be 50 fathoms ftrom the surface of 
the water in the cover) t m this ease, the tubbing or cnbbmg must sustain the sum 
of the two water pressnna, or 63 fsthoms, since the stratom a meets the allnvial 
cover at d, the fountain Wd of all the water that occurs in sinking Thua we 
perceive, that though no watetsfeeder of any magnitude should present itself tlU 
the shaft had been sunk 100 fothoms , if this water required to be stopped up or 
tubbed off through the breadth of a stratum only 8 feet thick, the tabbing would 
to have a strength to resiM IDO fathoms of water pressure. For though the 
water at first ooxes merely ul discootinnous particles through the open pores of the 
Mods and aandstooea, yet u noon fills them up, Ske a myrud of cubes, which trasafor 
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to the bottom the total vezgfat of &e hydroetetic eohiiimof 100 &thtnief end ex- 
peneace iho'irat ae we have already stated^ that whatever irater oocois m coal-pits, 
or in mines, generally speaking, proceeds the snr&oe of the groond Bence, if 
the ooier be an impemoue bed m clay, ^ery little -water will be met with among the 
strata, in oomparison of what would be fbuod under sand. 

When aereral ftthons of the strata must he tabbed, in order to atop vp the water- 
flow, the abaft most be widened regnlarly to admit the kind of tabbing tjiat is to be 
inserted , the greatest width being needed for plsnk-tabbmg, and the hast tbr iron- 
tubbing Ftff 1265 remesents a shaft exca>ated for plank tubbing, 'Mht.re a, a, a are 
the impemotts strata, o, b the porous beds water logged, and c, c the |265 
bottom of the excavation, m^e level and perfectly smooth with ^ 
mason-dhisela same precantions are taken in wtirking off the ^ ^ 

upper part of the excavation In this operation, three kinds otenbs 

are employed , called wedgiog, spiking, and main cribs Besides the rT'^ 

stout plank for making the tub, a qfiisotity of well seasoned and clean p 

leedtd deal is reqaircd for forming the joints, called sbteting ' ^ 

deal by the workmen This sheeting deal is always applied in pieces Isid endwise 
with the end of the fibres towards the atta of the pit Smte much of the sccuritv 
from water depends on the tightness of the tub at its jomtiug with the rotk, seven I 
plans have been contnvtd to effect this object, the most approved being represented 
in^ 12r6 To make room for the lower wedging crib, the recess is ixca- | 28 q 
▼ attd a few inches wider, as at c , and firoan b to c, shying deals are laid all 
round the mrele, or a thin stratum of oakuni is introdiiei.d On this the ^ 
wedging crib d is applied, and neatly jointed in the radius line of the pit, 
each segment bt ing drawn exactly to the circle and at each of its segments ^ l| 
sheeting deal is iubcrted. 1 fais wedging ctib must be 10 inches in the bed 
and C inches deep The i acuity e,at tbe back of the tnb, about 2 and a halt 
inches wide, is filled with pieces of dry clean retded deal, inserted endwise , 
which » regulsrh wedged with one set of wtdg(.» all roind, snd then with a T 
second and a third set of wedges, m tbe same lejnilar st-vle to kec p the cnb m ' 
in a truly circnlar posture this pi occss, well executed no viter can p Hf 
pass downwai da by the back of the crih i he next operation is to fix spiking ^ ^ 
cribs /, to the rock, afiout 10 or 12 feet from the lower cnb, according to the 
IcDgth of the planks to be used for the tubs Tbev must be set fair to thi 
swLip of the shaft, as on tbtin Us truL cnculir figure depends The tubbing deals Jk 
must now be iixcj They are 3 i ichis thick, 6 broad, and planed on all sides 
the joints accur.itely worked to the propi i bet il for tbe circle of tbe pit 1 he nuiu 
cribs g, g, are then to be placed aa counterfuits for the support and stiength of the 
tubbing The upper tn'^s of the first set of tub planks being cut squat t aud level all 
round the second spiking cnb 4 is fixed and another set of tubbing deals put lonnd 
like me former. Laving sbieiing deal insulted betwixt the ends of the two seta at/ 
VlbeYthis is wedged, the cubs h, k, are ]i]aced 

cubbing is made with pieces of tbe beat oak, fVom 3 to 4 foet long lOinelies m 
'the bed, and 7 or 8 incbee deep 

Ihe third mode of tubbing, by means of iron cyhndirv cast in •vegmints, now 
anoersedes the wooden tubbing, fiom the great reduction in the price of mm, 
and its supenoT su ength and durabilitv Each segmeut is ad^imted piece to piece 
m the circular reces-* of the pit cot out for their rteeption The flange for the 
widgingjmnt is best tumtd inwaids In late improvements of this pi in, executed 


b> Mr Buddie where the pressure amounted to several hoodied feet the segnunfs 
wire 6 flet long 2 feet broaa, and an inch thick oountirforted with nba or raised 
woik cm the back, the lip of the flange was strong, and supported by brackets 
These segments of the iron cylinder are aet true to the radiaa of the pit , and everv 
hotiKontnl and ptrpindu.ular joint is made tight with a layer of sbet-ting deak A 
wedging cnb is fixed at the bottom, and segmeuts are built np legularly with 
joints like ashlar- work This kind of tabbing can be carried to any he ghr, till the 
water finds an outlet at the surfkce or till strata contaisirg water cun lie tabbed off as 
* by the modes of tubbmg already described. A shaft finished m this inanoLr presents 
a 4ltiooth lining-wall of iron, the flanges being turned towards the outside of the 
cy lindera In this iron tabbing, no screw bolts are needed for joining the segments 
together , as they are packed hard within the pit, like the staves of a cask 
^he weight of the hydrostatic column w not the only pressure to which the tabbing 
18 exposed There is the pressure foom accamnlated carbnretted hydrogen pas, 
irhich considerably exceeds the water pressnne If the tubbing in deep shafts was 
put m withont pnessnre pipes, it would be liable to be fiaotured by great pressure 
flv>in ga& The pressure pipes are usually fixed to each length of tubbing , strong 
ta pe or cook» MW fint sorewed into the tabbing, and malleable iron pipes of firom 1 to 
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a laeliet la diuoeter are ilxed to the and earned ap to the saiAcet ud In mao^ 
cMM a eotitiDoai OTerflow of gu and water isiiiea By tiwse means the tnbhm; u 
noW subject to the pressare dne to the hydrostabe column 

Before tnbbmg a ahsf^ a is necseasarx to asoeruin vhether the strata oontauung 
water js likely to he dulocatad, so «s to let down the water hy working the eou 
away , in such a ease, tabbing the diaft u nnneoessary. The Judgment of the min- 
ini^gioeer nuwt decide about ibu. 

When n'porons thin bed or parting betwirt two impemous strata, gim ont mucli 
water, or whao the fisRtras of the strata, called eatters, are reiy leaky, the water can 
1267 ^ completely stopped np by the improved proeess of wedging The dssure 
is out open with ehieda, to a width ef two, and a depth of seven mehea, u 
represented la Jfy 1267. The lips being rounded off aboat an ulbh and a 
hal^ pieces of dean dMl are then dnren tn, whose &oe projecta no farther 
than the contour of the Ups. when the whole it firmly w e^^ till the water 
IS entirely stopped. By sloping back the edges of the fissures, and wedging 
back ftom tbefaoe of the stone, it u not liable to burst or crack off mtbe operation, 
as took place in the old way, of dnruig xa tad wedge directly 


'WbaKiiro or Coal 

A stratam, bed, or seam of coal, u not a solid mass of uniform texture, nor al> 
ways of faom<^eneou8 qoality^Q burning It is often divided and intersected, with its 
oouc< mutant strata, by what are named partings, haokb, catti.rB, reeds, or ends. Besides 
the chief partings at the roof and pavement of the coal seam, there are subordinate lines 
of parting in the coal mass parallel to these, of variable dimensions. 1 hese divi«i(ms 
aiu delineated uijfy 1266, where a, p, c, n, £ f o n, represent a porbnn of a bed of 
coal, the parallelogram A B n c the parting at the roof, and £ f c the parting at the 
pavement, a S, 6 e, d e, and e/ are the subordinate or intermediate partings , y A * A, 
/ 81 , the backs , op pq,r»,a(,wi i, and v to, the cutterA It is thus manifest that a 
bed of coal, according to the number of these natnral divisions is subdivided into solid 
figures of vatioosdimensioiiB, and of a cabical or rhomboidal shape 



When the eiigjiie*pit h sunk, and the lodgement iVinned, a heading or drift .s then 
made m the coal to the nse eff the field, or a cropping firom the cngmc-pit to \Se se- 
cond pit This heading nay be 6 or 8 fi.'et w ide, and earned either iii a hne direflly 
to the pit bottom, or at nght angles to the backs or web of the coal, until it is on a hne' 
with the pit, where the livading is sot off, upon one side, to (he pit bottom This 
beading is earned as neaiiy paralld to the backs as possible, till the pit is gamed. 
Ptg 1269 represents this mining operation, a is the engine-pit, b , the second or 
bye-ptt. A c, the gallery or heading dnven at ngbt angles to the backa c ^ the 
galleiy set off to the right hand, parallel to the backa The next step is to drive the 
mam levels from the en^ne-pit bottom In this business the best colliers are always 
employed, ss the object is to drive the gallery m a truly level direction, mdependintly 
of dl niikiugs or ruiogs of the pavement. For coal seams of ordinary thickness, this 
gallery la naoalty not more tlum 6 feet wide , ob erving to have on the dip side of the 
level a small quantity of water, like that of a gutter, so as to guide the workmen m 
driving the level When the levd u dnven coirectly, with the proper depth of water. 
It IS said to hhve dead water at the face In this operation, therefore, the m ner pays 
no regard to the backs or cutters of the ooal , but is guid^ xa his Imc of direction 
entirely by the water-level, which he mnst attend to lolely, without regard to slips or, 
dialooBhons of the strata throwing the coal ap or down. In the last figure, the coal-Cteld 
IS a portion of a hasm; so that if the Bhspe be nniform and nnbroken, and if any point 
be assatnedontae dipofthe crop, as d, the level lines from that point will be parallel to 
the Ine of crop, as D x, d y, and the levels from any point, whatever the dip or in^i- 
nation of strata, will be also pandlel to these $ and hence, were the coalfield an entire 
elliptical basin, thedip.head leveU earned from any point would bo elliptical, and parallel 
tothe crop 11^ as is more commonly the case, the coal-field be merely a portion of a 
basin, formed by a slip of the strata, as represented lujig* 1270, wbera d, a, a, is t{'e 
oop and AB, a sl^ of great msgaitn^, fcHrmiag another coal-field on the Sido c, llien 
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difl crop BOt only meeta the allanAl cover, but is cat off by the dip at A and at n. 
Shoold aay point, therefore, be aaeigned finr an enguie pit, the levels from it ‘Will 
proceed in a hue parallel to the crop, os » jo c, and the 
fevel on both sides of the engine-pit will be also cat off by 
the dip A. B Di thu figure, the part included between the 
two carve lioiea, la the breadth or breast of coal-field won by 
the engtae-pit s , -what u not incloded, u termed the vodec dip eod, aad can be 
worked only one or more new winnings towards the dip, according to aroum- 
Btances 

In British practice, diere axe foar different systezna of working ooel mines — 

1 Tfoiktiig with piUars and rooms or boards, stjled post and stall, where the pillan 
left, bear sach proportion to die coal excavate^ as is jost adequate to the support of 
ihk mcumbent strata 

a Working -with post and stall, where the pillars are left of an extra sue, and 
stronger than may be requiaitt for bearing the sapenor strata, with the intention of re- 
xnoviDg a coDsideraMe portion of each, massive pillar, wbeneier the legidar working of 
post and stall has been fixushed in the colliery 

3 Woiking with post and stall or with comparatively narrow rooms or boards, 
whereby an uncommonly large proportion of coal is left, with the view of working back 
towards the pits, whenever the colliery is worked in this manner to the extent of the coal- 
field, and then taking aaay every piUar completely, if posajjble, and allowing the whole 
sapti incambent strata to crash down, and follow the miners in their retreat 

4 Working the long vrav, being the Shropshire and Derbyshire method which 
leaves no pillii^ but takes out all the coal progresaiicly as the workings adrsnoe On 
this plan, the incumbent strata crush down, oreeping very close to the heads of the 
unners 

The post and stall system is practised with coals of every thickness The long work 
method IS adopted generally 'sith thin coals for when the thickness exceeds 6 or 7 
feet, and there is only little refuse made m excavating the coal to cart into the ex<!a- 
vated part, fbn mode has been found impratticahle 

The following oonsiderations must be bad m Tiew in establishing a coal-mine — 

1 The bwest coal stratum of the winning diould be worked m such a manner as 
not to itgure the working or the value of the upper coals of the field but if this can 
not be done, the upper ooals should be 'worked m the first place There are, how- 
ever, eases when an upper seam of coal can be worked more advantageously by 
working i^ower seam fiist on the long wall method 

2 The ooals must be examined as to texture, hardness, softness, the number and 
openness of the backs and cutters 

8 The nature of the pavement of the coal seam, particularly aa to hardness and soft- 
ness , and if soft, to what depth it may be so 

4 ThMataFe of the roof of the coal seam, whether compact, firm and stKmg , or 
weak andiliable to foil , as also the nature of the supenncuinbenc strata 

0 Vhe nature of the alluvial cover of the ground, as to water, qmcksands, &c. 

9 The situation of rivers, lakes, ormanJiLS, particularly if any be near the outcrop 
of the coal strata 

7 1 he situation of towns, villages, and mansion houses, upon a coal field, as to the 
*chBiioe of their bemg injured by any particular mode of mmtng the coak 

ULr Bald gives the following general rules for determining the best mode of work- 
ing coal by post and stall — > 

‘*1 If the coal, pavement, and roof are (^ordinary hardness, the pillars and rooms 
may be proportioned to each other, eorrespondmgto the depth of the anpennoumbent 
strata prov ^ing all the coal proposed to be wrought is taken away by the first working, 
as in the first system , but if foe pilhurs are to he wmged or psulaally worked after- 
wards^ they must be left of an extra strength, as m the seoond system, 

' S If the pavement is soft, and the c^ and roof strong, pillars of an extra sue 
must be left, to prevent tbe pillars sinking into the pavement, and prodocing a creep 
“ S If the coal u very soft, or baa numerous open backs and cutters, tbe pulars must 
be bft of an extra sue, otherwise the pressure of the supenneambeDt strata will make 
the piUvrs fly or break off at the backs and cutters, the result of which vrould be a total 
destruction of the pdlars, termed a crush or sit, in which tbe roof sinks to the pave- 
ment, and closes up the 'work, 

"4 die roof is very bad, and iff a soft texture, pdlars of an extra sue are reqnireA, 

and fbSrooms or boards comparatively very narrow. 

*• In abort, keepug m view all foe circomstaDces, it may be stated generally, that 
when foe coal, pavement, and roof are good, any of the ^stemi before mentumed 
he posaed in^ working s but if they are soft, foe ^au u to work with rooms of a 
mode^ width, and with jnllan (ff great extra etien^, by whi^ the greater part of 
Vot, in M 
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tile eoel ma^ I'C got cmt at the laat of the v(irk,irheD the miners retreat to the pit hot 
toni» asd there finish the irorkmgs of a pit '* 

Fi$ 127 1 repreunts the effects of pillars sink mg into the pUTC- 
nent, and prbduomg a cr<ep, and^ 1S7S exhibilB large piUors 
and a room, with the roof stratum bending down before it falls at 
o. Thus the Toads w lU be shot up, the air-conrses deatrored, and the 
whole economy of the minlog operatiom deranged. 

In the “ Report from the Select Committee of the House of Lords 
appointed to take into consideration the state of the coal trade in the United Kingdom, ' 
printed in June 1829, aader the head of Mr Buddie’s endeuce. we have an excellent de- 
scription of the aahire nod progreu of creepa, which we hare adverted to in the 
preceding account The annex^y!^ ]273, exhibits the creep in all its progressive 

1273 

13 9 4 5 9 7 





1 First stage of active creep 5 The metal ndge closed, and the ci ei p 

2 Second do beginning to scftle 

3 Third do. ^ 6 'rheerecpscUUd,tlieinetalridge8ht.iiig 

4 Fourth do closely co upressed, and supporting the root 


at^es f>on] its comTocnoement until it has completely closid all the workings, and 
ciusbed the pillars of coaL The aection of the figures supposes us standing on the 
level of the differant galleries which aie opened in the scan. The black is the coal 
pillars between each gallery , when tbes' are weakened too luueb, or, in other words, 
when their bases become too narrow tor tho pavement below, by the pressure of the 
incanbent stratification, they sink do wu inio the pavement, and the first appearance 
i« a little curvature m the bottom ol each gallery that la the first symptom obvious 
to sight } but It may generally be heard before it is seen The next stage is whe n 
the pavement In gins to open with a clack longitudinally Ihc nevt stage is when 
that crack is completed, and itassiuucs the shape of a metal ndge J'he next is when 
the metal ndge reaches the roof 'J'he next stage is when the peak of the metal 
ridge becumcB flattened by prestare, and forced into a horizontal direction, and 
becomes quite close , just at this momont the coal pillars begin to sustain yirt of the 
pressure The next is when the coal pilUis take part of the prtgsure The last 
stage IB when it is dead and settli^, that is, when the metal or fkctiuons ndg**, 
formed by the unking of the pillar into the pavement, bears, in common with the 
pillars of coal on each side, the full pressnre, and the coal becomes crushed or 
cracked, and can be no Jooger uorked except bj a Tery eapensire and dBOgeroiK 
process. a 

The proportion of coal worked oat, to that left in the pillars, when all tlm cl^l in- 
tended to 1» removed is taken out at the first working, varies from four fifths to t^>- 
thirds , but as the loss of even ouc-third of the whole area of coal is far too much, 
the better mode of working suggested m the third system ought to be adopted 

The proportion of a winning to he worked may be thus calciilatL*d Iict fij Ii74 


be a small pomon of the pillars, rooms, and thirlrngu formed la a coal 
niTi , i,tii field, a, a, are two rooms, b, the pillars, c, the thirkuga (or ana 
worked out) Suppose the rooms to be 12 feet wide, the thirlings to 
1 gsi nf the same, and the pdlars 12 feet on each side , adding the face of the 

pillar to the width ot the room, the sum is 24 , and also the end of the 
1 era IH ptilnr to the width of tlie thirling, the sum iv j diewise 24 then 24 x J4 

=sb76, and the area ot (lie pillar is 12 a 12 ~144 , and as >76 dmded 
" S ^ hy 144, gives 4 for a quotient, the result is, that one fourth of the 

coal 19 left in piliars, and ibrec>fonrthi extracted. Let e,/,p, he one winning, and 
1375 another By inspecting the figure, we perceive tbe work- 

*■ resolved into quadrangular areas, having a 

131 ^ pillar situated in one of the angles • 

sBSi (sraa jj, fanning the pfilars and caririug forwards the boards with re- 
^ 1^ 1 e“^**^*J* eapecially where tbe backs and cuttera are very distinct and 

^ ^ nunieroitt, it is of nnpoitanee to woik tbo rooms at right aiiglet^ the 
hacks, and the thirlings in the direction of tbe cutters, however nb 
hqiie these may be to the backs as the rooms are by this iiieans con- 
ducted With the greatert r^nlarity with regard to each other, kept 
equidistant, and the pillars are strongest under a given area 4t tbe 
same time however, it seldom happens that aback or on tter ooenrs exactly at the place 
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ivhere a pillar it formod ^ but tins u of no consequence, aa the sheanDp or cutting 
tnade b; the miner ought to be m a hue parallel to the baclu and entten. It freqnentlj 
happens that the dip head level iDtersccts the outtere in its progress at a verv obbqoe 
angle In this case, vhen rooms and pillars are set ofF, the IW of the pillar and 
width of the room most he measnred off an 'extra breadth in proportion to the ob- 
liquity, as in J%r 1275 By neglect of this rule, much coniiuioa and irregular work 
is often produced. It M, moreover, proper to make the first set of pillars next the 
dip-bead level much stronger, even where there is no obliquity, in order to protect 
that level from being injured by any aceidental crush of the strata. 

We shall now explain the di&rent systems of woricing, one of the simplest of which 
is shown iD^jf 1S76 . where A represents the engmc-pit, n tlie byc-pit, c n the dip-head 
levels, always earned in advance of the rounis, 
and E the rise or crop gallery, also carried in ad- 
vance These galleries not only open out the 
work for the miuers in the coal-bed, but, being 
in advance, afford sufficient time for any requisite 
operation, should the mines be obstructed diy 
dikes or hitcbea In the example before us, the 
rooms or boards are worked ftwi the dip to the 
crop , the leading rooma,'oT those most in ad- 
vance, are on each sioe of the crop gallery n , all 
the other rooms follow m snccesEioo, as shown 
in the figuie , consequently, as the rooms ad- 
vance to the crop, additional rooms are begun 
at the dip-hrad level, towards c and » Should 
the coal aork better in a level-courso direction, then the level rooms are next the dip- 
head level, and the other rooms follow in soccessioa Hence the rooms are earned to 
the crop or rise in tb« one case, till the coal is cropped out or is no longer workable , 
and in the other t>ie> are extended as far as the extremity of the dip-head level, which 
IS finalh cut off, either by a dike or slip, or by the boundary of the coal-field. 

Fig 1277 i< presents a part of a coUiefy laid out in four panels, according to the 
improved met'iod of the north of England To render it as distinct as possible, the hue 
of the boat ds is ar right an gh s with foe dip head level, or level course of foe cosil A la 
theengine-shafr, dii ided into three compartments, an cngine-pit and two coal-pits, like 
fig 1260 One of the coal pits ii» the down-cast, by whufo the atmosphenc air is drawn 
down tc^entilate foe works , the other coal-pit is the up-cast shaft, at whose bottom 
the furnace for rarefying foe air is placed n c, is the dip-heod level , A E, the rise or 
crop gallery, x, x, the panel walls , v, a, are two panels completed as to the first 
work , D 18 a pnnel, with foe ronirs a, a, n, in regnlar progress to foe nse , h, is a 




pnad folly worked out, whence nearly all the coal has been extracted the loss 
an ounting m geueral to no more than a tenth instead of a third, or even a half by the 
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dd By this plu of Buddie^ dso, the pitlm of a panel mtj be worked 

out at OT tkoe moat uitable for the ceounny it the tsimog operation 
la Mr. Bnddfe’eayatem the piUaxa are very lazge.and the rooae or boarda narrow i 
the piiiafs being a geneial 19 yaide brand, and 94 yarda iong, die boards 4 yard* 
Wide, and the walla or thirluneot throng the ptilara fnaa one boerd to another, onljr 
fi fbetwide, for theporpoae of vaitilatum. In the figure, the rooiha are icpreseiitedaa 
pteeeeding ftom the dip to the crop, and the panel walla aot as bamera thrown round 
the area cd the pand, to preveot the wogbt of the anpenncumbeat atrata flom over* 
niBitiag tiw a^owiag paaela. Again, wbra the ptiiarttX a panel aiw to be worked, one 
range of pdlara, 8Bati(ins), la first attacked , and as the workmen eat awa; thefhrtbeet 
pillua, eoinmns of prop-wood are ereoted betwixt the pavement and the roof, within a 
ftw f^of each other (aa shown bythe doits), till an area of above 100 square yards la 
cleared of piUars, preseattng a body of strata perh^ie ISO fathoma tbirk, auspended 
clear and without soppor^ except at the line of Ihe surrounding piilan. This opmtion 
IS turned working the goaf The only use of the prop-wood u to prevent the stratani, 
which fivms the ceibng over the worknien a lieads, from failing down and killing.tlietii 
hj Its a^intery fVagnienUi Experience has proved, chat befiirc proceeding to take away 
another set of pillars, it is necessary to allow the last-made goaff to foil The workmen 
tfcea begin to draw oat the props, which »a most hasardoosemployineDt They begin 
at the more remote invps, end knock them down one after anoUier, retreating quickly 
under the protectioa of the remaining props Meanwhile the roof-stratum begins to 
break by the sides of the piUaiSi, and down in iiumcusc pieces , while the workmen 
still perseiere, boldly drawing and retreating till every prop is removed Nav, should 
any praps be so firmly fixed by the top pressure, that they will notgi-ie way to the blows 
of hravy mauls, they are cut through with axes , the workmen making a point of honour 
to leave not a single prop in the goaf If any props are left in the goaf it causes an 
irregalar sobeidence of the strata, and throws more pressnre on the adjacent pillars 
The miners next proceed to cat away the pillars nearest to the sides of the gmd; set- 
ting prop-wood, toen drawiqg it, and retiring as before, until eveiy panel is removed, 
excepting small portions of pillars which require to be left under dangeroas stones to 
protect the retreat of the workmen. While this operation is going torward, and the 
goaf extending, the sapenociimbent strata being exposed without tuppon over a large 
area, break progressively higher up , and when strong beds of saodatoue are thus 
giving way, the noise of the rending rocks is very peculiar and terrific , at one time 
loud and anarp, at another hollow and deep. 

As die pillan of the panida are taken away, the panel walls are also worked pro- 
gressively backwards to the pit bottom, so dmt only a very small proportion of dial 
IB eventomlly lost 

The fourth system of working coal, is called the hag wag, the long-wall, or the 
Shn^hire and Uerhyshire method. 

The object of Uiis system, is to begin at the pit-hottom, and to cut away at once 
ewiy meh of cool progressively forws^ and to ^low the whole sapermenm^m strata 
to crash down behmd and over the heads of the workmen *1 his plan is porskhd 
chiefly with coals that are dun, from 4 to 5 feet being reckoned the most fovourable* 
thickness for proceeding with etmafort, amidst ordinary circnmstancea, as to roof, 
pavement, tea When a pit u opened on a coal to be treated by this method, 
the positMQ of Che coals above the lowest seam sunk to, must first be considered; 
if die coal beds be oonaguons, it will be proper to work the upper one first, and 
the rest m sneceasion downwards^ bat if they are 8 fathoms or more apart, with 
strata of strong texture betwixt them, the working 
of the lower coals in the first place will do no injary 
to that of the upper eoal^ except breaking them 
perhaps, a little In many instances, indeed, by 
this operation on a lower coal, upper coals are 
rendei^ more easily worked. 

When the operation is commenced by working on 
the long wall plan, the dip-head levels at« dnven in 
the nsnal manner, and very large bottom pillan are 
formed, as represented in^ 1278 Along the r se 
Bide of the dip-head level, chains of wall, or long 
pillan, are also made, from 8to 10 yards and upwards 
m breadth, and only mined thrauA oecastoaaltyyfor 
the sake of ventilation, or offormuig new roada. In 
other cases no piUan are left ap<ni the rise side of the 
level, btf, instead of them, buildings cf atone ate reared, 4 foet broad at the base, and 
9 or 10 wet from the deep Side of the leveL Though die roads are made 0 feet widqiat 
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flnt, thn are rednoed to balf that width after the ftill pre wn re of the atrata la apoa 
them. wbeaeTer these poiata are MGared* tbe opetaUon cottiDg away the whide 
body of tile coal beguuu The place where tbe coal » remored, is the gM or 

waste , and gobbin* or gobb-stofl^ la stones or rubbish takeo away ftom the coal, 
parcment* or roof, to fill op that excavation aa much as poesiblet m or^r to prevent 
the cTBsh of anperineumbent strata from causing heavy falls, or following the work- 
men too fhat ID their descent Coals mined in this manner work most easily accord- 
ing to the way m which the widest backs and cutters are, and therefoir* in tbe 
Shropshire mode, the walls stand sometimes in one direction, and sometinieB in an- 
other } the mine always turning out the best coals when tbe open Wltn and cotters 
bee tbe workmen. As roads most be maintained throogh the gob or goaf to tbe 
working fime, pillars of stone, called packs, are formed along each side of the road of 
several bet in width , and the strata over bead along this road, is blasted down of 
sufficient height, so that when the Euperincunibeiit strata have sunk, there may be 
ample height to convey the coals with pomes. Jn nuiDy cases these roads are 6 to 7 
feet bigb, and eeldcnn leas than 4 feet. In some coal fieids stoue cannot be got in the 
mine to build the road piUare or packs, but a substitute la found m cord wo^ which 
18 formed into a piUar on each side of the road by building it up, and making it as 
solid as possible with small coal and other small refuse. The pressure of the strata 
toon makes this a very compact pillar Ihis method is common is Cbe Leicestershire 
coal field. * 

There arc two pnocipal modifications of the long wall plan Tbe first, or the 
original system, was to open out tbe wall round the pit bottom , and, as the wall bee 
extended, to set off mam roads and branches, very like the branches of a tree These 
roads were eo distributed, that between the ends of any two branches there should be 
a distance of 30 or 40 yarda, as might be most convenient (see yip 1278 ) Each space 
of coal betwixt the roada is called a wall , and one half of tiie coals produced from 
each wall is carried to the one road, and the other half to tbe other Toed This is a 
gn.at convenience when tbe roof » bad , and hence a distance of only 20 yards 
betwixt the roads iS m many instances preferred In fig 127B, a represents the 
shaft, B B, the wall-face, o, the dip-head level, 6, the roads, ftom 20 to 40 yards 
asunder , c, tbe g(Ab or waste, with buildings along the sides of the roads , and ti, tbe 
pillars. 

The other plan is represented m fig 1279, where a shows the pit, with tbe 
bottom epillars , 6, the dip-head levels, c, the ofi-break from the level, where no 
pillars arc left , d, tbe off-break, where pillars re- 
main to seenre the level All roads are protected 
m the sides by stone buildings, if they can be bad, 
laid off 9 ftet wide After the cniah scttlee, the 
roads ffenerallT remain permanently good, and can, 
m cases, be travelled through ns easilv SO years 
allCT they have hten made aa at the first Should 
stones not be forthcoming, coals mast be substituted, 
which are built about 20 inches in the base In this method, tbe roads are likewise 
from 20 to 40 yards apart, but lustiad of raraifyisg, tbe; are arranged panllel to each 
other The miners secure the waste by gobbing , and three rows rf props are carried 
forwards next the wall faces a, with pillars of stone or of coal reared betwixt them 
This mode has a more regular appearance than the other, though it is not so gene- 
rally practiaed in Shropshire as in Derbyshire 

In the post and stall system, each man has his own room, and performs all the 
labour of It , but in that of Shropshire, there is a division of labour among the work- 
men. who are gmierally divided into three companies. The first set curves, boles, or 
pools the coal along the whole line of walls, laying in or pooling at least 8 feet, and 
freqneutly 46 inches, or 6 quarters, as it » call^ These men are named kolera As 
the crush is constantly following them, and impending over their heads, causing fre- 
quent fialls of coal, they plant props of wood for their protection at regular distances 
m an obhqne direction between the pavement and wall face, called spraggmg Indeed, 
as a Amber precaution, staples of o^ about 1 0 inches square, are left at every 6 or 8 
yards, till tiie line of bobng or curving is completed T. he walls are then marked off 
mto spaoea of from 6 to 8 yards in length , and at each space a shearing or veiticaL 
cut gs made, as deep as the holing , and when tb» is done, tbe holer’s work is finished 
T^ set who succeed tiie holers, are called gettera These commence their operations 
at the centre of the wall divisioDS^ and drive out the gibbs, or sprsga, and stajfies, 
Thej next set wedges along the roof, and brmg down progressively each divimoii of 
ooK} or, Of tbe roof he hartbonnd, the coal Is blown down with gunpowder. When 
the roof has n good partuig, the co^ wiU frequently foil down tbe momeat the gibbo 
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•n itnid t irbwh ntikes wiak y«tj eaxy Tbe getters are relieved m Aeir torn 
Ijy the third set. named bntty'iuett, wbo break dwwn the coala into pieces of a proper 
BiM for sradug op the ahaf^ and take charge of taming ont the coal from the watt 
fhoe to the ends of the roada Tb» being done, they haild np the etone pillars, fill up 
the goh set the trees, or props, clear the wall fiioes of all ohstraotions, set the gibbs 
and make every thing clear and c^cn for the holers to reamne their work. If (he roods 
are to he heightened by taking down the roof, or remoTlng the lavemeot, these hotty- 
nien do this work also, budding forwards the sides of the roads, and securing them 
with the requisite props. When a coal has a foUowmg or roof stone, which regularly 
separates with the coal, this ihcilitates the labour, and saies touch of the coal, and 
should a soft bed of fire-clay occur a foot or two beneath the coal se im, the holing 
js made in it, instead of into the coat, and the stone betwixt (he holing and (hr coal 
benched down, whicdi serves for pillars and gobbing In this way all (he vendible 
coal becomes available. 

Another form of the Shropshire system is, foreaeh imner to have from fi to 12 feet 
of coal More him, with a leadiog-hand man , and for the several workmen to follow 
in succeseion, like the steps of a stair When the coal has open backs and cutters, 
this work goes on very regularly, as represented iti 1280, where the leading miner 
IB at a next to the ontcrop, and fi b, &c ate the wall 
^ Ihecs of each workman , a being the sbnfl, and n the 
dip-bead leveL In this rose the roads are earned either 
progressively through the gob, or the gob is entinly 
shut np , and the whole of the coals are brought down 
(he watl-ftccs, either to the dip-head level or the road 
e, c This method may be raned by making the 
walls broad enough to bold two, three, or fonr men, 
when each set of miners performs the whole work 
of holing, getting, breaking down, and carrying off 
the coals 

B ft IB estimated that from one-cigbth to one-twelfth 
part only of the 4 m»U remains undergmond 1^ the long wall plan , nay, m fiivourable 
emnimBtanoes, dmost every inch of coal may he taken out, as its principle is to leave 
no s(did pillars nor any coal below, except wbnt may be mdispensabte tor securing 
the gob. Indeed this system might be applied to coal seams of almost any ordinary 
thicknesa, providing staff to fill up the gobb conld be convemently proeured.*< 

When c^s do not exceed JO feet lo thickness, and have good roofo, they are some- 
times Worked as One bed of coal , but if the coClI be tender or foee, it is woiked as (wo 
bedL One-half of such thick coal however, is m general lost in pillars , and it is 
very seldom that less than oue-third can be left When the coal is free and ready to 
cnimblc bv the incumbent pressure, as well as hy the action of the air, thi* upper 
portion of the coal is first worked, then a scaffolding of coal is left, 2 or 3 fe^thuk, 
according to the compactaess of the coal , and the lover part of the ooal is Anr 
1281 worked, as shown in^ 1261 Aa soon as the workings ure coin^ 

* ^ pleted to the proposed extent, the coal scaffoldings are worked 

a W Ey away, and as much of the pillars as can be rrinov^ with safety 
IdHBttiISfiHft As pmpwood is of no use in coal seams of such a heit>ht, and as 
MBI foils from the roof would frequently prove fotal to the miners; it 
is customary with tender rooft to leave a ceiling of coal foom 2 to 
3 fi-it thick This makes an excellent roof and should it break, gives vraming 
beforehand, by a pecnluir crackling noise, very 
diSerent from, that of roof-stone crushing down 
One of the thickest coals m Great Britain, 
worked as one bed from roof to pavement, is the 
very remarkable seam near the town of I>udley, 
known by the Dame of (he teo-y ard eoal, about 7 
miles long and 4 broad. No similar coal has been 
found in the island , and the mode of working it is 
quite peeuliar, being a species of panel work, tdtally 
different from the modem Newcastle system. A 
compartment, or panel, formed in wis-kiag tho 
coal, IB called a side of work , and as the w^ole 
operation is exhibited m one iff these compart- 
ments, It will be proper to describe the mode of 
taking the coal ftvm cmeof them, before desenbmg 
the whole extent of the workings tff a mine. » 

Let Jig 1283 represent a side of work , a, the 
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ribi walli of coal left itandtag round, ronatitating the aide of work , s. the piUar^ 
9 jartfar •(!<»»« , c, tbe atatis, 1 1 raids vtae , d, tiie cron openings, or through miu, 
also 11 ^ards wide, a, the bolt-hole, cut thiougfa the nb from the mam rtwd, by 


M hieh holt-hole the aide of work is opened, np, and all the coals remoif ed Two, thret , 
or even lour bolt-holes o^n into a side of work, torording to iti. extent, they are about 
S fret wide aod 9 feet high 'i he working is m a gnat measure regulated by the 
natural ftssunes and joints of the coal seam , and though it is 30 feet thick, the lower 
bind,of 8 feet S inches, is workid the miners ebnosing to eoniioe themseives 
within this narrou opening, in older to gim tbe greater advantage afterwards, m 
working the aupcijacent ct^ Wiienever tbe bult bole is cut through the work is 
opened up by driving a ^alleiy forward 4 feet widt, as abown by the dotted lints 
At the sides of this gallery next the boh hole, each miiitr breaka off id saecesBion a 
breast of coal, two yards broad, as at^ f, by means of which the sides of the rib wal s 
A, are foi med, and the area of the pillars Ed this wa; each collier follows anothLr, 
as in one of the sjatems of tht Shropshire plan 'When the side of work is l-nd 
open along the rib walls cud the faces and sides of the pillars have been formed, the 
upper coals are tiien begun to bo worked, next the rib will 1 his is done bv shearing 
up to a bed next the bolt hole and on each side wfaerehv the head coak are brought 
ngiilaily down in large cubical masses, of such thickness as sui s with the free 
partings or subordinate dn isions of tbe co and bands Pi ops of wood, or even stone 
pillaiB, are placed at convenient distances for the seennty of tbe miners 

In woiking the tin ^ard coal, a ven laige proportAn nf it is left underground 
not merel} Tn pillars and nb walls hut m the state of small coal produced in 
breaking out the coel Henci from foui tenths to a half ot tl i total cuiiount is lost 
for ever 

The thiik or ten vaid coil has howevei, been wotked on the long wall method by 
Mr Gibbons, near Dudley, with great advautige m the jiild He works 12 to 14 
feet of the tipper part of the seam £rbt , and after allowing the strata to become 
somiwhat consnlidated the lowei part is worked, leaving 2 to 3 feet ot coal for a 
roof, some portion of whioh is puked out of the gob About 12 per cent of the coaI 
18 left b} this nnthod 

Eitjr coab which are iie*iTlY pcTpenditiil ir, are woikct n i peculm manner , foi 
the Cl iher stands upon the '■oal, h*iring tl e roof on tbe one bai d i id the flooi on the 
other, like two veiticalwalK Tbe cu^ne pit is sunk in tin. 
most iwwerful sti atuni In s nne instances the same strat im is 
so vertical as to be sunk through for the whole depth of the 
shaft 

Whenever the shaft descend d to the required depth, gal 
Icnes are driven across thi etiata iiom its bottom, till coals '•■,1 
a e intirsicted, as i*. ahown'm fig 1283, when we see the idgt jS 
coals sa < 2 , a , A the engini pit , b, 6, the trausvirac galliciea ^ 
from tdo bottom of the shaft, auuc, c, upp r transverse galleiies for tbe greater 
yiAimeiicy of working the eml Thepruiiipal edge cowl woiks in Great Britain 
ne in the neighbourhm d of bdinbur^h 

The modes of earning cods from tin point where they are excavated to the pit 
bottom, are nearly as diviisifiid as the systems of w 01 king 

One method employs hutches, or baskits having slips or cradle feet shod with non, 
containing from 2 to 3 bundled weight of coala These boskets are drareed along 
till door by ropes or leather harness afticbed to tbeshonldirs of the workmen, who are 
either die colliirs or persons hind on pm pose Ihis method is used m several small 
collienes , bnt it is extnmely iniudioiuus exeicismg the muscular action of a man in tbe 
most UDlim&table manner Instead of men, boises are somitimes yoked to thise 
basket-hiirdie'S, which arc then made to contain from 4 toehnnditd weight of coals, 
but from the magnitude of the fr cuon thu plan cannot be commended. Thu mithod 
IB now almost entirely extinct 

A n improvement on this sy stiin, w here men draw the cools, is to place the basket nr 
cortc on a snudl foar wheeled cai riaei, cadid a tram, or to attach wheels to the coi ve 
vtself Thus much more work u puformed, provided the floor be hard hut not on a 
soft pavement, unless some kind of wooden railwav be laid 

1 he transport of coals from thi wall-face to the bottom the shaft, was greatly 
fiKilitated by tbe rntrodiKtioa of cast trim railways, m place of wooden roads, first 
brtmgbt into practice by Mr John Can of Sheffield The rails are called tram-rails, 
or piata -T wil# . consisting of a plate fW>m 8 to 4 inches brood with an edm at right angles 
CO It about two inches and a half bi(,h Each rad is from 3 to 4 feetlong, and isfixid 
either to cross hearera of uoa, called sleep^si, or more nsualiy to wooden bearers In 
some collieries, the miners, afu.r working out thi coals, drag them along these raiU lys 


1283 




MINING K>R GOALi 


168 

to die pit bottom } bot w oAoiBi two pmpoPB cpJled tranunen ire employed to ttotwport 
tbe eoalB, tke one of whom, m fr<»t of the oorre, drawi with haniew , and the other, 
jmIUj the patter, puriie* behind. The instant each corre arrives, from the wall-xa^ at 
a eential epoi m the stem of dm railways, it is lifted from the tram by a crane placed 
there, and placed «i a carnage called a itdl^, which gfenerally h<dda two oor^ 
micnever ttree or four ndleya are loaded, they are hooked together, and tbe rolley 
driver, with his horae, takes them tothe bottomof theengiae-shnfL The rolley hones 
have a peeoltar kind of shafts, commonly made of mm, named hbera, the porpoee of 
which IS to prevent the oami^ from afrerraniiiDg them One of these shafts is 
repicsoited in 12ft4. The hole shown at a, passes over jtn iron peg or stud m 
front of the rolley, so that the lumse may be qniehly attaidied or disen- 
gaged. By these arrangements the work is earned on with sarpnaing 
regnlan^ and despatch Where the roads are well oonstrncted, a horse 
w J1 convey a load itf 7 to B tons on the level 

We shau now describe briefly tbe modes of working coal dip of or 
on the deep of the engine-pit bottom Headings are driven either <m the mil dip 
of the mine, or any conveoieiit angle to it, the requisite distance The water is 
pumped np these dip headings by the pumping engine on the anrfiaee A pump 
rod or spear pasees down the side of the shaft, and » attached to a quadrant at tbe 
bottcmi ^ the shaft, whidi qiaadmnt tranafierB tl^ perpendicular motion of the spears 
in die shaft to ftie spears or pump rods m the dip headings The quadrant is eon- 
Btmeted so that the stroke m the pomp m the dip headings can be lengthened or 
diortened as required 

la level free coals, these pumps may be worked by a water wheel stationed near 
the bottom of the pit, impelled by water failing down die ahadt, to be discharged by 
the level to the day (day level> 

When the above arrangements are apjdied for pumping the ooaJs are drawn from 
the deep eidier by horses or an engine placed on the surfkce 

Where operations are veiy extennve, some minmg engineers place the engine nn- 
derground for working the dip coal , and it both pumps the water and draws the coal 
to the bottom of the ^aft. 

High pressure engmes are employed for this purpose, vorktog at a pressure of 
from 80 to 50 lbs. per square inch These machines are quite un^r commatid, and, 
producing much power in little apace, they are the most applicable for undciground 
work An excavation is made for them in the strata and isolated from ftie coal, and 
the air need for the furnsure under the boiler, u the returned air of the minesrentila- 
tion if die mine is free from explosive gas. K the mine yields explosive gas, the boiler 
fiirnaee is supplied with fresh air In the dip road a double tram-road » laid , so ^at 
while a number of loaded corves are ascending, an equal namber of empty ones are 
going down Although this improved method has been introduced only a few years 
back, dip workmgs have been aliesdy executed more than an English mile to the dip of 
the engioe-pit bottom in tbe Newcastle coal fie Ida It may hence be inferred, ftmt this 
mode of -woAing M susceptible of most extensive applieatiott , and in place of siniKuir 
juts of excesaive depth upon the dip of the coal, at an almost ruinous expense, mueflh 
of the dip coal will m fitture be worked by means of the pits sunk on the rise. In 
the Newc^e district, coals are now working in an engine-pit 1 15 fethoms deep, and 
dip of the cnmne-pit bottom, above 1600 yards, and fully 80 fethoms of perpendiculur 
depth more than the bottom of the pit 

The deep pit m Dukinfleld » S,004 feet below the surface to the point where it 
intersects the Black Biliiie coal seam, which is 4 feet 6 incbes thick and of the best 
quali^ for domestic and manofacturuig purposes— and a further depth of 500 feet 
has bran attained by means uf an engine plane in the bed of coal, which dips at an 
angle of 27°, so that a great portion of the coal is now worked there at the depth of 
2,504 feet below the sorfeoe 

The ahafta at Pendleton are 1 ,635 feet deep, and m like manner a further depth hna 
been readied of about 500 fee^ amounung m die aggr^ate to 3,135 feet, at which 
point a large quanhw^ of coal Is daily worked. 

The Rose Bridge Pits near Wigan intersect the cannel at 1,773 feet below thq 
antfece— which vanes in tbickneas fiotu 2 feet 8 inches to 3 feet, and le ef exodlent 
quality 

At the moat extensive coUtenea in the nordi of England, engme-power u not only 
applied for the transit of coals ft«m the dip, bnt along tbe wud" 1^61 roads of ^e 
mine, by means of endless wire ropes. The economy of steam power has supersea^ 
Imraes at nuoy coUienef Steam power «aa onlj be arolied with advanta^ where 
large qnanutiea of coal have to be removed. 

H an engine-pit be sunk to a given coal at a certain dqith, all the other coala 
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eoal-fleldf both abore and belaar the ooal sank to, can be drained and worked to die 
nune depth, bj driTing a level crosa^sut mine, both to the dip and nse, till all (he 
coals are mteraected, aa repweented fig 1285, where a m the engiae-pit bottom reaching 
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to the coal a , and b, e,d,e,/‘f coela lyingabove the coal a , the coale which lie below 
it, 0 , A, t , A 18 the thiehead of the croas cat mine, intenwtmg all the lower coaU , 
and I, the other forehead ot the mine, interaectiiig all the upper coala 
Coax, Gottiko bt MAcnniBBr — ^Tn nearly every division of human labour, arme 
mechanical power has been lotrodnced for the purpose of relieving the labonrer Anm 
the constant strain made upon his masoular system 1 he coaUhewer has not, how- 
ever, been in any way assietcd with the primitite pick and the ancient wedge, he has 
been compelled, often under the most trv ing oireumstancea, to “ get " the This 

state of things may he accounted for by the circumstance Aat mming work u performed 
in die deep and dark bowels of the earth, where there laiittle to attract, and much to 
repel such mmds as usually gire birth to applumcee c^physical force The sulgect has 
not been, however, entirely neglected So long since as 1 789, a patent appears to have 
been granted for improved machinery to be u«ed in getting coa^, and since that time many 
plans ha%e been proposed, and some of them patented, though none have been snccess- 
tully applied The first machine which lias been found capable of taking its place in 
the re,£ular business of coal cutting is one bel'nigiugto the West krdslet ooal emnpanv, 
Messrs Firth, Donisthorpe and Bower lbs machine has been in regular work dining 
the last two years and it appe<us to he admirably adapted to thi purpose f<w wbiLh 
it IB contni^ The machiDe is earned on a cast metal frame of great firmnesa, the 
sizt and weight varying to suit the conditio’i and thickness ol ttie bed of coal to be 
opeiated upon An en,pae is mounted within this framework it is actuated by 
compressed air, and so arranged as to give the blow of the pick or cutter either by 
the pvU or the pu«A of the piston Almost any form of engine is applicable^ bat that 
which I'^employed with advantage in practice at Ardslev colliery is the o^’ating 
cylinder principle, whereby is obtained compactness of form and diminished friction 
in the working parts The whole is earned upon n heels with flanges, sometimes 
single and sometimes double, as may be required by the nature of the work It is 
propelled backwards and forwards by a wheel and screw, or a radiet and pawl, which 
IS flxcd*on one side, on the other side is the valie-lcier to regulate the admission 
and emtsion of the air, and ttie stroke of the piston when the mLihine is at work, 
tbp^aan m charge of it moves the racket lever, which is connected with the geanng 
m the undercarriage, and this pushes ap the oamage on the tram, a distance eqnal to 
the cut of the pitvioos blow , and so moves on to the end of the “ bank ’ or woikiug 
face of the coil In seams of three feet or upwards in thickness, the mau may siton 
' a movable scat fixed at the «rd of the machine, but in thin seams this cannot be done, 
and he has to kneel on a truck running on low pulleys or i oilers which traiel in the 
rear of the cuttmg-machinc 

The cut or groove of the coal made by hand labour is a triangular opening, varying 
in size according to the hardness and nature of the coal, but averaging from nine to 
twelve inches , m firm coal the machine makes a cut which u net usually more than 
twq vnd a half inches opening, and the underc at is taken three feet into the coal ^ he 
Ardsley Coal Compauy state that the coal is obtained m a better condition by machine 
than by hand enttang, ao much so that ab >nt la a ton more can be obtained for the 
ooal, on the yield of the seam 

A mattw of more importance than this w urged by the propnetors, namely, the 
dvninisbed risk to the persons and lives of the employ^ 

Na-nerotts lives ore lost by falls of coal It will be well undeistood that, if the 
miner has made an opening in the lower part of the cool, which shall be twedve inches 
wide on thefkee and the superincumbent mass of coal should by its weight foil, much 
care^ill he required on the part of the workman to keep himself barmlesa. Often, 
when working in a constrained position, the coal hewer, onaUe to relieve himself from 
the foUmg mtases, u embed to death By the meahma work, there u luttifo lees 
liability to this kind of accident The groove, being narrow, can be apngged with 
Olid systcm, and a slip m the coal ^y closes up the groove In ordinary cases 
the ooal ii not pushed out, but if it does come forward, there u little danger to the 
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■wotboao, becwMe Ji« re»i»ly get out of the way, and if it catches the macbjoe 

bat little ijy»i7 ^o®®- , , , . , , v i. v vx 

The leo^ of the coal-cntting madune Trhioh we haye dencnbed, has been tboagot 
bj some to be a disadvantaga Diffleultiea ore said to have ariBeo, when it was 
ivqctcred to be taken round the short elbows and the abrupt enrvea, which often oocar 
IQ a oolltery To obviate this, Idessra Ridlej and Jones have oonstracted a new 
machine, which » about half the length of the idaohme In use by the Ardsley com- 
pany Thu dimmation in the length u effected by an ingesioos arrangemeot; the 
eonneetiog rod to which the pick is attached acting as a sabautute for the piston, lu 
this way required length of stroke u obtained as it were, within the cylinder 


This machine is very small and compact, being two feet two inches high, and three 
feet long, the pick being two fleet six inches in length Asia the former case a man 
and a boy attend the marine in its progress along die ordinary tramway of tho 
colliery Either of these machines is guaranteed to be capable of underentting a seam 
of coal to the depth of three ftet, and to the lesgth of ISO yards, along the face of tho 
coal, III the space of eight hours These msebioes can be worked either by eompressod 
air or by steam At &o Ardsley pit, air has been employed, and the experience of 
two yean oonfirras its advantage over any other motive power, for this purpose 
The air is pressed into a receiver on the surface by an ordinary steam-engine, to a 
pressure of ilrom forty-dvo tafifty lbs to the inch It is led down the shatt eighty 
fathoms de^, in fonr-and-a- naif Inch metal pipes, and bcuce lu pipes of dimi Dished 
diameter in the several directions of the workings, and finally into the " banks ” or 
working faces by indw-nibber tubing of one and a-qnarter inch diameter 
The use of air ondeiground has many advantages- It is free from any kind of 
danger, and exceedingly manageable, there is nothing of an inconvenient or annoying 
character to be guarded against It is clean, dry, pure and cool 

Beyond all this, when the air has performed ita mechanical work, it may be made 
aiaifable for sanatory pnrpoaee. When discharged tVoni the cylinder of the tonl- 
ciitting oiaohinc under a pressure of three atmospheres, which ut 100 strokes per 
mmute, when expanded to its natural volnme, gives about 300 cubic feet of air, this 
supply can be sent into each working frice This air, in expand ng, takes heat from 
all surrounding bodies, Uius lowcnng the temperature of the mine, and it at the same 
tinii. iiicFeases the current, and dilutes the noxious agents a Inch are found as the 
products of respiration aid of combustion or such aa are evolved from the coal itsulf 
Ihe ad\antageB of these machmes are most satisfictonly proved, and rnSny coat 
proprietors Imve made arrangements for their lutroduction to their several works 
How will the invention be received by the mining population ? is a questiou which 
many ask. Since the machine is to relieve the min^r from his heaviest 1 ihonr — to 
do indeed the drudgery of the pit— and thus tend to alleviate his condition reiierving 
his strength for less lajunous trials, he cannot but feel that the aid afforded! hiui is 
great, and we hope that he will receive it with all thankfulness ^ 

Atameeung of the Mechanical Engineers on the 3rd of Ifovember, 1865,^11^ 
Thomas lievioK,of the Blaina Ironworks, describi.d another coal cutting machine, the 
invention of Mr J G Joms, of those works 

la this machine the axis of the pick is carried m a revolving headstock wlicreliy 
the pick can be worked in any plane, either vertical, honsonlal, or at any inilination , 
thus enabling the pick to cut the coal vertically in driving headings, and honznntully 
in holing, or m any incl ned direction for working the dip or the rise when the seam 
of coat does not lie horisontally The air cylinder for working the pick is plated 
horizontally, and the piston rod is attached to an arm on the axis carrying the pick , 
when the axis is rotated by means of the revolving headstoek, ttie piston jlso tnins m 
the cylinder with it, thus working the pick alike m every position to which the ax s 
may be set The slide valve for admitting the compressed air into the cylinder is 
moved in ime directjon by a tappet struck the piston , and in the other direction 
by a spring having a catch, which is liberated for each stroke of fiie pick by a treadle 
under tbe foot of the boy working the machine, who kneels on a small plaifonu at the 
tail cf the machine. The whole machine is mounted upon wheels runn mg on the ruki 
laid in the mine, and u advanced as the outtug progresses a handwheel gdunng 
into the carrying wheels, and by a second handwheel the axis of tbe pick is turned 
mto the required pomtioo for wiping The compressed air for wwkiog Ae Biaehins 
IS supplied ikom above ground by a steam engine at the top of the pit, havmgi the 
steam cylinder and the air compreesing cylinder placed end to end on the same piston 
rud, without crank or flywheel, the valve of the steam cjliader being woiked by 
tappets. Tbe air-oonipresnug cylindm* is laimersed m water, to carry off the heat 
developed m oomurcMing tbe air The exhaust air escaping fomn the coal cutting 
moehine after each stroke irfthe pick, being ftesh from the surface and cooled by tiie 
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expansion, aids in the ventdatioa of the pit, hj aappl^mg a qnaati^of pare and i old 
air at the place of working 

One of these maolnnes has been vorkiog at the High Bo}d Collier}, near Bamslej^, 
and another has been put to -work at the Oaks Colbtrj, in the same neighbourhood 
1 he former, working under dlsadTantagioas circumstances and in the hardest coal m 
the di^tiict, holes from 90 to loo >aids ptr da\ of ten hours, to a depth of ftom 8 'oaj 
feet, inclodiog- stoppagis , it thus accomplishes full} twenty times the work tha^ a 
collier can do b} hand in the same time The machine at tlie Oaks Colliery holes at 
the late of 14 to 15 yards per hour, to a dep h of 84 feet Phe prc&snre of the air 
in both machines is about 85 lbs per square inch The width of the grooie cat out 
by the pick is only about two inches, ana this is aLl the coal that is wasttd in slack 
by the machioe , whercoi a colliir requires to make a hole 10 inches wide or more at 
the face thewhole i^uhich is convert^ into slack * The advantages of cutting coal,*' 
s lys Mr Letick, confirming the vitws of others, “ hy the machine are, therefore, that a 
I II ge percentage of small coal is saved in the process of cutting, with a corresponding 
111 Cl cast, m the pi portion of large coal that is got and the cost of getting » diminished, 
aI*<o, the senlilation is improved and the temperature reduced at the working places, 
and on diis a^'cnunt headings may be driven and yentilated with facility by the 
machine enibliug ullienes to be opened and won to their outMde boundaries in a 
much shorter time Moreover, the colliers are saved bv the machine from the most 
penloas i ortioo of thur occupation, that of holing or undercutting the seam of coal, 
in winch they are exposed to the risk of the large lump of coal brewing down witho it 
w irning The application of machinery to cutting coal gives another advantage of 
special importance en ibling the working to be earned into the deeper seams of coal, 
which lie at BO high a (emperatnre as to present serious difficulty in the way of per 
foimiDg the severe libonr of cutting the coal by hand woik 

Meisrs Oarrett, Marshall and Co of Leeds have man ufattured another coal cutting 
machine, which has been tor some tunc m oiiemtion at the collieiy of Messrs I ocke 
and Mainngton. at Kippax Jhis machine differs from those already desctibed, 
hi mg actuated bv w atei pressure produced bv *10 engine placed at the bottom of the 
v'lait The water is convcitd la malleable iron pif es U> the m^chme, a distarce of 
at out GOO vaids the pressure employed v^irving from loO to 00 lbs per squareinch 
'Ihe cylinder is 4^ inches in oiametei and 18 inches stroke, making 25 strokes per 
j)i liute and uvmg m that time 40 gallons of w ater The cutting bar is furnuilied with 
1 cattLis^thus effecting at one stioke a depth of 3 feK 3 inches As much as 39 
f eC m length on the fiiee of (he coal has beeu cut at the above depth in an hour 
The following description is given by the patentees — 

* 1 hi-, miclnne nndeicuts holes, or kirves four feet into the coal or mineral at once 
go ng over, at the rate of (hi teen vards per hour, and at any height from floor or 1 ails, 
being suitable for either *' dip ” or nae ’ workiugs, and is capable of working the 
thinnest aeams 

'(jin', apparatus 15 actuated by the pressure of w'lter, which can be obtained either 
fi4Aii the stand pipes in the pit or trom pumps attiched to any existing engine, or 
from an engine and pumps speciall} made for the purpose The quanii y of water 
ncccssaiy n. onlv what is bufitcieut to fill the cucuit of the pipes, using it over again 
when desirable 

^there engine and pum] s arc rcqiiied to make the water pressure their cost to 
supply two machines is undir 300f , excluvive two inch here wrought iron pipes, 
to stand oOOlb* pressure, at 3* 6d !« yaid These pipts aie screwed together m 
the ordinary manner, and adapt themselves readily to the uregulanties of the floor of 
the mine An india rubber pipe of one>and a half mch bore, suitable for the same 
pressure allows the machine to traverse 

Ordinary gas pipes, two-mchis bore serve for the exit water 
This self BCtmg coal cutting machine is simple in all its parts is not liable to git 
out of order, u easily managed by an ordiaary miner, and tnuuported ihim place to 
place on the ordinary rails abont the mine. 

*lhe mechanism employed consists of an hydraulic reciprocating engme adjustable 
to auyaheight and angle, having a self acting valve motimi Ihe lv I mder is lined 
with brass, and the piston made tight with ordinary hydiauhc leathers, easily re* 
newable The puton rod is of steel, w ithin which is attaihed the ctitter-har, also of 
steel^rrving the tools or euttera These can he vaiied m nuinber, to suit ^ depth 
to h^oled at one operatiOD 

The cutting tools are easily made are very strong and can be remoTedaud replaced 
in a few moments , they are readily ahai^ned on an ordinary mudatone The 
entter-har la ^0 lemovable when transporting the maelime ftom place to place, for 
which pnipoee the main cylinder is, for the time being, slewed longitudinal wjtli 
the rails 
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The maelime in opentKm fixea itMlf dead fhrt apoD the rails during the cutting 
etrolce, and leleases itself at the bade or letora ateohe, and tnreraes fonraids the 
requisite amount for the next eat without anjr nuumal labour Should the tools be 
prevented makmg ihe full strdte at one cot, tbc 7 will contuiDe to make more strokes 
at riie same place until the maximum depth is attained, when, “ only,“ the machme 
wiU traTerae itsrif forward the required amount fbr the next cut 
Thus at one opetauoo, a utuAnin straight depth la attained parallel with the raila, 
inducing an even fracture when the coala are brought down, and thereby a straight 
line fiff the new coal Ihce. 

There is no percnssiTe action, either against the roof or into the coal, hut simply a 
concentrated pressure, prodocing a steady reoiprocutiiig motion at twen^-fire strokes 
per mmute 

There is, conBeqaently, so dust, and little noise or wear and tear 
For the same reason, when cntting pyntea, the tools throw out no sparks, and the 
workmen can hear any niOTement in the coal or roof There is no limit to the pres- 
snre of water that may be nsed, nor the distance it may be forced without lo<8 of 
power, beyond that dne to its friction along the pipes The same water preunre lb 
also ^iplicahle to woik. pumps and rotative engmes for hauling, &c,, aod otlier re- 
qairements in the mme. 

In the woriung of tMial mines the safr^ of the workman is of great importance, 
which this invention goes ftr to accomplish Thus by this sclf'acting mat hiue the 
moat labonous and costly part of ^ work is done at a comparatively tiiding cost 
The of the coal is improved, the amoont of slack being considerably reduced 
thereby, a single seam will yirid more by 1,000 tons of coal per acre ^an when 
woriiea by hand labour m the uBual manner ” 

Beyond thia it is stated that the cost per ton on the coat obtained, including interests 
of capital and all labour, varies frenn 3|d to while hand labour cosu 8d per ton 
Tb« produce of slack la 8 per cent by the maelime, and all coal is sent up to the 
snrtace By band labour the average slack is 18 3 per cent besides 18 75 per cent 
left below, the latter portion of which is sJtogetber lost thus showing that inde- 
pendent of the saving of time and labour, much ie&a coal is destroyed and reduced to 
slack by the machine Without entering into details, to reduce this difference of 
prodoctios to money, the result » a saving of rather more than lO^d per ton upon the 
produce — Jitport iff the Proceedtagt iff we GttJogtcal and Polytechnic Sucie^ iff the 
Weat Ridzng qf YorMare, 1 864-5 

The above descnptions of these coal entung machines will, it is hoped, be sufficient 
to convey correct ideas of tb«r mode of con&nmctum, operation, and utility Wood- 
cats have been avoided for two or three reasona It is not thought that either foim 
of the machine described is that which will take its posmon pennanestl} as a labour 
saving machine u our cothenes. I^penence a/one can prove whether wa{|^ or air 
are the most economic modes of applying power, and it has yet to be du(,''rniined 
whether the piekitke motion of the one at the gouging znotioa of Ube other u th^jieet 
for cutting tM coal See Ftas Dane Jndicatob, h 

UIKliJM Bed oxide of lead. 

MINT At the Mint, gold, silver, and copper, aie converted into com of the 
realm, but as the processes are nearly Eimilar, it is only necesRarv to desenbe the 
coaning of gold, and to point out bnetiy the difference in thu mannfactuic of copper 
com, because silver undeigoes precisily the same opentiona as gold, the same 
machinery being used for dU three metals Copper is rolled from red-hot slabs of 
copper, about 12 inches long by 10 inches broad, and 1 inch thick, by five pinches, 
down to a slab between 8 and 4 feet long, by 14 laches broad, and 0 ^0 of an luch 
thick t the slab is then cut m half, digged for lOminutrs in beer grounds, and 
heated to redness , it i« then plunged into cold wafer as rapidly as possible, by which 
means the thick scale of red oxide of copper, which forms durmg the Tolling, is 
B^iaretcd, but as small particles of the scale still remain, the slabs are scratched by 
men with brushes made of brass wire until perfectly clean , it is then cut into ribbons 
or fillets of a convenient width, by a pair of arcular shears. Fy 1286 shows tliese 
shears, a and B being cogged wheris supported on shafts, which each termii^ite in 
plates of iron saf^xarting circular plates of hard steel, i. f llte inner snrfrce of f 
IS pressed against by the outer surface of n, which is provided with a screw, k, at the 
extreme end of its abaft for this porpoae, d u a cog^ wheel reversing the motum 
which wotrid otherwise be given to so as Co cause the sfaean to revolve la opposite 
directions, and, in fiict, the shears may be viewed aa endless sciasois driven by 
machinery The ci^per sla^ are nested on the plate b, and the width of the flUet to 
be cut IS determined by fixing the gauge q at any required point , this having been 
snanged, the slabs are steamed and poshed lightly against the point at which ef 
toadi, and by the motion of the plates are drawn wough and cat or sheared at the 
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time. Copper Slletg do not pus throtzgli the drag benob, u ia presently 
explained, for gold. The only ortoer diflEerence in the procesMS copper under, 
goes, u tiiat It in blnnohed by a bath of from 20 to an hours in «old diluted snlnhnnc 
acid 

In 1860 the coinage of copper was ducontiQued, and bionae took its place The 
difference betweffli the coining of bronze and of copper consiata in roUing the ingots 






of bronze cold instead of hot The ingots of bronze aie a thud of an inch thick, 
and are composed of 95 parts eoi>per,4 tin. and 1 of zme in each 100 paita Pence 
are coined 48, halfpence 60, and ^anbmgs 1 60 pieces to the pound droiidupoia 
KiWer u bought, thiough the brokers, b} the Master ot the Mint, eiAer in the 
form of foreign coin (a franc pieces are prefened) or ingots, and to the sil-rer so 
cilitained ib t^ed so mceh copper or pure! siiier, as shall bnog whole mass up to 
the standard eilTcr of the leulm, iiLich lonsists of 22i parts ot silver and IB parts of 
copper The metal so arranged i<, neighid out into chaiges of about 4000 ounceB for 
the wrought-mai melting pot, which ii, rcprc-Lutid in/^. 1287, as seen in the frunace 


I •'7 



B staaduig on the « bottom a, ’ which rests «d the Are bara, and is made paitmlly cop- 
ahaped and filled with powdered coke, that the bottom of the pot b may be perfeedy 
Bupported, while at the same tune it la protected fttnn the current of air which is 
milled to the fnmace Powdered coke, being a bad condoctor, prewenta the free 
of beat from the base of die pot to the ** bottom,'* and the conseqncmt pio> 
^ble fiiaioQ of the two through the agency of the oxide of iron, which fonna and 
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aoeaHkniatea whenever iron ie repeatedly heated i> w the hd of the pot, and c the 
maffio or fnnncl, againat the sides of which the metal rests doring the process of 
Aisios, to prerent jtk faliiny over into the bamiojr roke ’X he pot, xt bee f barged, is 
allowed to mnjia m the Aimace till the metal has fused, and the temperatare has 
iibsn to a point little shoit of that wliieli would so far soltcn the aronght iron pot as 
to cause it to lose its sh^ The pot is lifted hy the tongs T, of the crane, 3, from 
the furnace f (after the fire has been removed by displacing some oi the hre-bars), 
swung round and dropped into the cradle n, of fig 1238, when u is secured by a 
screw, which draws tight the band at the top The melted silver is then thoroughly 
Stirred with an non and <ili being reidj, the ihimc of moulds, c. (fully described 
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to wniit into the w heei ^ The foreman then, by means of the handle d, which cdk.i- 
muDicates by e with the cradle in which the pot u fixed, raises the pot, and tilts it so 
much as necessary to pour the floid silver into the mould until it is filled be tlicu 
lowers the pot, and waits whik an aasis'ant by the handle o, connected with the cog<- 
wheel V, moves the moulds forward as they are required to bi‘ filled The moulds 
are ranged side b\ side in the fiame, and pressed fit inly tocether by screwa at the 
ends of the mould-irames, and scenred in fiont by tao bars of mm c, wbieli fit into 
wedge-shaped grooves, slanting fora ards 

1 he metal smidifies itnmedutely , and the pot having been emptied, the carriage of 
moulds IS run on t s wheels d, fiom under the cradle frame, and tiie screws hating 
been loosened, the moulds are caused to fiill to pieces, and each bar, as it la exposed, is 
taken by tongs and plunged into cold water, as much to B.ive time as to Kofieo and 
C4Se- harden the bar by sudden cooling The bars produced from the whole pot of 
nietdl are numbered with a distinctive figure to designate the pot, and with two 
letters to indicate the day's meltmg , assay pieces are then cut from the first, middle, 
and last bars of the set The assay pieces are properly secured, certified, and sent 
to the non-resident assay ers of the Mint (For an account of this ptoces*, see 
Asbatino) In the event of the aB«>ay being unsaiislactory the pot is stopped, and 
. the meUl is adjusted as to quality, and remelted The 88<>ai s being satisfactory, the 
bars are ium aided to the coming departmeut, where they undergo the same piMese 
of manufactuK as gold is subjected to 

Gold IS sent by the Bank England to the Mint in the form of ingots, which 
avenge about 180 ounces each, and ate assayed by the lesideut assay era latbe Mint, 
who make a report to the Master The Master dincts the addition of so murli pure 
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copper or pure cold, as viU maVe the -whole into atandard gold, which consists of 22 
parts of pore gold and 2 pans of pure copper, making what is tecbmoally termed 
standard gold, and in these proportions the gold, with its alloj, is sent to the melting 
house 

8ince gold requires so high a temperatare for its fusion, it would be nnwjse to 
attempt to fhse it in iron pots, consequently the so-called hlack-lead pou (for a 
description of which see Cbocibli:) are need. Frg 1289 demonstrates the poaitioa of 
the pot ns It would appear if in the furnace , d represents tlie 
"hottom,” which is nsnaily obtained hy breaking a worn out pot 
into a couTcnient form , A is the pot, B the mafEe, which, as in the 
cuse of tilver, answers the pnrp(»e of a funnel, to gmde the metal 
during the time of fusion into the pot , c 15 the top, or lid of the pot, 

Oure IS required iii using black lead pots, else the small amount 
of moisture which they absorb from the atmosphere causes the 
fracture of the pot when it is suddenly heated, therefore th© pot is 
dned carefully before it is used , and when required for me is 
placed in tlie furnace with a small fire, which graduallj increases in 
temperature to a full white h^at, the pot becoming hy this process 
annealed, and is then seldom liablt io ikacture anieis badly nsed, 

'Xlie pot and furnace being read], the gn'd and its allov previously 
w cighcd out in charges of about 1 200 ounces, but Tar] mg slightly 
according to the size of the ingots which compose the d&rges, arc placed oarefully in 
the pot As fusion ensues, thi. nioUeh mass is aiirred with a rod made of the same 
substance as the pot itself In fusing both standard gold and standard silier, it is 
customary to place cither small pieces of charcoal or powdered charcoal at the 
bottom of the pot before placing the metal m the pot , then as the metal ftses it runs 
down and re»ts upon the fine particles of charcoal , when the fusion is complete, the 
than oal is released from the holtom of the pot hy the process of stirring and as it 
rises liallooTj like through the fused or molten mass, it reduces any oxide of copper 
which may have been fonned during fusion, and resting on the surfhtc of the fluid metal 
protects It from the atmosphere during the time of pouring The pot is lifted from 
the furnace afXer (he rpmoral of the firing by a band crane, and it is then taken bs a 
pair of long tongs, as shown in Jiff 1290, by the fureiuaii, who passes the little button 
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at the end of the tongs through a loop of iron A, suspended by a rope which passes 
to tiip ceiling and throngh a pulley down to an assistant, who by this means bears 
(lie wiight, and regulates the lieight of the pot, while the foreman pours the metal 
iiit<^ the moulds n fiaed m the frame c, which runs on wheels in a tramway Threi’ 
pieces of planed iron form two nioulds, as shown in Jiff 1291, where show 

the foim of these planed pieces, and the manner of placing them together The bars 
ai-e solidified Immediately, and when all the moulds have been filled, they are taken to 
pieces and th© bars plnng^ into cold water, with the same ol^eot a« in the case of 
BiUer From the bare obtidned from each pot, two pieces are cut off for assaying, by 
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the Boii'WrfdeMt intjreii. ike U» Wog mmbered sMOf^ng to the which 

Act were poared, *«* Jettered dfatlnctiTdy, acoredregto fhe dev oo which Uiey were 
sSreld the mmj prtfTie noretliftetoty* the metel le awaited and rei^te^ 
If die amTi are aiWhetoryp fhe hen ere forwarded to the coming department 
In the eoMiDg department the drat operatioDa are perfomed in the relling roo^ 
which IB proTided with yeiy powerfol machinery for driTing aix pairs of roUers mate 
of chilled east irMi. 129* representa tme pair of theee tollers, which are used for 



hredking down the ban partiallp to the form of dllets or ribbons , they are dnien 
by a 40 hOFM steam-engine, and reroWe In opposite directions, a repreaents the 
rollers, which are of 14 inches diameter The upper one is supported by a pair of 
strong brasses bolted togetho', c c From the lower brass proceeds, as may be seen 
ID fig 1292, a rod B, winch passes throngh the solid masonry, and commanicates 
with a coanterpoise weight n, placed on a long lever whose folerum is n The 
olyeet in countcipoismg the upper roller is to ensure the removal of all pres> 

snre which u not mtentiorally ap- 
plitid in the process of rolling f 
1291 shows a capstan head, the copper 

nag on which is divided into 50 
pans, an indicator being fixed to 
the mam f^e of the mill The 
handle o moves two endles^sctews 
which work into the teeth of^e 
wheels f, which are supported 1^ 
powerfol BcrewB, passing through 
the mam frame of the null, and 
tonehing the npper brass of the 
upper roller at c. By this means 
any pmsnre which is deemed wise 
can be exerted on a bar placed 
between the rollers. The sovereiga 
bars are wrought in pairs, and five 
pairs make one batch, a number of 
ban which ic found most conve- 
nient to wmrk at the same time, sk 
sovereign bar u SI inches long, 
1 375 inch broad, and 1 inch duck. 
The first process u to snbmit tfae- 
ban to nx pinches between the 
roUers, 1^^ whidi they an reduced 
to 0 194 inch thick, and become 
1*712 iodv broad, at which stage the hollow ends are aheared off, and the banSfare 
eat into lengths of 18 inches ; they are then placed in 6 ei^per tabes A, as shown u 
fig 1298, the tops of which are earefoUj loied on with olay, and die oopper tubes are 
then ida^ on a small east-iron carnage n, and ran into dia anneaung fornace c 
AilerSO minutes’ annealmg at a foil red heat, the carnage la withdrawn { the tubes 
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tilwa we by one Jn toon, and pinoged u rapidly ai possible into oeld water. It 
M iband that n^y odoIid; renderg gold, nlrer. aad eupper soft aod toogli. while 
U readeia iron and steel hard and bntrte Therefore the mere rapidly the odd 
IS ci»led. the greater the result as to the softemne of the bars. A^^nealmg. 
the ban go back to the breakmg^own mill, and receive six pmdieB, by which 
Jiey are reduced to 0 IM mcb thick, and 1778 inch wide, a^d are noV called 
aiUts, and are gauged by a wedge-shaped mstrnment shown in^ 1294, which la 
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limply a hollow wedge, graduated into thoasaodths of an inch, the great d^ect being to 
ascertain if both aidw of the fillets are of the same thickness, which is done by placing 
a fillet m the graduated opening between a and a. The bars reduced to 0 120 inch 
thick, are pas^ to a finer pair of rollers, under which they receive sis pinches, and 
are then passed h> a sull finer pair ofroUora, until at last, after U pmefaes, they arnve 
at the jnogmg null, which is as accurate aa rollen can be made to be , but at this stage 
the officer m charge AnequenUy overlooks the profession&l gauger, and by hia gauge 
tests the fillet m evety part, so as to determine that it is of the same thickness throngb- 
<iiit Its oitire Jeogt]i and breadth. 1295, 1296 show a pLnof the gauge, which w 
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used only by the officer in charge, becauac It Is a meet delicate mstTtnnent, and is capable 
of measuring to one ten-thousandffi. pan of an inch, which it gives by a single reading. 
The iDstroment was made with great care by Mr Becker, of the firm (f Messrs. 
Elliott, 59, {jtrand, and is found practically to give most accurate resnlts. i> o shows 
the point at which any substance to be measured is placed. The upper rod of steel 
c, rests upon the lower one and passes to the handle (f the instromcnt, terminating 
in a lever x, by which it can at any moment be drawn backward if the lever be 
greased by the thumb white the handle a is firmly held by the same hand. The rod 
c IS provided at w with a rack, mto whidi a small pinion works, carrying an indicator 
E, which traverses over an accurately divided scale with 600 divisimiH If now 
the space of the point i> o be t^iened 0 50 an inch, the indicator travels over the whole 
500 diTisLCns on the foee, and as the hand itself carries a vernier o, which gives the 
tenth of a tbonsandth of an inch, wehuve by the first reading the division of one mcb 
which initieatea the O-OOOt part The gange can be need to measaTe up to 3 inches 
by drawing back the lever n, until the aero of o points to 500, when the rod o is 
aeetuod by a olamp at a, and the rods c s are drawn oat till the aero of o points to 
the asro of the dial plate , the screws h are then again, scoured, and he proceeds as 
Vou Ut N 
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Mine. Vh«n tbe fllteti letye the ganging mil they miut be 8 inches broad, and 
moat not yary 0*0001 of an inoh in tbteknesa Amn one part to another Beatdea the 
azunmMion by the ofEeer, the gaager atnkea oat ooeuio^ly one or taro blaolca fkom 
the fillets, 40 see that tite raUers have not altered , great danger of alteratioB anuDg 
frosn the flioi that the middle of the fillet wean away the roller more than ite sidea do, 
w that tbe middle is endently liable to become thicker than tbe sides . and if tbu 
Anlt onoeanaes, it k firand to give great tronUe in flitiire operatbnn. As the jp-cates) 
delicacy u required at the gaqgin; iniI]By another and more acenrate system of adiust 
ing IB adopted. Ftp 1997 abows a aide new of the ganging mill a, 6, the rollers . e i< 
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a wedge which travels under tbe brags of the lower roller, which is ent to fit the 
wedge exactly The wedge e is forced forward by the gear work p, which eete the 
screw/ ID motion, giTing the most minnte adjostiDent At is as opening to allow 
the supply of oil to the neck of the upper roller The fillet as it travels onwoids rests 
on the apron L 

The fillets are now so aecarate that a blank stmek firoxn any partiof them eeldom 
vanes more than O 40 or 0 60 gram, but are left so thick that a blank weighs 8 graiui 
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more than a corned sovereign should weigh , the oTyeet m leaving it so beavr being 
that It may undergo &r more delicate operations, so as to redave the vanatiQus of 
thickness as much as possible 

The fllJetf now pass os to the drag room, where a boy passes them twice through 
a pair of very delicate adjosting rollers, and another boy trims one end of each fillet by 
a pur of shears, and passes the end so trimmed into an opening between a pair of 
rollers, shown at^ 1298, 1S99, and 1300, -where the fillet is shown at c as being passed 
between the revolving rollers a n, at the time that the 
surbce of B which is eat away presents itself and admits 1800 

of the iVee passage of the flUeta to the stop or gauge n As the 
roller B revolves touards c, it carries the mlet with it, and 
at the same time reduces the thickness as much ns » re> 
quired. The distance between the rallers a n is regular d 
by the pinions e, which turn screws resting on the brasses 
of A. The fiaiting null, for su it is cilUd, is driven by a 
strap passing over tbe drum h The sfaalt of which carru^ 
a small pmion u working into F To relieve the weight 
the fillet IS rested on The end which is called flatted 
becomes by this pressare about one third thinaer than the 
other part of the fillet, and it la usual to fiat about three 
inclies of the filkt. 

The flatted fillets are then taken to the drag bench, where 
they are made to pass by mam force through an opening, in 
which IS fixed a pair of small cylinders of the barest steel, 
exactly fitting into beds which hold them rigidly, and prevent 
the most minute movement. Figs 1301 and 130S,give a fiill viewof the drag bench, a 
represents drums, oner which the endless cluiin b passes , the drum a, at the end where 
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it IS shown as ninved by the uigped wheel c, is cut in deep grooves to the depth o'^ahoot 
two inches, and into these grooves tbe bar of the chain fiis so that as the drem revolves 
It drags the chain -with it The drum at the other end ii pluo and is thertfore simply 
a carrier of the chaio, which as it travels on the upper surface of the hench, fits into 
a trench provided for it The machine is driven by the drum a -which is cotmccted 
by Its shaft with F, -which drives the wheel b, having on its shaft the sniall wheel u, 
which finally drives c. There are two drag benches, and each has two chains so that 
the wheel b becomes a common motion for two chains Fip 1302 shows a section of 
the drag head with the dog in the act of dragging a fillet through the opening h In 
using the drag bench tlie flatted end of the fillet is passed by the hand into the 
opening between the bars v where the small cylindeTS aie shown at x to he fixed in the 
blocks z> m the opening n , the dog is now brought up by the handle a until the 
mouth a is pressed into tbe opening k, w hen the rods a open the jaws, which are cut 
with a good set of teeth, and seize the end of the fillet as it proti udes The handle 
• attached to the weight A ii then lifted, and e w depressed -until us hook catches into a 
cross bap of the travelling chain b, when it is drawn on. The dog travels on wheels (/, 
whose axle here becomes a wedge acting upon the long end of a and so causes tbe fillet 
to be held tight m praporbou to the resistance oficred to its passage between the 
cfbnders. The handle of r is never used, because it is loo far for the dragsmen to 
reach with convenicaoe, but the hooks which catch the chain are shown at / 
1803 gives a fhrther view of tbe drag head , it eorpists of a very firm frame of 
iron provided at the top with an honxootal wheel h which works a fine cut screw. 
The cylinders am fixed m tbe blocks d which are held to their positions by screws 
at the aide, the lower block d is regulated as to height screwa from fielov 
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•sd tlie opptt block i> becomes tb« only movable one K it is required to bring the 
ei^ileis t&r togetlidr the dregsman does it hy moving the handle o. ▼bich com- 
130* ISOS 



mimicateB by its pinion p with the wheel h It is almost needless to say that by this 
arrangement the most minate alterations can be mads in the thickness of the fillet, 
and It fireqaently happens that so minute an adjustment is made as to show a difibrence 
of only half agram upon 47 sovereign blanks , and if It be remembered that a thickness 
of 0*001 mch on a sovereign blank equals 0 125 of a gram it will be conceived that 
the distance which the evlinder is made to travel by ^ig most-heantifni mierometnc 
arrangement is very small The drag bench was invented by the late Mr Barton, 
and may be viewed as the greatest addition to the machinery ox the Mint ever yet or 
ever likely to be introduced, for ^ its agency, when intelligently managed, the fillets 
of silver coming from it are so perfect that for days together the blanks cut from them 
are fonod to contain only 1 in 400 out of remedy, and it is quite a common ooearreDoe 
to find only I in 800, and from gold fillefts blanks are cut m which only 1 in 100 and 
even 1 m 200 are rejected as being out of remedy 

To the dri^ bench are fixed two pairs of hand shears, by which the fillet^ arc cut 
into four lengths They are then passed on to tiia tiyer, who>, by the hand cutter shown 
at^ 1 304 punches out one or more blanks from each piece of fillet, and weighs it m a 
dilate bidaucc placed close beside him The fillet is placed on the bolster a, and the 
tryer, holding it m the left hand, takes the bundle a 
in hiB right, and by pulling it towards him ca>'Be8 the 
screw with which it is provided to depress th« onttcr 
B, which, as It travelb, cuts a blank and pushe 
through A, the tryer at the same moment placing 
bis hand under the bench to catch the blank as it 
frdla The spring n is BO powerful as to carry buck 
the handle to its original position while the tryer is 
catching the falling blank. The tryer has the most 
important office m the Mint, and it requires a man with 
fOTbtode and a very cabn Jadgment, for although ho 
places the blanks m the scale pan, and goes through 
the operatiou of weighing them, he cannot of coarse 
spare time to spe She exact weight, he therefore 
fbrms an opinion of the weight, and so accurate is 
this opinion that he is never known to prodooe sovc' 
reign blanks wbiidi vary more than one grAin if forfy- 
seveo are weighed at the same time at any time of 
the day The reanlt of more than thirty tons of gold 
corned lately, came oat wi^n a very small number 
(it u believed 8 sovereigns) of the whole valoe. 

After leaving the hands of the tryer the fillets are wiped with cotton waste to free 
them from oil, which is fband necessary to prevent the friction of the m^al at the 
time of passing between the cyiuidere,dBe it happens that tiie cylinden get so hot ns 
to canie the skimming off of the surface of the fillet Recently, expermenta have 
been made to test the value of soaps tax lubricating toe fillets pasM torongh thedrag 
bench. Soaus appear to dean the suifroes of metals, while oil simply Inhncates 
Dragging ftllets IB m no way equivalent to drawing wire, fbr the edge of the fillet is 
free to move outwards, consequently, the object is not to gM toe fillet, ss in the case of 
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wire, to bite the dies or cylinders, but to pau through with ss little frictioii, and at 
as uniform a iemperatare, as possiMe. Wedges have agxun been propossd instead of 
cylmdera, but the heat, produced by frietum, so altera the use St the wedges that 
unifonn fillets cannot be produced It la propoaed to ke^ the wedges cool bj a 
continual stream of cold water, which will assuredly caiMw the constant rustrag of the 
machine, as well as the rapid wearing out of the we^es. One advantage of cylinders 
consists in the ikot that the worn part » simply shiAed, whiie a wedge will leqniro to 
be reground every fiew bonra 

Tbe fillets having been cleaned are taken into the cutting out room, and are there 
eat by macbioety into blanks and scisseL Fig ISOS represents one of IS eut^g ont 
presses. It stands on a firm bed, and the flume c is made of solid iron bolted to the 
bed. Quite independent of the frame of the press, there are a senes of iron suppoets 
which snstain a strong iron ring, a part of which is shown as having a biaas let into 
it at A Above this frame u a heavy ily wheel laid horisontally , between this fly 
wheel and the nng or frame la a 
wheel driven on the same shaft as 
the fly wheel, provided with a senes 
of cams or prcitrudiog parts. As 
the wheel revolves the cams stnkc 
the wheel r at the end of the lever 
B The lever d at ita middle » 
fixed to an npnght spindle which 
passes through the brass a, and 
throngh the frame c, where it is 
provided with a screw terminating 
m a sockets, by which the twisting 
motion of the screw is done away 
with The lower end of the socket 
K IS provided with a screw arrange- 
ment by which the catter can at 
convenieDce be fixed or removed 
At Q there is an arrangement by 
which the screw s, and conse- 
quently tbe socket n, with its cutter, 
can be brought nearer to or ftrtlier 
flrom the 'bolster which is held in a 
steel ring secured to the sobd base 
of the press by the screws c, d 

Wheu the press is set id motion 
by the ^riking of the cam against 
r, the #alter is raised ftom the 
b^^er To bring the catter down 
a^in there is an arraagement by 
which a rod is attached to the ring 
H, and terminates in a system of 
levers which lift a piston fitting m 
a ejhnder hermetically closed (bat 
not shown in tbe figure), if there- 
fore the piston be raised, a vacuum 
IB formed by which means the at- 
mosphere becomes the weight by 
which the cutter is dmen down. Tbe catter out is so fixed that when it comes dowd 
It just enters the bolster sufficiently to cause the cutting oat of the blank with a 
clean edge When required for work, the fillet is pieced on the holster, and the 
workman by his foot toaohes a treddle which rileases the lever d at and allows 
tbe cutter to come down and punch out a blank, which foils into a box below the 
Ulster, while the fillet flom which the blank has been punched or cut travels up 
Fill It realties the guard supported by the screws o, 6, which detaches it from the 
cutter At tbe end of the lever p is an arrangement supporting b, a bloek cut wedge- 
shaped, which travels in a circular directum, die distance to which it reaches being 
regulated by the screw shown near top. b Is a spring made of wood and cut with a 
slitf mto which b passes just at Uie tune that the blank is punched out, when the spring 
gives the reverse motion a start, which prepares the machine for the blow which wiU 
follow cam upon w 

The tryer and the officer in diarge take samples of the blanks from eacb cutter at 
flrequent intervals and test them in bulk aninst a standard weight, and if foe blanks 
exceed or fiill short of tbu standard, he mifoea such alterations of the machinery as are 
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neecmrr, tbe olyeet being to produce blank* irbicb Me u nearly •* Mawble atwid^ 
m veiffbt and not to avaS bttnself of the *• remedy'* allo-wed Bj the atuoy ^a 
pnncSple the »orlt a* It la called, ta brought to the highest perftcUon 1 he flllew 
vbjch blanks have been cot repreaent nbbons poached fhll of round holea, and 
are now called Bcisad, which i* tied up by a machine worked with a rack and pinion 
jB bondle* of ISO oonoea, and mnnied to the melting hoaee. 

The blanks are turned out of the boxes into haga and aent to the weighing room, 
where each blank is weighed by the automaton balance and ita value u determined 
by weight within a certain limit. See Bxx.a'Nce. 

The AutoniatoB Balance w the most perfect piece rfmachuiwy yet indented, ana 
owes Ita origin entirely to Mr Wm Cotton, of the Bank ot Eng^nd ,bu.t jt has hem 
adapted to toe parpoeea the Mint by kfeesra D Isspier and Sons, who have canico 
Ita details of manufacture to great perfection Thcae gentlemen hate adopted several 
Improveaienftt irh'ch were pwpos^ by Jb Prfeier, who by bis pnetieal nee and 
study of the machines waa fitted to point out minute details still wanting to com- 
plete the Sioiplieity of tfaeopeianoQs to be performed by the maobines that th^ might 
give the most accurate results in the shorUst poetuble time To give an idea of the mag- 
nificent workmanship of Mewrs Napier, it is oolj necessary to say that aftM fourteen 
V ears daily work the most delicate p irts of the balances are still as perfect as when first 
delivered from their manufactory For the ordioarj purposes of life, the pan* ofapair 
of B<.a1cs are suspended fron^th opposite ends of the beam , but if, as is the case m Mr 
Cotton h beliiDces the cioires of action are on a line with the centre of gravity, it does 
not matter at what place the pans are placed so that they are exactly equi distant from 
the fulcrum or centre knt& edge of the beam , thevefiue, m fitff 1 1116, 1607, 1 906, the 
beam A will be seeu to rest on its centre kmfe edge u, while at the extreme euds of 
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the beam the kuife edges c are facing upwards The beam which iv o' the most ex- 
quisite workmanship is cut from a solid piece of hardened steel On the m\crtc^ 
knife edges o, rest planes of hard steel which support the pendent rods, n s 'fhe 
plane wbeh supports the rod S is annuounted by a due of pobsbed steel r, whit^ 
forms the pan upon which the blank or com to be weighed u placed by the auto- 
maton hand presently to be described The rod t is provided at its lower extreqgity 
with a cage a, n which la placed the counterpoise or weight which haa to be balanced 
with the blank placed on the pan or duo of steel f The rod s temunatesm a stirrup 
tt, which passes quite freely through a stand i, anpported on delicate micrometnc 
screws. On the stand x is leaned a atnall weight, ma^ of platianm wire, which rests 
on the Bptiid I, after havmg been passed through the stin-aps h The stand i is then 
regnlated by its micronietnc screws until the weight of pJatmnm wire ynst touches 
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the aroer Boiftee of the itiimip^ to that there maybe no Uoer given irhan the eUrrap 
ia «et IB mott<m bj the beam When the machioe u eet m motion by the driving 
wheels the cam x foxoes forward the lever l, which movet on pine paued Uitough 
Mocks fixed to the table or base of the maebine. At the npper end of the Jevar i, Jsa 
provieaoD by whioh itforeei forward an antomaton hand or ibovel t, tiie end of which 
u Cot into a eemiciTcle. and ia flattened, that it may paae under a gauge into a epace 
or beeper k, which fa coniinaed to the height of abont two feet, and paaiea at an 
angle of about S0° over the top of the machine. When the automaton handiafbroed 
forward, the hlanka to be weighed axe placed in flie hopper cr afante Ji,and the bottom 
blank reats on the flattened portion of the hand, hot aa the cam xe fiiiees back the 
hand or ehovel by the lever while at the lame instant tiie ibreeps n, presently 
described, release tbe rod D, the bottom blank fliKa to the next sopport, and nsts there 
until the hand or shovel retunut, when it is poshed on to the disc r, which la unable to 
move, beeanse the perpendicular rod s, whi^ is provided at its lower extremily with 
a honcontal rod, the ends of which pass through a notch or sht eat into the ro^ n n, 
shown between o and h on the rod x and on the corresponding point of tbe rod n 
At the moment that the blank has been placed on the disc r, the cam o lifla the rod k 
and sets the rods d x at hberty, tbns enabling the beam a toaMame the position whiUi 
It dionld occupy to mdicate tbe weight of the blank placed on v The weight having 
been determnm^ the motion continaea, when the cam p by a lever p closes a pair of 
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forceps ^ which seebre the rod n, while the cam x allowa the indicating finger a to 
^ carry down the indicator t until the indicating finger a tonehea a |wnit provided for it 
la the rod P. OMS balanced so that its floger baa a eontmnal inclmation to rise, and 
IS ^ aervice to determine the comportment into which the blank ahall fall when it is 
weighed and pushed off by tbe next blank. The blank Ihlls into and through a 
abate u, the lower end of which 311st reaches to three openings on tbe table en which 
{he ma^ne stands ; but at T it is provided with three inverted steps. One of which 
*>n« on to the in^oatiag fii^» t', when the shnte is foreed outwards by the 
cam W. 

In use the machines wmgb to tbe 0*01 of a gram with eettamty, and at the rate of 
23 Wi^iiVb per minute There are 12 machinea driven from a shaft common to all 
tbe snehtnes "by a small atmospheilo engine, bnt fliere is attached to eboth macbine 
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«t die point wliere the puller >* Qomieeted iritii the dnTbg vbeds r, an emogement 
by '#bieh the nuehine throwe iteelf out of motion unmedietely shoald toy ctiiee uiee 
iweh woold injore or dieairange die varks. 

^ite reeaitly, Ifr 'William Bradihav hm made Tery important improremente in 
Cottoo't balaaee by bo altenng the oama u to allow lew tune fira pashing the blanks 
on to F, and ccNiB«mently more tune <br weighing them , these improTements admit 
in practice of wei^ng Udr^-three per cent more work m the aame time It will be 
eeen, by reference toj^ 1906, that the oltimate destination of the blaoke ts determined 
by the position giTen to u the steps ▼ Now fliere bk inai^ blanks just on the 
rerge m the remedy^ bat whira are not so far wrong as to be able to cany d through 
Its foil dutance in the time allowed. Hr Bradshaw has thereftiite altered the steps v 
by reducing their thickness, and thus secured the blanks heiim earned to their proper 
destination. These am imjHnrameDts whiidi it is hoped wilT be acknowledged by a 
fitting bonoranum from the gorennuent 

The standard weight of a sovereign is 123 S74 grams , but foe Mint ia allowed to 
iscoe sovereigns which exceed and tUl abort of this wei^t to the extent of O 2568 
gram, which is called cAe rsntetfy, and la allowed because, aa before stated, it is 
unpossible to (wodoce coins weighing exactly equal. See Sovereiov 

Hr Pilcher suggested font since it is necessary to determine the weights on both 
ndee of the stan£^ it wonld be easy to do foia without providing the beam with 
two remedy weights, as wai ongmally done The plan now adopteilis to rednee the 
weight used in the cage o tmUa 0172 grams, which enables the blanks as heavy as 
this wei^t to pass , but all which will raise this weight, and yet are not sufficiently 
heavy to raise with it foe weight of platmani wire placed through the stirrupa h, and 
resting on the stand t, are known to be wiihm foe weight of the given remedy 
Blanks which are too lij^t allow the weight m o to cany the disc f upwards, and 
foe forceps q, fixing foe point to which foe indicatmg finger will allow foe shnte to 
settle, the blank is pushed off by its follower and falls into the shnte, winch condnets 
it into foe ccHnpartment reserv^ for light blanka Blanks which are so heavy as to 
lift the weight in n and the remedy w^h^ carry the disc r downwards, and they are 
eonseqaenay sent into the compartment reserv^ for heavy blanks Blanks which 
are not standmd, hat which are nevertheless witbm the latitude of remedy, are called 
rnedinm, and pass on to be coined. 

The three denominations of blanks are foeqnently tested by a delicate hand balance, 
to see that the antomaton balancea are performing their woik properly , but in four* 
toen yean no instsiioe of fiulare has been detected « 

Each macbiiie stands on a planed iron table, and is enclosed by glass sides, which 
fit down grooves eat m foe brass pillars which support the roof of themaehme The 
roof ts made of brass, and supports all the importaot parts of foe machinery 

Thus a standard coin ahonld weigh 129 274 grains to be intnnsically worth a 
sovereign in valne ; but since the machinery is not capable of producing two coma m 
a million of this exact weight, a certain Iiniit or remedy is allowed, and in manifihetare 
foe eoiB may exceed orlall idiiM of foe standard weight to foe extent of 0 3658 gnf 
All Uanks that come within this lunit on either side of foe standard are eallea 
medimn, and presently pass on to be coined, but those which exceed these hmits are 
tensed light and heavy ngected , and if the work of the tiyer has been well per* 
fonned, these two species if rejected are equal in weight, and foe medium if weighed 
in bulk wonld be found to be within a few pieces of foe standard weight if a million 
were weighed in bulk and then coanted It is the weighing room which determines 
foe value of the traei's wwk The light blanks are returned to the melting house, 
but the heavy Uanks are reduced to the medium weight by a filing machine recently 
invented Mr Pilcher, the officer lu charge of fob room, and which was made by 
Mr Jones In foe Hint, under Mr Pilcher's directions 1309 shows this 

machine, b is a hopper made of brsM, and indicated by the dotted lines , it serves 
to prevent foe scattering of the gold dust by the rapid motion of foe file b is a 
tabe with a sbt eat la its upper and in its lower half, a is a mrculsr file whieh 
IS ma^ to revolve very xiqildly , c is a knife edge which offers nsutance to foe cir- 
culating blanka when in moUon , d is a glass difo into which foe ^Id dust, as it is > 
filed foomthe blanka, foils. The blanks are arranged ea miiaatu: id a long scoop, 
by which foey are placed in foe tube b The screws a are then depressed upon 
pieces of ebony, previously passed into B, until foey just touch foe blanks (as 
shown by foe dieted lines in b) The knife edge c, whose weight has been pte- 
vionaly posted by the weight f, is now allowed to descend on to foe blanks am 
esny them down partly forongb foe tube cm to the file. When the file is set id 
motion the foetion gives to foe blanks a revolving motion, which is greatly restrained 
by foe weighted knifo-edge resting en foe top of foe blanks, and foe resistanee offered 
canset foe file to cut the gold away, while the motion of foe blanks Insures foe 
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noa iaterfenaoe with thdr already perfectly eircnlar form, and the perfoet eeparatioa 
of the team the blanka 1,400 blanhs are redaeed to one mmnte , and aa the 
duet 1« eaiei^y eoUeeted, kne to unknown 

The »"*Hnini blanka are carefolly mug being thrown one by one wiA aome 
force upon a block of iron, and those which do not yield a mnsieal sound are called 
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dumb, and are retaroed with the light rejected and dnat to the melting boose About 
8 per cent, is the average yield from all causes tberefcHw 9B out of every 100 blanks 
struck 7iit in the cutting room ultimately become coined money 

The nkediom blanks which are now determined to be of the legal weight and sonud 
are forwarded to the marking room, where they are made to undeii^ a peenliar 

1810 



presatire, which to neeessaxy to raiae the edge of the blank preparatory to its receiving 
tie milled edge, because it is found in practice that unless the edge is prepared the 
miUlng oif tte ^ge u not so perfectly e^ted aa to required tot the protechon of die 
poblio or the appearance and good weanng of the coin 
The machine best adapted for this purpose was invented by Ments Balph Heaton 
and Sons, of Binningham. Ftga, 1810, iSl l are views of this marking machine , a a 
to an inm fhune m which to a horizontal shaft carrying a driving and a loose pulley 
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uidBflT'vhed; Bi8ft6*teiT«ulwplat« wrfbm groove tunwd m tbe edge Fixed 
tn die frame a is a plate c, wife a groove cut m its iiuict edge corresponding to the 
sxoore in the plate b The plate e u adjuated to b b> die screws s , b u a hopper 
Sito which the Wanks to be marked are put t f u a drcular plate on which are a 
■enes irf cams. wbich> as they revolve, pushback the feeder o, and so allow the blanks 
to fell fWim the lumper b Thespnng h then brings down the feeder g, which pushes 
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a frun the bottom of the hopper The blanks fall down an inclined plane until 
their edges come hetweeu the steel plates B and c The circular plate b Te>oives, and 
the prewire of its edgo against the blanks carries them forward and at the same time 
ruues edges all round to about one- third increased thickness The parts ot this 
machine are made very ngid. The marking machine of Messrs Heaton mftrks 400 
blaoka per minute. 

In the Mint the mavkmg machine invented by Mr Jones ih used. It differs fiom 
that of Beaton's, m that its groove is on the fece instead of the edge of the disc its 
simplicity IB such that 7P0 blanks may be marked per minute, and it produces 
remarkably good work 2 

The blmka after having been marked are forwirdcd to the' annealing room to^ 
softened by beat, becaose they have become, by the processes of manufacture so harel 
that nnicss annealed and softened (it is thought) they would break the dies rather than 
receive the impression fVom them. The blanks are placed cn rmtleaur in iron trays 
Each ttay holds SB04 blanks, and when the tray u filled the Wanks are covered by au 
iron plate, whiWi u carefully Inted down with clay and then covered with another iron 
plate which is also luted down The tray u then placed on a cast-iron carnage and 
ritn into the annealing furnace, whteh is in every respect sunilar to the foniace shown 
by^ 1294 in the rolling room. The annealing pans full of blanks are left m the 
fhrnaoe until they have sustained a full ted htat fiir SO inmutes, and are then with- 
drawn and placed on the ffoor until the iron pan has lost its red heat, when the tops 
are removed and the blanks are tamed out into a copper pan and canned to the 
blanching room, where they are thrown into a colander in cold water, that they may 
be softened l^ the npid ct^ing They are then lifted in the colander into a leaden 
boiler of bmltng sulphuric add diluted with 9 parts of water They remain in this 
bath of dilated sulphuric acid for a few minutes, until the sarfece of the blanks has 
become bn^t and five from the Wack oxide of copper which has been formed in* 
the course of the pnioess of annealing At the time of melting a fixed amount of 
copper IS added m addition to the amount of copper which is used to hnng the gold 
to the Btandai^ aodthis copper, which is called extra alloy, is the exact atnuunt which 
SB removed from the surfece of the Uanks (forming sulphate of copper) by the prooCla 
of blandsing in dilute snlphane acid , but, as will be readily understood, If we remove 
ctqiper from the surfece by dissolving it oat from an alloy of gold and copper, the 
gold which renuuDs on the snrfeoe must he m a honey -comb or Bpoogy condition, 
Ipid this dim sarfece of spoogy gold gives to the com when struck the heaatifbl 
Idoam which is observed on new rain, u the case of some pecoUar gold, the proeess 
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of annealing the blanks was omitted , and it » probable that this proeeu mar ulti- 
mately he wholly abolished. After blanching, the blanks are finely washed with 
cold water to remoTe all the sulphate of copper from their surftoes, and after 
washing they are dried by rubbing in a bath of hot boZ'WOod aawdnst, wbieh 
absoihe the wet Jast as a sponge woald , and as the sawdust is thrown npon hot iron 
plates it soon again becomes dry, and is then ready for tl^ next set of blanks. It 
js found that sawdust will not remove the last trace moistura which endendy 

lurks m the substance of the spongy surfooe of gold, the bUnks are therefore 
thiown into a rcTolving copper Zander, which fits into a kind of oren, heated to 
a temperature rather higher dian boiling water They are shaken in this 
atmosphere for about 10 minutes, and are then pmrfoctly dry It is ncceasaiy that 
the bld&ks should he absolutely dry before going to tbe^coining room, else they 
not only make dirty com, but spoil the dies by dtstroying the polish on their 
surface 

I he blanks, after leaving the hot sir hath just described, are taken into the press 
mom to receive the impreBsioa which renders them the com of the realm Next to 
the weighing maidiines, invented Hr Cotton, the coming press is the most heantiful 
piece ot ioechaaiBin in the Mint It isantomatoo, and does all that u required it 
without the aid of man, and it may exen be said to talk, for it is the most noisy of all 
the Mint machinery When the eight presses are at work it is quite hopeless to hear 
a word spoken Fig 13 12 is a repreoentation of one of these pressesi. It staii^ on a 
solid bed of masonry, and is firmly bolted down The maasiTe thune work a is made 
of cast iron, and is perforated the top to admit of the passage of a powerfol screw 
which 18 represented by d as travelling through tfae solid mass n is conuuned np- 
wards through the ccilrngof the room a rod of iron which is enolored by a trumpet- 
shaped oise ot iron, reprtsented by A At the top of a is fitted a lever, whi^ dntesthe 
press b} the agency of the air pump The iron rod a' which continues from p tbrojgh 
A, passes foeel} through an eje hole m the lever of A, and la then provided with a 
AW ml joint, which teriniDatea its horisontal motion, while the rod which eames the 
swivel joint Is attached to a long lever, the forther end of which is connected with a 
piston viorking m a putly exhausted cylinder so that when sus foreed down by the 
iciion of the ur pomp, it of necessity lilts this piston firom the bottom of its cylmder, 
theref^ causing a partial vacuum, foe atmosphere then pressing on the piston over- 
bol mccB the weight of n, and rttarns it to its poiition, that its lever may again coroe 
und' r*the infinence of the ur pump On the bus n are fitted blocks of iron, wood, 
wood lined with non, or iron lined with wood, according to the force of blow required 
to bL given These blocks simply answer the purpose of a fly wheel, but striking 
against a buffer at the moment that the dies have exeited snftoent force on the blanks, 
tliey pi event the distniction of the dies and give the piCas a start back agun to us 
oiigi lal position At 7 is fixed on i> a piece of hrau of an eccentric form, which 
woula be best understood if it weie described as of the shape a shilling would assame 
t ' t It were picroLd at the point which u> suppostd to represent the nose of her Majesty, 
and a slit were then cut in the place of the inscription at the back of the head of the 
Sal le figure, extinding from the a of graixa to the d of the r d In the slit so de 
Si ribed the lev er b travds, but as it is fixed on a pivot at l, that part whudi travels 
through the sht becomes the short end of the lever, and in consequence that part 
whii-h 18 below 1 is the longest, therefore, when d dcvcends wuh its circular 
motion, it also gives the eoceotnc brass plate 7 a twirl and throws the long end of 
the lever through a cons derable proportionate distance At the lower end of the 
lever at L, is a brass ftame which carru^ an antomaton hand through the slide 8 

hen the aatomaton band u> set in motion, it eames a blank ftwm the lower end of 
the tube x and deposits it in the collar which fits over the lower die, and returns to 
fetch another blank while the upptr die descends to com the blank just deposited 
D receives a motion which eames it through half a oirde, but if this twisting motion 
were givitk to tfae upper die, it would raider the com to be produced imperfect, 
therefore the strong rods b travil thrvigh the mam ftame c, and at their lower ends 
are provided with brasses, the outer snttaoes of which are grooved to fit the wedge 
shape into which c is eat at this point The rods t are fixed to D and travel with it, 
carding at f an arrangement by which the block 4 la prevcDted fiom twistmg round 
D fits into a socket prov ided with a brass at 3 The lower dit is fixed m a block 6, 
provided with adjusting screws, and rvstmg on the ba<ie 6 The upper die is fixed in 
tfae block 4, which, in met, becomes literally a part of n Whm tfae press » m down- 
ward motion, the springs resting on the block 5 lift the miUed collar which fits ovir 
the neck of the lower die, and canses it to enclose the blanks already placed there 
while the blow is given , Wt directly the press starts on its upward journey, the rod r 
catches a <maU leva a and forces the collar down on to the shoulder of the lower die. 
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Om Mtcnuton band comet fbnrard and diaplBoei the 0 ^ 0 , vUle it ptaeea 
awrther bUnk on lln die ready ftr the next blow the preta. 


nis 



Ftg L81S giyet a mev of tbe milled collar A. b being a repreMntation of tbe 
lower die, wicb iCi long neck wkielt fits nieel j into the miUed collar A. o, (he uppc r 
die* niao pum to a small distance into the collar* so that at the moment of the oloK 
the blank u abaolntely enclosed. The blow, which is estimated at 40 tons* fences the 
metal into erery ongrared part of the ooilar and dies The pKH, which has been 
deacribed with as ^ technical terms aa possible, coins ftom 60 to SO bisnki per 
minate, fixusUag by one blow tbe obreree and rererae nupressKms* and adding tbe 
milled edM (For the mannlhetinre of dies, eee Dms ) 

Ite oiw when strook are collected at Aeqnent internals and careflilly overtooked 
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to find any vlilch may b« deftctive, ibr vcth all tbe besn^ of tho mecliaaifm of tbe 
prewy ao^entt oanaot be avoided, and it u fonod that ahoot me eom ia SOO » 
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perfect in ita finish whatever its sixc or value The imperfect coins are returned with 
the ends cut from the bars, the seissel, and the imperfect and out of remedy blanks 
to the meibng house every morning The coins are weighed into ban each oontaming 
701 sovereigns, and at intervals, depending on the requirements of the Bank, sent to 
the hfint office, where they ncideigo that tune-hoROaied process of the P^z, 
which means that the soveieigns are weighed out into pounds Troy, and fiieir difference 
plos or minus upon the standard weight » noted, two pieces being taken from each 
bag. One (if these two is placed in a strong box and reserved for the “ trial of the 
Pyx” at Westminster Hull, and the other is divided and sent to the nonoreBident 
assayers, who report upon lU purity The corns which are taken are not selected bnt 
eoll^ indiscrimmately from the bs^ fiall After assaying (unless the assay should be 
nnsattfactory) notice is sent to the Bank of England, and at a fixed time an officer 
comes with a waggon and two porters and fetches the gold coin. 

It js only oeeessary to repeat that silver and gold undergo precisely stfcdartreatmeDt. 
bnt It has been omitted to say that the bars for different dcnommations of com are of 
different widths but all of the same length and thickness as regards silver 

Notwithstanding the inference impbed by the company of mone^en, and fhe evi'> 
denee to he found in. Bine Books, it is untrue to state that there mast be a loss by 
coming At this time, owing to the exertions of Mr Anaell, loss m the coining 
department is utterly unknown, and this cannot be surprising if the gresd chemical 
fiict that “matter cannot be lost” bekeptm mindj for, however much we may divide 
a substance, the a^pr^te of its pieces must agsin make up the total , so ft is with 
minting, and the minute particles which escape the watchfhl eyes of the workmen and 
their o^era are recovers in the dust and sweepiugs of the mint In the process of 
meltitig, there is an apparent loss to a small extm^ bat this is neauiy balaii^ by (he 
money obtaioed for tbe sweepings 

When It is stated that there is no loss by coming, it must not he ondentood that 
the coming department receives a definite weight of bars and returns an exactly 
equmatent weight iff com , as.this is not intended to be stated, fbr it is evident that 
the vtra aUoy whudi u added, that it may be removed by the process of blanching 
or pickling, muat be taken into account, as also must the value of the sweepings. 
But It IS distinctly stated, that if to the com delivered, the calculated amoimt of extra 
alloy and tbe value of the sweep be added, there is then no loss by emniog, althongh 
a small margiii most be allovm ibr mmute diffirrences m weiring between the 
diffiereat departments. This is positively true as regards gold, ^ t^e are *« "«» 
eletaenls of calculation which are omitted, and make it stppear Aere m a veiy 

tnflmg loss m ooinmg silver , it is nevertbeleas probable that some of the silver u 
ToiatiMed by the many annealings it is subnutted to^ nod its btdk prohhbly gives a 
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gntter btitsde Aw dlftrenoes of mlghing It hu long bceii observied that vbra 
eofaia, ^huh boTO eircalated tiU thcr have beoome ** ligfati** are melted and 
aaMjed, tbe ingoU are almott famLnablT- Woir the itandard of fieeaeaa. Thu baa 
been attnboted to the mtrodaptiaai of base coim | hat Jt aecma to he more probablj 
ouiag to the remoTal of the sor&oe dT pure gold, which u left at the tioie of blaadb> 
mg, fy the wear to which the emiu are aulgected m circolanon. 

U must be bone in mind, that the fiiregoing u not intended for a deacriptitrc account 
of tiw Mmt aucfamezyr hot aioiidly a« a ftithfal relation of ike proooasea adopted to 
cooTert bollum into oom-^minting as it u at thn date, 1667^-G F A. 

MIRBA.KE, E83EMGR OF A ftncy name under which M. C CoUaa, of Pans, 
sold nitrobemole. 

MIRRORS. Under glaia manuTactore, the process of casting the large plates for 
xnlrron haa been descnbed. We hare therefore only to deacnbe tbe preparatiou of 
the plate glass and its silrenng m th» place. 

The smoodiiBg at the plates is ^eoted by tbe use of znout emery washed to mrces- 
sire degrees of fineness, for the vanoos atages of the operation , and the polishing 
process » perfonued by rubbers of hat-felt and a thin paste of cdcotbar and water 
The oolcothar, called also erocna, u red oxide of iroii prepared by the ignition of 
copperas, with grinding and elutnation of the reaidaum. 

The lut part, the poluhing process, u performed by hand Thu u managed bv 
fomales, who slide one plate orer another, while a htUe moistened putty of Un finely 
lerigat^ is thrown between « 

Large miiror-platea are now the indispensable ornaments of erery large and sump* 
taous apartment , they diffuse lustre and gaiety ronnd tbcm, by reflecting the ray s of 
light in a thousand lines, and by multiplying indefinitely the Images of objects placed 
b^woeD opposice parallel planes 

The etlomng of ptau mirrors consists in applying a layer of tin-foil alloyed with 
meremry to their poslenor aur&ce The worki^op for executing this operation is pn>- 
Tided witha great many smooitb tables of fine foeestone or marble, trnly levelled, having 
round their contonr a naing ledge, wnhm which tiiere is a gutter or groove which tei- 
minatea by a slight slope in a spout at one of the comers. These tables rest upon an 
axu of wood or iron which runs along the middle of their Icogth , so that tliey may 
be inclined easily into an angle with honzon of 12 or degrees, by means of a 
band-screw fixed bdow They are also fomisbed witb brushes, with glam rules, with 
rolls of wooUen stufE; several pieces of flannel, and a great many weights of stone or 

caBfr.irfia. 

Theglass-tioser, standing tomirds one angle i^bis table, vvreepg and wipes its surface 

taking a^^t of tin>foiI a^pted to bu purpose, be spreads it on the table, and applies 
It closely with s brash, which removes any folds or wrinkles, Tbe table being bort- 
xnntal, he ponra over the tins small quantity of quicksilier, and spreads it with a roll 
of woollen stuff, so that the tin-foil u penetrated and apparently dissolved by the niur- 
cury Placing now two rules, to the ng^t and to the left, on the borders ofthe sheet, h^ 
pours on the middle aqoanti^ of mercury sufficient to form every where a layer about 
the thickness of a crown piece , then removing with a linen rag the oxide or other im- 
parities, he applies to it the edge of a sheet of paper, and advances it about half an inch 
Meanwhile another workman is occupied m dry ing very nicely tbe surface of the glass 
that 18 to bs sil vered, and then bands it to the master workoiao, who, laying it flat, places 
Its antenoT edge first on the table, and then on the slip of paper , now pushing the glasi, 
forwards, he takes care to slide it along so that neither air, nor any coat of oxide on the 
mercury can remain beneath the plate TVhen this has reached its position, he fixes u 
there by a weight applied on its side, and givea the table a gentle slope, to run off all 
the loose quicksilver by the gatter and spouL At the end of five minutes he covers 
the mirror with a piece of fiannel, and 1 <^b it with a great many weights, which are 
left npon it for 34 hours, under a gradnally increased inclination of the table ]}y tb» 
Ume the plate la ready to be taken off the marble taUe, and laid on a woodea one sloped 
like a re^ng desk, with its under edge resting on the groond, while the npper la raised 
sneceBSivdy to different elevations by means of a cord pssung over a p^ley in the . 
oeiling of the room. Thtie the mirror has its slope gradoated foom day to day^ till 
It finally amvea at » vertioal poaitioo. About a month is required for draining out 
the aup^ufflis meronry foom large mirrors, and foom IB to 2U days fW>m those of 
moderate aiaei Tbe dieeta of tin -foil being always somewhat laiger fiian the g]as% 
plate, theiT edgea most be pared smooth before the plate is lifted off the mwble 
table. 

iVocsss for aHvmng eoficaee mnwi — Having pr^ared some veiy fine Pam plaster 
by passing it through aailk sieve, and smne a little coarser passed through haiivcloth, 
ffie fint 18 to be made into a creamy liquor with water, and after smeanng the concave 
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•arfaee of the glass mtho fitm of olive (ut, the fine ptarter u fo be poured uto It, and 
spr^ turaiDg ebout, till a layer of plaster be formed about a tenth of an mch thick 
The second or coarse piaster, being now made into a thm paste, poured over^ forst, 
and moved about, readily incorporates with it, in its impetfoetly- hardened state Thus 

an exact idooM is obtaintd ot the oonca\e8QTfhce of the glass, which hei about ibiee- 
quai ters of an inch, thick upon it, but is not allowed to me above its outer edge 
Ihe mould being perfectly dried, most be marked wub a poiutof oomcidence onilie 

f lass, ID order to peimit of its being exactly replaced in the same posuion, alter it bus 
een lifted out The mould is now removed, and a rouad sheet of tin-finl is applied to 
It, so large that an inch of its edge may project beyond the plaster all roand , this border 
being necewry for hxing the tin to the contour of the mould by pellets of white wax 
softened a little with some Venice turpentine Before fixing tiie tin-foil, however, it 
mast be properli spread over the mould so as to remove eiery wrinkle, which the 
pliancy of the foil easily admits of^ by uatform and well directed pressare with the 
fingers 

The glass being placed m the hollow bed of a tight sack filled with fine sand, set in a 
well loiDted box capable of retaining quicksilver, its ooncave surftce must be dosted 
with siiud wood-ashes, or Spani<Ji white contained in a small eotton bag and then well 
wiped w ith clean linen rags to firce it from all udhering impurity, and particnlarly the 
QioistuTe of tht breath I he concavity must be now filled with quicksilver to the very 

bp, and thb mould being dipped a little way into it, is withdrawn, and the adbenng 
merciiTv is spn ad over foe tin with a si it fianael roll, so u to amalgamate and brighten 
Its wholt surface taking every precaution agaioat breaming on ih 'Vlheneter this 
brightening seems complete, the mould is to be immersed, not \erticaI1y, bat one edge 
at first, and thus obliquely oownwards till foe centres coincide , the mercury meanwhile 
being dowjy di^aced and the tnaik on the mould being brought finally into odjuci-^ 
deuce with the mark on the glass The mould is now left to operate by its own weight 

ID e^pplliDg the snperfl ions merenry, which runs oat upon foe ssad bag and tlience 
into a groove lu the bottom of thi. box, whence it ovei flows bi aspont into a leathtr bag 
of reception After hill an hour’s lepo'm, foe whole is cautiously inverted to dram irS 
the quicksilver more eomphtely For this purpose, a box like the first is provided 
with a central support rising an inch above its eflg > the npper surf ice of the suiqiort 
being nearly equ^ in diwmcter to that of the mould Two workmen are required to 
e\ c Lute thi following operation £ icb steadies the monld with foe one hand and i sis s 
the box with the other, taking care not to kt the mould bi deranged, which they rest 
oQ foe (emvex) support of the second bov Before inverting the first apparatus, how- 
ever, the reception bag must be removed for ft ir of spillmg its mei eury The redun- 
dint q»i{ ksilvtr now dra ns oiT , and li the weight of the sand bag is not thought suffi 
cient, supplementary weiglita are added at pleasure Ihc whole is left in this position 
foi two or three days ^^oie separating the mirror ft om its mould, the border of tin 
fori, flJred to It with wax, must be pared off with a knifo Then the weight and 
Sind Mg being nmoved, the glass is lifted up with its isteiiQr coating of tin - 
Ti Ilgam 

J^rsilfferwg a wsier %wfice — 4. cwicave plister mould ja roads os the coniex 
glass and their points of < oincidince are defined by marks This moi Id is to be lined 
with tin finl with the precautions above disci ib^ and the tin suriaoebeiag first 
bnghtenid with a little mercury , the mould is then fllkd viith the liquid metal The 
glavs 18 to bt well cli aned, and izumerscd in the quicksilver bath, which will expel the 
gr ator part ot foe metal A ssnd-bag la now to belaid on the glass, and foe whole is 
to he imatcd as m the former case on a support, when weights are to be applied to 
the mould, and the mercury is left to d am cdf for several days 

If the glass be of laige dimensions, 30 or 40 inches, for example, another method 
is adopted A circular frame or holUiw nng of wood or iron is prepared, of twice the 
diameter of tlie mirror, supported on three A circalar piece of new linen cloth 

of Uove texture is cut out ^ cqnal diameter to foe nag, which is hemmed stoutly at 
the border, and fomisbed round the edge w ith a row of small holes, for laemg the eJoch 
to the nng so as to leave no folds in it, bat without bracing it so tightly as to deprive 
it of the elasticity necessary for making it into a mould This apparatus being set 
hofiMDtally, a leaf of tin foil la epread over vt, of sufficient use to cover the sarffim of 
fh(> glavs , the tin is first brighceued with mercuiy, and (hen as mtteh of the liquid 
mew IB poured on as a plane miiror requires The convex glass, well cleaned, u now 
f't down on the cloth, and itb Own weight, joined to vomo additional weights, gr^nallv 
pixsaes down the cloth, and causes it to assume foe form of the glass, which thus eomee 
into close contact with th<. tin submersed ander the quicksilver The redundaiit qaick- 
silver Is afterwards drained off by mvenum, as in common eases 
T^ fc^owing recipe has been ^ren for silvermg the inside of glass globes Melt m 
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BH inm ladle or a emoible, equal parte of tin and lead, adding to the Aued alloy one 
part of 1>nnBed biemuth btir the hnxture veU and poor into it aa it cools two parts 
of dry mercniy , agitating anew and skimminff off the drossy film from the sarfhee of 
the amalgam The inside of Ae glass globe Ming freed all adhering dust and 
humidity, la to be gently heated, while u little of the aemi flud amalgam is mtrodneed 
The liquidity being increased by the alight degree of heat, the metallic coating la 
applied to all the points of the glaas, by tnniing round the ^obe m every direction, 
but so slowly as to &ronT the adhesion of the alloy Thu silvering is not so suh- 
atsntial as that of plane miriOTs hut tiie fbnn of the vessel, whether a globe, an ovoid, 
or a cylinder, conceals or palliates the defects by counter reflection from the opposite 
suT&cea 

Several prooeases have been introduced, and soma of them patented, fbr precipitating 
silver on glass These haie not been entirely successful, consequently they are hut 
little emj^}^ The pheaomeiia involved, are^ howeier, of sneb an interesting 
oharactcT, that this article would be incomplete without some notice of them 

Mr Di^on patented a process of the following character A solution of nitrate 
of Sliver, render^ neutral bt the addition of a little ammonia, waa floated over a piste 
of glass , or a vessel intended to be silvered wb« filled with this fluid , some spints of 
wine was mixed with it, and then a small quantity of the oils of cloves and cassia addtd. 
By a complicated action, partly physical and partly chemical, metallic silver was se- 
uonted the salt in solntion, and precipitated over the entire surface of the glass. 

metallic fihn bemgaf sqflieient tfaickne^ the aolation was poiin.d off. the coating 
well wa^ed, dried, smd protected from abrasion by a thick varnish or paint laid on 
the back The defect in mirrors thus piepared wa^ that small specks appeared in 
the silver, which became little centres of chemical action , the silver tarnishing and 
eirrular spots extending from these points , so that the mirroT, either for use or orna- 
ment, was mined. The canso of this may be traced to the compound character cf the 
Bolotions employed. Nitrate of silver, ammonia, sp rita of wine, and esaential oils; 
with water, form a very mechamcal mixture, and as the silver fell, it no doubt en- 
tangled some of tbe organic matter, and this, however small, became the starting 
point of those stains which eventually destroyed the mirror Dr btenbouse shows 
that a large number of bodies possess the singular power of precipitating silver 
from Its solnhou Amongst others, the following — gum arabic, starch, solicine, gum- 
goaiacum, saccharic acid, aldehyde, oils of piment^ turpentine, or laurel and espe- 
entUy rogar 

Nfr Hale Ihomson natented a silvering process which involved the use of grape 
sugar A certain portion of grape sugar is put into a solution of nitrate of silier. 
rendered as neutral as possible, and a little heat is appln4 By this menus a beautiful 
film of very pure silver is spread over the glass By a proerte aitdlogona to this, 
PmicaiiJt proposes to aili er refierl-nrs fur l^htbouspa and Aw telescopes A prociss 
has been recently patented, involving the use of tartaric acid as the preo mtating 
agent, bat it has'not yet made its way as a process of manufacture, and it tBerefoie 
reqnires no fhrther notice in this place 

MISPICEEL IS arsenical pyntes See PntXTES, AnsEHic, &e 

MITTLER’S GREEN 1 fais colour had been made m France in limited quantities, 
for twenty-five yeara past, under the name of emerald green (vert tTemcravde), by 
MM Pannetier and Bmet, who kept their procen secret The great heautr of the 
prodnet mdoced many to attempt its imitatioa But its aatore remained tmdii- 
covered , partly, no doabt, because the colour was observed to darken, and to emit 
steam when heated , ciremnstances which gave nse to an impression that itcootuned 
organic matter When, at length, M Outgnet discovered the ndtore of the article 
mid the method of its producbon, be immediately patented his discovery, and thns 
protected, wu emboldened to enter upon its manufecturL on a mat scale, pro- 
docing tons where the secret system had produced only pounds. The preparation of 
Mittler's green (so long s secret) is conducted in the following manner A mixture 
ai bichromate of potassium and boracie acid, in the proportion of eight equivalents 
of crystallised boracic acid to one equivalent of the bichromate, or three parts crys- 
tallise bonuMC acid to one part of the bichromate, is cakmed stared beat Oxygen 
and water are evidved, and a mass is obtained, which may be regarded aa a double 
salt consisting of potassio ehrmnic borate This is treated with water, which dis- 
solves out borseie neid sod borate of potassium, leaving an msolnble cbromie hy- 
drate, which, when dned at a gentle heat and finely pulvensed, conatitntee the 
product m question 

The boracic acid is, of coarse, recovered from the wash waters by the ordinary 
means for use m tncoeeding operations 

f be mode of pnnbng with this powder u similar to that adi^ted in printing with 
the ultramannes, alburn being generally employed aa the fixing agent Its use 
was at the ontset attended wim considerable practical diEknlty, which, however, 
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M Eestner u stated to bave iu>w in a gmt ineasiiie orarcMne Tbe prooiM 
chcxmeal constitation of this pigment ib not ^et fully elaoidatod, especially as to the 
question whether or not it retaiDs any portion of boracic amd On this aatgoct M 
Gtngnet, after having deicnbed the process of its manofactnre, observes that hw 
prodact,like the hjdrated bmoxidee of chromium, is converted by heat, first into the 
black bmoxide, and snbseqnently (at a red heat) into the anhydrous sesquiozide 
Cr403 The loss of water during this transformation appeals, from the mean of 
three analyses, to be 18 i per cent, corresponding to the fbnnuU, Cr.O, 211=0 foi 
the hydrate This would show a proportion of water less than that of the ordinary 
hydrate, of which it nevertheless presents the general character On the other 
hand, M Gnignet conceives that it may possibly retain traces of boracic acid the 
presence of which, however, he has fbund difficult to prove Boracic acting at 
a red hea*' npon hicbromaie of potassium may, he remarks, produce Simultaneously 
chromic and potassic borate, or even a doable compound of the two Theoretically 
this shonld yield to water soluble potasac bonte, leaving behind only the insoluble 
hydrated oxide , hut in practice, a complete exhaustion of the mixed mass » hardly 
probable 

Al Salvcta^ who has lately studied the ver^ de Gutput, assumes the formation to 
be a double compound of potassic borate and chromic borate 

jtinding that the precise composition of this compound was thus in fact unknown 
and that no complete analysis of it was extant. Dr ffnfinann was led to request 
ShiptoD, a young chemist working m his laboratory, td analyse the spectmtn ex- 
hibited by M Kestner, and plac d hv that gentleman at Dr i^ofoiann’s disposal 

The presence of boracic acid in this specimen was at once unimslakably indicated 
by the appearance of the character stic green edged flame, when a portion of it was 
exposed on a puce of platinum foil, to the action of a strong red heat 

Dried at 100®C , the 8ab«tance lost a small percentage of wat r (from 7 48 to f 4r> 
per cent ) which loss was increased bv ignition As, however, the determination of 
wafer by ignition would in this case, have been atlended with untertaintj seeing 
that the partial transformation of the sesqnioNide into the binoxide of chrotmom 
w ould have cansed the percentage ot water expelled, to appear less than it really is, 
Mr Sbipton deteimincd the water directly by strongly heating a portion, dried at 
lUO^C in a current oi air and colKcting m a chloride of calcinm tube, the water 
thus evolved The chrom uin was converted by fosion into chromic acid and the 
latter determined in the form ot chromate of lead The boracic acid, lastly, was 
estimated by difference as lo«8 

Mr Shipton arrived m this manner at the following percentages — 


Composifeon qf vert de Guuinet after haimg been dried at 100®C 

1 II Mean 

Oxide of chromium - - - - 76 39 76 56 76 47 

Bfltacicacid • • - « 1189 12 30 IJ 10 

"VYattr - - - - 1172 1114 1143 


100 00 100 00 100 00 

MOCHA STObE See 

MOHAIR » the hair of a goat which inhabits the mountains lu the viemitv of 
Angora, in A^ia Minor 

We 'ire indebted for this account of mohaii to the Hietoiy of the Wmted Manu 
facture of England h} James 

Yery mneh akin to, and m Yorkihirc using into importance about the same time 
as that of alpaca, the mohair manufacture demands aUcntion 

The goat » amongst the earliest animals domesticated by man, and undouhtedlv, 
from the very earliest ages, the Ikbncation of stuffs from its hair was practised by tbi. 
nations of antiquity Ihroughonb iht middle ages the art of making bean iful stufls 
from the covering of the go it prevailed 

Aftei the Angora goats hnve completid their flist year, they are dipped annual! v 
in April and May, and yield progrtssively from one to abont four pounds weight of 
hj»r That ot the female » considered better than the male s, but both are mixed 
together for the market, with the exception of the (wo par oil Atqoafs fleece » which 
IS kept with the picked hair ot othtr white goats (of which, pcrhips, 5 lbs may be 
chosen out of 1000), tor tht iiabve manufacture of the most delicate articles, none 
being ever exported m any nnwrongbt state ( ommon hair sold lu the Angora 
liazaar, for 9 piastres, or about Is S4d the oke (that is, 2#lbB ), whilst the finest picked 
wool of (he nutie growth fotehed J4 ptaetres the eke IFhea (he fleeces atw shorn, 
the women separate the clean hair ftom the dirty, and the latter only is washed. 
Alter which, the whole is mixed tc^ether, and sent to the market. That which is not 
exported raw is bought by the women of the labouring families, wluk after puUmg 

Vox. Ill O 
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porttotis loose with their fingers, pass them sncoeiuTeljr ihroa^h a large and fine 
comlH and qnn it isto skeiM of jam, of wkieli six qualities are made. An 
oke of Nos. 1 to 3 fttched m tbo Angara hazur 24 to 25 piastres, and the like 
weight of Nos 3 to 6 from 38 to 40 piastres. Threads of tiie first 3 Nos. had been 
nsDslljr sent to Fraoce. Holland, and Gennanv , those cf tJie last 3 qaalities to En^ 
laod The women of Angora moistea the hair with much spittle before the; draw it 
from the dismff, end the; assert that Che qiulit; of the thread greatl; depends upon 
this operation 

Fonnerl j there was a prohibition against the export from Tnrker of the Angora 
hair except when wronght^ or m the form of homespun yarn i hut about the time ot 
the Greek reTolution, pnfiiibititm was remoTed Up to that period, however, 
Chens bad been little demand for tbe niwmatensl id Europe, so that itscdd m t)te year 
1820, at only lOd, per pound in England Tbe reason of the raw material not Ming 
in request arose ftwro the hebef that, owing to the peculiarity of tbe fibre, it could not 
be spon W maehinety It soon, however, became apparent that mohair could be thus 
spun in ^gland, and this was more to be desired, because the Angora spun yarn 
had so many imperfoctions, foam being thick and unereo, as Co detiact gread] aom 
Its value ^is object, however, has been obtained, mainly by the perseverance of 
Mr Southey, tbe eminent liondoD wooKbroker Since then the use of the Angora 
wool has much, extended, whilst the importauoii has much decreased, the English 
apun yam being preferred 

Tbe demand for Angoradtaad-spun yam baa almost ceased, and its value in Torkey 
has fodlen to one half Mohair la transmitted to England chiefly ftom tbe ports 
Smjma and Constantinople In colour it is the whitest known in the trade, and is. 
consequently, peculiarly adapted for the fabncalion of a certain class of goods * Be- 
sides Angora quantities of ao infenor sort of mob «r arc received from other parts of 
Aauitic Turkey a very fine descnption of goats hair is also sent fonni that country 
In England, mohair is mostly spun and to some extent manufactured at Bradford, 
and also in a less degree spun at Norwich Scotland is also engaged ui wurking up 
mohair vam At first great difficulty occurred in soriing and preparing the maitrul 
for spinning, but bj patient experiment this has been cifectniidly surmounted, and a 
fine and even thread produced, fitted for tbe most delicate wtlis. 

The price of Angora goats hair has, smoe its importation into this country, fluctu- 
ated very rnach, partly from the vonations in demand, and pjirtiy owing to the 
Bupplr Yrnen the wool was first introdnced, it realised only Is 91 or 4r/ 
per ]oonA During the ^ lots 1845 and 184&, it ranged froia !<> 3d. to U Kd pir 
pound and about tbe joar 1850 it sold for It sd. to Is lOtJ per pound, and now 
It is sold OB tbe average at Is lOd per pound 
Nnmerons articles are tnanidbctUTed from mohair For instance many kiud< of 
camWels, which when vati-red, exhibit a beauty and brilliance of surface miap- 
proacbed by fobnes made from Euglisb wools It » also maniifjcturrd into plush 
ai> M ell D<i for coach and decorative laces, and also exteavivelv for buttons; Vraidiogs. 
and otlier mniTniDgs for gentlemen’s coats Besides, at is made up into a light aud 
fabhiooabie cloth, snitable for paletots and such like coats, combining Lie;;aace of tex- 
tuTc with (he adVBa''ages of repelling w et A few years nnee mohair striped and 
checked textures for ladies’ dresses, possessing unrivalled glossmess cf appearance, 
wen. m reqmst, but of late these have het'O superseded by upaca For many yean, 
the export of English mohair yam has ^en considerable to France 

This trade is enjoyed at Bradford and Norwich, but chiefly by the former place 
This yam IS manuiactared in France into anew kind of lace,’ winch, m a great mea- 
sure, » substituted for the oostlj Eibrics of Valenciennes and Chantilly The Angara 
f^t«' hair lace is as brilliant as that made from silk, and costing only about 1 « 2<f 
the piece has come into every general wear among the middle classes. Mohair 
IB also manufactured into floe shawls, selling from 4 I. to 16f each Also large quan- 
tities of what IS termed Utrecht velvet, suLtable for bangmgx, and furniture linings tor 
camagci are made from it abroad Recently tins kind of velvet has begun to be 
manu&ctured at Corenlry, and it » fully anticipated that tbe Boglish made article 
will successfully compete with the foreign one in every essential qi^ity 

When CapUin ConoUy wrote m the year 1839, the export from the Eastof uobiir 
yarn liad almoat ceased, whilst that of the hair had veiy greatly aocreased, as thus 
shoxrn 

Jn 1S36, only 538 bales of mobair yarn iren exported, whilst that of the hair 
amounted to 3,841 boles 

in 1837, tbe export of the yarn hod decreased to 6 bales, and the mobur to 8,261 
bales, and in Igae, the larae amount of 5,538 bales of mohair was exported } and 
only 21 bales cS yarn 

In 1839 no yarn wes exported, but about 6,679 bale* of hair 
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There ig no gepante aceonot ftmuhed of the qaantity of mohair imported into the 
kingdom before the year 1843, ainee then the retunu give the following leault — 


yeara 

rnpalsd 

Re-exported 

'bean 

Imported 

j Ro exported 

II 

ib> 

575,523 

1,290,771 

1,241.623 

1,287,820 

896,865 

3,536.039 

Ibe 

99,529 

114.001 

48,098 

97,977 

130,145 

IMO 

1 1851 
1852 
1858 

1854 

1855 


lb. 

961,661 

96,044 

71,734 

81,725 

107,160 

97,078 


The lUHowing u a statement tUTniahcd by the Boatd of Tmd^ of tiie mport* of 
mohair donog the yean 1S63 and 1864 




1 

lh«3 1 



lbs 

Computed 
real Value 

ll 

- 


98,116 

. ■ 

14,506 f 

Hambmv ... 


35,189 


Holland - - - - 


87,986 

11,941 

Belgium _ - . - 


88 036 

12 343 

France - - - - 


899,972 

134,301 

Gneee - - - - 


28,740 


T urkey Proper 


2,128,633 


India, Singapore and Ce\ Ion 


29.087 

4,373 

U S North Atl&n-hc ports 


- 

- 1 

Other parts - . - 


48,996 

6,354 

Total 

- 

3,434,705 

503,728 


lasi 


378jS05 


50,714 

136,966 

3,936 963 
99,029 
97,762 
35,102 


Cominneii 
real value 


52,593 


6,793 

16,604 

542 071 
13 611 
12 748 
4,774 


650,^91 


hlOlBE 18 the name given to the best watered Bilks These silki are mode in the 
same way ns ordinary silks, bnt alwaja much atonter, sometimes weighing, for equd 
Surface several tunes heavier than the best ordinary silks They are always made 
of double width, and this is indispensable in obtaining the bold watiT ngs, ior these 
depend net only on the quality of the silk, bnt greatly on the way m which they are 
folded tihen subjected to the eiKnrmons preasnre in watering They ehonld be 
tolded in such a manner, that the air which is contained between the folds of it, 
shbald not be able to ecapeg easil} , then when the pressnie u applied the air, in try* 
mg to effect its escape, drives bnore it the little moisture which is u«<ed, and hence 
causes the watering Care must also be taken so to fold it, that every thread may be 
' pa>foetl 7 parallel, lor if they nde one arross the other, the watering will be spoiled 
llie preswre used, is from 60 to 100 tons — II K B 

MOIREC UETAIXIQUB, calUd in this country cry stallised tin plate, is a 
variegated primrose appearance, produced upon the surfoce of tin plate, by apply ing to 
It in a heat^ state some dilate mcro munatie acid for s few seconds then washing it 
with water, drying and coating it with lacquer The fignrea are more or less beau 
tiftil and foversifi^, according to the degree of heat, and relative dilndon of the acid 
This mode of ornamenting tin plate is mneh lets m vogde now than it was a few 
years ago 

MOLASSE la a sandstone belonging to the tertiary strata, empli^cd under that 
name by the Swiss for building 

HOL ASSES is the brown viscid uucrystalli sable liquor which drams irom cane 
s^ar in the colonies It is emplot ed for the preparation of spirits of wine See Snoan. 

MOLhBDENUM Fr , Mot^an^ Oirm ) is a rare metal whieli 

occurs in natnre sometimes as a sulphide, sometimes as molybdic acid, and at others 
ns molybdate of lead Its i eduction from the acid stntc by charcoal reqaires a very 
higff beat, and affords not very natisfoctoiy roaults When reduced by pasnng hydro 
cen oner the ignited acid it appears as an aah-grey powder, susceptible of aeq-oiring 
mf rtftllift Instre by being nibbed with a steel burnisher , when redneed and fnsed with 
charcoal, it possesMB a silver white colour, » very brilliant, hard, bntUe, of qieci&u 
gravi^ 8 6 , It melts in a powerful air fhmace, madises with heat and air, boms at an 
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h gut into nolybdic actd, diamlTeB in neiAier dilute sulpburic, muriatk, nor 
flnonc acids, bat in tbe eoneentratc^ Bulphnne and nitric. 

Tbe protoxide consi^ of 95 69 of metal) and li 31 of txxygm , tbe deutoxide can- 
Bists of 75 of metal, and 25 of oxvgen , and the peroxide, or xnoljrhdic acid, of 66 6 
of metal) and SS 4 of oxjgen This metal is too rare at present to he nsed in any 
xnaoiiftctare. 

MOLYBDEITUM BLUB. One of the preparations from the disulphide of 
molybdenaxiL, 

MOMIE or MUHMT A. colonr prepared from asphalt It waa supposed that 
the aspbidt ti^en fr^iin the Egyptian mnnimieB made the finest colour 

MOOKSTONE, a transparent or’ translucent Tane^ of felspar It contains hluish- 
vhite spots, -which, when held to the light, present a pearly or silvery play of colour, 
not nnliko that of the moon The moonstone is held in some estimatioi) as an 
ornamental stone, hut, in cornmon -with the other varieties of felspar, it is so soft that 
few lapidanes know how to work it to the gredtest advantage — ll W B 

MORDANT, in dyeing and cnlieo-pnating, denotes a body which, huMng a twofold 
attraeticm for organic fibres and coloonng particles serves as a bond of union between 
them, and thus gives fixity to certain colouring substances, coustituting them dyes In 
order properly to appreciate the utility and the true fauetions of mordiints, we must bear 
in mind that many colouring matters, even those forming dark coloured solntians, 
have no affinity for the fibre to be dyed. 'When the goods are passed through such 
a cedoured sotution, they become stained only to the extent in which they retaio fibe 
solution, and if thev are atierwiirds put into a atcr, tbe eolonr, being soluble, is all 
-washed out Suppose the coloured solution to be a decoction of logwo^,and that the 
stuff js passed into it. It may be slightly colouied, hut on being woshi^ -with -tTater 
all the colour u removed But if, previous to being put through the k^ood solu- 
tion, the Btoff be passed through a soluuoa of p-rotochloride of tin, a portion of the 
tin IS retained by it, in viptne of an influence (a condition of capillarity) between the 
fibre and the salt There will now be fenned a brantiful aiue colour^ compound 
between the logwood and the Un upon the goods, when they are placed in the logwood 
bath, which washing with water will not remove, the compound being insoluble The 
tin m this case constitutes the motihirit. It i< not alwat s essential that the mordant be 
put upon the fibre previous to being pat into the coloured solution , they may be mixed 
toother, and the goods placed lu the mixture, when much of the colomcd compound 
will combine with or adhere to the fibre , but, in general, this mode of applying the 
mordant is not so effective If as K usually said, the mordant entei-b into a re il 
chemical union with the stuff to be dyed, the application of the mordant should 
obviously be nude n such circumstances as atie known to be most fevoitraUe to the 
eombiuatioQ taking ^ace, and this is the principle of every day's practice in tbe dye 
house 

Mordants are la genrrai found among the metallic bases ot oxides, whence they 
might be suppowl to be very numerous, like the metals , but as they must finite the 
twufold condition of possessing a strcing affinity for both the colouiing matter and the 
organic fibre, and as the insoluble baseB arc almost the only ones fit to form Insoluble 
combinaticros, we may thes perceive that their number may be vei y limited It is well 
known, that although lime and magnesia, for exampldl have a considerable affinity for 
eolourme psrtn les, and form insoluble compounds with them, yet thev cannot be em- 
ployed as mordants, because they pusvess no affinity fior the textile fibres 

It will be observed from fee above remarks, that the mordant serves a higher pur- 
pose than the mere bond of union between the colour and fibre, that it, ip fact, consti- 
tutes a principal element m tbe colour The colour forming the dye, in the cas' 
-«ith fee logwood and tin, is not that of bsmatoxylm, the oolounng matter of 
logwood { but of the compound formed between it and tm, and feus logwood, by dif- 
ferent mordant bases, gives a variety of colours, from a grey to a black, and fiom a 
light lavender to a deep purple, &c 'When an organie colourmg matter is imparted 
to any fibre without the intcnention of a mordant, it can only produce one tint, which 
cannot be -varied except in being light and dark 

Experienee has proved that of all fee bases, those which succeed best aa mordants 
are alumina, tin, and oxide of iron. ^ 

Sl«e hlaek — The mordant much employed m so^me parts of Germany for this 
dye, with logwood, galls, sumach, &o , is /nm-u/um, ho called on account of its having 
the crystalhoe form of aJum, feough it contains no alumina. It is prepared by dia- 
solving 78 pounds of red oxide of iron in 117 pounds of sulphnnc acid, dilating fe>s 
compound wife water, edging to tbe mixture 67 pounds of sulphate of potash, evapo- 
rating tbe solution to fee eryatallisiag pomr This potassa sulphate of iron has a fine 
amethyst colour when recently prepared , and though it gets coated m fee air wife a 
yeOowish crust, it » none the worse on this account As a mordant, a aolution of this 
salt, m from 6 to 60 parts of water, serves to commumcatc and fix a great variety of 
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DDiform ground colours, from light gr^ to brows, blo^ (nr jet black, with quermtroii,’ 
gslls, logwood, Biiinach, &c , separate or eombioed The above aolo tn yn may be na^ 
fully modified by adding to every 10 pounds of the iros-aiioR dissolved m 8 gallona 
(80 pouuda) of warm water, lo pounds of acetate (sugar) of lead, and leaving the 
xnizhire^ after carefiil stirring to settle Snlpfaate of lead All«, and the oxide of iron 
rcmdins oombmid witb the aoetic acid and the potash After through the 

above mordant, the cotton goods should be quick!} dned 

Colom B of the above dass are, however, mostly insoluble in water, and hav e to be dia- 
solved or eictracted by an alkaline solvent and in this vtate have no affinity either frar 
the fibre or a mordant Safflower la an instance of this kind , the red colouring matter 
ot thu vegetable is extracted by a weak alkaline lye, into which the goods to be djed 
are afterwards put, and the alkali being nentraliaed by an acid, the colouring matter i* 
thus rendered msoluhle in the liquor, in a state of minnte division, and is gradually 
absorbed by the fibre, which becomes dyed of a rtd colour in depth according to the 
quantity of colonr absorbed 

Indi^ u another dve of thu sort requiring an alkalioe solveuL, and not dyed with 
mordants (Ste Dtbino ) 

The following remarks will illustrate some of the nicessary requirements of a mor- 
dant, which should be attended to by the dyer, in their appIicatioD 

In order that a combination may result between two bodies they must oot onlv be 
ID contact, but they most 1>e reduced to their ultimate modules The mordants that 
at c to be united with stuffis a^, as we have seen, msoluble of themselves for which 
leason their particles musthe divided by soluuon in an appropriate vehicle how 
this solvent or menstruum will exert m its own Ihvour an afimitv fi>r the mordant, 
which will prove, to that extent, an obstaole to its sttriction fur the staff Hence we 
must select such solvents aa have a vieaker affinity fir the mordaota than the moidants 
have for the etaiSa Of all the acids which can be employed to dissolve alumina for 
example, vinegar is the one which will retain it with least energy, for whieh reason 
the acetate of alumina is now generally substituted for alum, because the aoetic acid 
gives up the alumina with such readiness, tb it meie elevation of temperatnie u> suffi- 
e lent to effect the separation of these tw o substances Befure this substitution of the 
acetate, alum alone was omplov ed , but w th ut know ing the true reason all the 
Flench dvers preferred the alum of Itume, bimplv regaruing u to be purest , and it ii> 
not many y eais since they have uj)der»tood the ital grounds of this preference This 
alum h 2 » not in fact, the same com| ositiou as the alums of France, England and 
(lermanv, but it oonvists chii,flv of cubic alum having a larger proportion of base 
Now thib extra portion of base is held by the sulphunc acid more feebly lh in the 
rest, and hence it is more readily detached in the form of a mordant Nav when a 
solution of cubic alum is heated, this redundant alaroiua falls down in the state of a 
bubsulphate, long before it leaehes the boiling poiut Ihis diffirence had not, how- 
ever, bttai recognised because Roman alum, being usuulh smled withoebre on the 
sitr&ci gives atnrbid solution, wbeieby the precipitate of subsulphate of alumina 
escaped observation TV ben the liquid was filtered, and ciy stall sed afiesli, common 
oetahedral alum alone was obtained , whence it was most erroneouslv “oncl tided that 
the preference given to Roman' alum wa6 ui^ustifiable, and that its only superiority 
• w as m being freer from iron 

Here a remarkable anecdote illustrates the necessity of extreme caution, before we 
venture to condemn ftom theory a practice found to be nseful m the arts or set about 
cliangmg it When the French were masters in Rome, one of their ablest ebeu ists 
was sent thithei to inspect the different manufactures and to place them u[Kin a level 
with the state of chemical knowledge One of the fabrics, which seemed to him 
furthest behindhand, was precisely that of alum, and be was p irticnlarly hosule to the 
oonstrnotioD of the ftirnacee, in which vast boilers received heat meiely at their 
bottoms, and could not be made to boil He strenuously advised them to be 
modelled upon a plan of bis own, but, notwithstanding bis advice which wan no 
d lubt very scientinc, the old routine kept its ground, supported by utility and leputa 
tion, and very fortunately, too, for the manufacture , for had the higher heat been 
gi^en to the boilers, no moie genuine cubical alum would have been made, since it is 
decomposed at a temperature of about ISO® P, and common octahedral alum would 
alone have been produced The addition of a httle alkali to comtuon alum biings it 
into the same baw state as the alum of Roire 

Tke two principal conditions, namely, extreme tenuity of particles and liberty of 
notion, being found in a mordant its operation is oertain But as the combination to 
bo effreted is merely the result of a play of affimty between the solvent and the stuff 
to be dyed, a sort of partibon must take place, piDportioned to the mObS of the solvent, 
as well as to Its attractive fwcp Hence the stuff will retain more oS the mordant 
when its solution is more concentrated, that is, when the base diflhsed through it is 
not so much protected by a large ma«s at menstruum , a fact appUed to very Venable 
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Wa hv tbe i>raet]cal maa On anprvgiiHtiu in ealico pnnung, for example, different 
apota of same Treb vitb tbe same mordant u diffemt degrees of coueentration, 
there la obtained m the dye-bath a depth of edioiir upon these spot* intense in propor- 
tion to tbe strength of their Tanous mordants Thna, viih the solution of acetate of 
alumina in different grades of density, and tritb madder, erer^ shade can be produced, 
fhim the yhlteat red to the ii^Cest pink , and, vith acetak of iron and madder, every 
shade from black to pale vu&t 

We hereby perceive that recourae must indispensably be had to mordants at different 
stages of concentration , a circumstance readily realist by varying the proportums of 
the siateiy vehide (Sw Cauoo PBZNTnro and Haddxb.) Vi ten these mordants an. 
to be topi^y applied to prodooe partial dyes upon cloth, they must be thickened u nb 
starch or gum, to prevent their spreading, and to permit a anffiaeot body of them to 
become attached to the stuff btarch ansu ers best for the more neutral mordants, and 
gnm for the acidnloiu , bat so much of them should never be used as to impede the 
attraction ol the mordant for the doth Nor should the thickened mordants be oi too 
desiccative a nature, lest they become hard, and imprison thi. chemical agent before it 
has ted an opportunity of combuung vith the cloth, during the slou evaporation of 
lU water and arid Hence the mordanted goods, m such a case should be hung up to 
dry in a gradual manner and when oxygen is necessary to tbe fixation of the base, 
they should be largely exposed Co the atmosphere The toreman of the factor} ought, 
therefore to be thcffougbly ronveKant with all the mmatias of chemieal reaction In 
cold and damp weather be must raise the temperit are ot his drying house in order to 
command a more decided evaporation , and when the atmosphere is unusuall} dr} and 
Harm he should add deliquescent correcutes to hts thickening But, supposing the 
application of the mordant and its desiccation to have been properl} managed the 
rperation is by no means complete, nay what remama to be done » not the Icust 
important to success, doi the least delicate of executum Let us bear m mind th it 
the mordant is intended to oombme not only with the organic fibre bat afterwaids 
also with the colouring matter mid that consequently, it most be Ijjd entirely bare 
or scraped clean, so to speak that is completely disingaged from all foreign sub 
stances which might invest it, and obstruct its intimate contact with the colouring 
matters Thu u the prmciple and the object ot two operations to which the names 
of dunging and cUat tng have been given tec Cauco Puiwtino 

It tbe mordant appLcd to the surface ot the cloth were completely decomposed and 
the whole of its bato brought into chemical union with it, a mere rinsing or scouring 
11 water would suffice for removing the viscid substsaccs added to it, but tbix never 
happens whatsoever precautions may be taken , one portion of the mordant remu ns 
untouched and bcsidra one part of the base of the portion dccomiioaed docs not enter 
into combination with the stuff, but continues loose and superfiuoas All the-c pir 
ticles^ therefore, most be removed w thout causing anv nijuiy to the dyes If in th s 
predicament tbe stuff were merely immersed in water, (he free portion li tbefnordant 
would disstdve, and would eombme indiscnmmately with all the paits of the cloth not 
mordanted, and which shonld be carefolly pioteeteJ from sneh combination as well vs 
the action tff the dye We must therefore add to the scouring water some substance 
that IS capable of seizing the mordant as soon as it is separated from the cloth and of 
forming with it an insoluble compound, by which meaoa we shall w thdraw it from 
the spteie of action and preveut its affecting the res* of the staff, or intetfonn j w th 
the other dyes This result i» obtained bv the addition of cow dung to tbe scouring 
bath a sutetance which contains a sufficiently large proportion of soluble animal 
matters, and of colouring partirlev foi absorbing the aluminous and ferrugmoue salts 
The heat given to the dung bath accelerates this eombination, and determines an in 
soluble and perfectly mert coagulnm 

Thus the dung bath produces at once the solution of ffie thickening paste , a mote 
intimate onion tetween the almmna or iron and the stuff, in proportion to its eleva 
tion of temperature, which promotes that union , an e&ctual subtraction of the nndi 
composed atid snperfluotis part of the mordant, and perhaps a commencement c f 
mechanical separation of the particles of alumina, which are merely divpersed amoi^ 
the fibres a separation, however, which can be completed only by the proper acoui 
ing which u done 1 ^ the dash wheel with such agitation and pressure (see BL&ACHiNb 
and Odkoimg) as vastly ftcilitate the expulsion of foreign p^cles 
Before concluding this article, we may aaj a word or two about astringents, and 
especially gall nuts which have teen ranked by some wnters among mor^ts it is 
lather difficult to account for the part which they play Of course we do not allude 
to their operation m tbe blaidc dye, where they give the well known purple black 
colour with salts of iron , but to foe cireomstance of their employment for a vanetv 
of dyM and also of dye drags, as sapao and Brasil wcKid, madder, and logwood and 
especislijr in the dye Adrunople or Turkey red All that Menu to te clearly esta- 
bhshed is, that the astringent principle or tannin, whose peculiar natore in this 
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reflect ig nnkaowo, combmeg like mordaiifi mth tbe etuffi, and fixes b jmeter 
quantity of tbe base upon it, and thus adds depth to the colour, u veil u certain 
pecnluinttca of tint ( but as thu tannm has u>«]f a brown tint, it will not su t 
for white grounds, thoogh it answers quite well for pink grounds. When white 
spots are desirod upon a cloth prepared with oil and galls, Sey are prediiced bj an 
oxygenous discharge, edected either through chlonne or chromic acid. See Calu o 
Printixo, and the various Mowjaiitb there parriculansed under their resoective 
heads — ^ V 

MOREEN A stoat wodlen stnff, which is chiefly employed for cartoius 

MORINE This is tbe name given by Gerhardt to the principal coloanng matter 
of the Morus taicterta or iJdfiuttc, a large tree v, hich grows in many pans of the West 
Indies, and on the American Continent It is used pnccipnlly for dyemg woollens 
jnd silkii, seldom or ever as a sohUry colour, but as a ground w ork for other colours, as 
in the dyeing of wools and silks black, in which piocess, it greatly improves the 
ft 18 used with mdigo to form a green, and with salts of iron to yield an oL»e hui. 
The colouring matter was first scpatatcd by ChevrcuL It is exti acted from tbe 
wood by boilmg water, which on cooling, when eimceutrated, deposits it os mellow 
crysiallme powder, which most be purified by SLieral rrystalliaatians It bos the 
compovition It possesses a sweetish and dstringt.nt taste, one pait 

diBBoh cb in 6 4 parts of cold water and in 2 H parts of boiling water '1 Ul solution is 
slightly aLid, and precipitates salts of iron of i dark gicen colour , w ith salts of lead aud 
protochloride of tin, it forms deep yellow piecipitates. Iwis not precipitated by alum 
until after the addition ot carbonate of potash, when a yellow lake is formed 

Concentrated sulphuric acid dissohes it in the cold, forming a yellow sol utioi 
from which it » again precipitated by diluting with witer It is rtailily solubh in 
alcohol and ethei , insoluble m spirit^ of turpentine and *he ^atty oils Alkalits dcLjii u 
the coUitir of its solutions — II K B 

MOKlNGi The steds of the Jfoim/fha Pretitga&peima have been nsed foi tbe 
nil they contain These have be«.n cxainini d and rtpoiied on by Mr Dugald C amp- 
bell, who siyn of the oil they yield — “Thu, oil is the leiy opposite to a dry oiJ, 
h(io,r cxcn.me'y neb m fatty substances, and is of specific gAviry 915 CO at 60° Fah., 
waM.r taktn os 1 000 When it is kept cookd for a shoit time to 44° it biionies 
opaque from ci 1 stals of the fatti substances foiining thiougl out it, and it is now very 
\ ib( id aud tliiLk In this state it may be h(.aUd up to h before it assumes i » 
oiigin il biiglitOLSS Itia neirly tastikbs, and almost without odom “ 

MOROl't O See LaATnas 

MORPHINE Spa, Moiphia Fr , 3/wpAiM, Gtiin ) C«H«NO‘ + 2 

nq An organic base, contained (amongst others) in oiiiuni it is tbe substance 
upon which the sedative properticn ot 'Opmni depend, gicat attention has been paid to 
its extraction ^unlc^ous proces!>th have been dev.sed for the puipose , but peihaps 
that oF Gregor} a, in fdciiity and econom } , as good as aoj 3 he dt^aeoas lufusioa 
IS prcei^tated b% chloiide of cileium to leinove tbe mecouic and sulphune acids 
present The filtend fluid is eiapoiaied nmil the hvdrochloiatc of morphine ciys 
tollists oat, so 08 to form a nearly solid masb, a hich la tbin strongly prissid the liquid 
ixuding contains tbe culounag matteis and seveial alkaloids The pressed mass is 
Cl 1 staliised and squeezed repeatedly, and, if necissaiy , ble iched with annual ehareoal 
Ihe hvdiochlorate, which contains A little codeine, is to be dissolved m water and 
piecipitated by ammonia, pure morphia precipitates, and the codeine remains in solu- 
tion The salts of morphui most employed in tnedicme aie the hydrochlorate, the 
accute aud the sulphate A solution of 5 grains of morphia m 1 oauce ot watei is 
about the same strength as laudanum C C W 

MORTAB A mixture of lime with water and sand. 

T he Band used m making mortar should be sAtfrp,^that is augnlar, not round, — and 
c/«rM, that u>, free from all earthy matter, or other than siliceous particles Hence 
load aerapmqa always as being a mixture of sai d and mud, and pit vmd generally, as 
being scarcely ever without a portion of clav, should be washed before they oie used, 
which IS seldom necessary w itli rieci aand this being cleaned by the flowing watei *• 1 
1411 e aecertained by repeated experiments that 1 cubic foot of well burned chalk hme 
fresh fftan tbs liln, weighing 33 lbs, when well mixed with 3^ cubic feet of good 
river sand, aud about cubic foot of water, produced above 3^ cubic feet of as good 
juoitar as this kind of lime » capable of forming A smaller proportion of sand 
such 08 two parts to one of lime, a however often used, which the woiLmen generally 
prefer, but because it rcquiies k‘bS time and labour in mixing, whicb saves trouble to 
the labourers, and it also suita the convenience of the masons and bricklayers better, 
being wW IS termed tovghir, that is, more easily worked, but it does not by any meaiis 
make such good mortar. If on the other hand the sand be increased to more than 
the above proportion of 3), it renders the mOTtar too ^wt, that is, not plastic enough 
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for me, and caosn it aJ*o to Iw too frioMe, for excsss of aand prevents uort&r (Wnn 
fcttiRg into s compart adhevve mass lo short, thire is a certain just proportion 
letveen these two ingredients which products the biit mortar, w'hich 1 should say 
ought not to be less than S nor more than 3^ parts of saud to I of lime that when 
cornuon chalk Jime, or other pore limes are u^, for different luncs requiie diflereot 
pripoitiouh '\thfn the proportion of sand to lime is staled m the abovi manner, 
which IS done bj architects as a part of their specification, or geutrul directions for 
the cTi canon ot a building it is alwajs understood, whin nothing is c'cprtsscdto the 
oontrarv that tlie parts stated arc hr fair level momare of the I me, ^nd 1 \ stiicktu 
measure for the sand, and that the lime is to be measnied id lumps in thi. bimi stnu 
m which it comes from the kiln, without slaking or ei en. hreakiog it into smaller 
pieces * — Parley 

mOBTAB, HI DBAFLIC, is the kind of mortar used for bnilding piers or w alls 
ander or exposed to water, such as those of harbours, docL«, Ac bee Utd8s.ulic 
C nvrhT 

MOBOOOO LEATHCR Se Li ithi-r Morocco 

lU OS VIC (Afowig a, I r , Momteh Oerai ) There are several kinds of mosaic, 
but ail of tuem consist in inibcad ng fiagments of difierint coloured substances, usual I \ 
glass or stones, in a cement, so as to produce the effect of a picture Tht beautiful 
chapel of boint Lawrenie m hlortnce which contains the tombs of thi Midici his 
been grcallj admired bv artiits, on account of the^^bt multitude of pi i cions marblts, 
laspirs, aerates avcDturineBra ahcbitis, Ac , applied id mo iic upon it« walls ilu 
detailed discussion of this subject belongs to a tnstise upon the fine arts Ihc pro- 
gress of the invention is so cuiious that some brief notiie of mosaic work in geniidl 
will not be out of pi ice 

Mhen with hi» advancing lutelligencc ii m Kg n to constrmt orrainintal articles 
to decorate Lis dwell i g or to adorn hu pci son, wc find him t iking natural productions 
thief]} fioni the miiiiral kingdom, and cntauimii^ them in such a manner as w ill 
afield, b} then conirists of colour the most picas injt cflccts Fi in tbisaioscthc 
art of mosaic, which ippt irg m the first lustaucc, to liase beci ap, lied onlj to the 
coiibmauon dice shaped stonis (teis<nx) in patterns This was tl c mHaium 
of the Romms , improving iipin which, wchavt the Italians introducn g (he more 
elabota^e and artistic patia dura now commonly known as Iloteiitiie woik It is 
not our purpose to treat of anj >t the nneicnt foni s ot moM c work, fui thei tha i it is 
necessary to illusnate the suljcC Icfoic us Tin ripus te<tselatum onsjsied if small 
ruDcs of mwblc, w irked bv kj' d into simple giomctrieal figures J i e opus sectih 
was formed of d fFerent trusts or blues of niaiblc of which fiffims niiil oimnunts 
weie mnat Iht eput, termrculatum was of a tar li gher order thin these bj the 
emplovment of diffcrtn 1\ coloan d ni iiblis, and, v heie gicit bnllnnci of tiut was 
required, by the aid of gems the artisS pn duied imitations of figiiits rrnauunts, and 
f temnsrs rf»e wiiiJe aftjec bemg- portf tved jn ali ifs fnu t lioars tad <ii ides 

J he adv anc^ fVom the opu^ lu mu alttum to the fine inosa w oik w hieh had^ts ot icm 
•n Rome, aod i&, therefiire, especially teiiiied Roman mostic «r s east , and wi hud 
this delicate manufacture aii'-in^ to i h gh d(,.rL< of ixcell net m the city wlure it 
originated and to which it Ins been almobt entirdv confined \ (utee hung the only 
city which faab attempted to compete w ith Rome lo this Art manufacture wc moic ^ 
especially direct attention since deset iption of it will aid us inrcndermg lottlligible 
the moat interesting and peculiai Iv nr vcl manufacture of mosaic ruc-woik ns pi 'letised 
by the Messrs Crossleys Roman, ntid also\Lnetian enamels, ue iiilcof sniiH 
rods of glass called Lnduciiininatelv p utr and amali In the first pi ice cakib oi gl iss 
are manufxcturid m every vain ty of colour and bhade that are likely to be required 
1 hese cakes are drawn out m>n rods mr re or less attenuated as they aie intended to 
be used for finer or fbi coarser woiks a gieat number being ictually threads of glass 
These rods and threads are kept in bundles, and arranged m sets eorrtsponding to 
tlieir colou*w each dinsion of a sit presenting iven desired shade A pMoeof dark 
slate or marble is prepared, by brine hollowed out like a box and this is filled with 
plaster of Pans, fjpou this plaster the pattei n is di j wn by the artist and tht meua ir isfi 
proceeds with hia work by remm ing small squans of th plaster, md filling m t1u« > 
with pims cat flrom the rods of glass Gradually, in this manner, all the plaster is 
removed and a picture is formed by the ewrfs o/ the filaments of coloured ffla^s , these 
are eartfully cemented together b\ a kind of mastie, and {lolibh d In this way » 
firmed, not only those exquisilely delicate mosaics which wire, at one time, jery 
fashionabli fot ladies’ biooenes, but tolerably large, and often highh irtistic pietuKS 
Many of our ixjidm will remember the mosaic landscapes -which rcndircd tbs 
Italian Uourc of the Great Exhtbinoo so attractive , and in the Museum of Fi actical 
Geologv will be found a portrait of the late Emperor of Russia, whicli is a remaikably 
good illnatration of mosaie-work on a large scale. We may remaik, m pass ng, that 
the whole process of glass mosaic is well illustrated m this collect on. 
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Tile next deseription of mosaic vorlc to vhicli ve 'vUI direct attention la tbe mami- 
faetare of Tunbndge The wood mosaicb of 1 antiridge are formed of rods of wood, 
>arymg m colour, laid one a|>oathe other, and cemented t igcther, so that the pattern, 
aa vitli the glass mosaics, » prodneed hr the ends of the rod-> 

MOSAIC GOLD. For Uie oompoeitian of thie peenlur alloy of copper and xinc, 
called also Or-molu, Messrs Parker and Hamilton obtained a patent in November, 
1825 Equal quantities of copper and zinc arc. to be “ melted at tbe lowest tempera* 
tare tliat copper will fuse,** which hting stirred togethei bo as to produce a perfect 
admixture of the metals a ‘ftiither quantitv of zme is ndded in small portions tmtil 
the alloy id the melting pot becomes of the colunr reqmred If the temperature of 
the copper be too high, a poi tion of the zioc « ill flv off m lapour, tnd tbe rcbult will 
be merely spelter or bard solder , but if tbe op‘*ritions he can ed on at as low a in a t 
ns poesiUe, the ^lov will assume firn a brassy ytllow colour , then bj the introduc* 
tion of sm^ill portions of zme it will take a pnrple or violet hue and will nltimatelv 
became perfectly white , which is the appearance of the proper compound in its luscd 
state This alloy mav be poured into ingots , but as it is difficult to preserve its 
diameter whui re milted, rt should be cast directly into tbe figured moulds The 
pahnlees claini exclusive light of compounding a metal consistiug of firom 52 to 55 
1 > ins of zinc, out of 100 

Afmaic ffoid, the awum mvatiumoS the ell chemists is a snlphuret of tm See 
Ai.iovs 

MOSAIC WOOL WORK There is no branch of jhannfactare which is of a 
more curious character thau the mosaic wool woik of the Messrs Grosbleys of Halifix 

By refernug to the article Mo^ uc there will be no difficulty in understanding how 
n block of wood, which has been constructed of hundicds of lengths of coloured 
fcp timeas, will, if cut fransversely, produce a great number of repctitioab of the 
original design Suppose, when we look at the transverse section presented hy the 
end of a Tunbridge block, we see a verv iccii'-Atelj formed geometric pattern , th s 
IS rendered perleetly smooth and a slab of wood i« glued to t When the adhesion 
i\ seenie as in a piece of veneering for ordiniiy cabinet* woik, a very thiu sice » 
cut ofi bv means of a circular saw and then we have the pattern piesented to tis in a 
stitc wbieli admits of its being fashioned into any article which mat be desned by 
the cabinet rnnker In this wav, from one block, a very large number ot slices can 
be cut off every one of them presenting ex letlv the same deaign If lengths of 
worsud aic substituted for tliObe of glass oi ot wood, it will be evident that the result 
will be m many respects similar By a process of this kind the mosaic rugs — with 
verv remaikable copies from the work-* of some of our best artuts — are piodaced 
In f onniction with this manufacture, a few woras on tbe origin of this kind of work 
will not be out of place 

The tapesiru s of France have been long celebrated for the artistic excellence ot the 
di signs, and for the bnlli'iacv and permanence of thi colours These urig uatid m 
J ranee alj^ut the time of Henrv 1 \ and t]i«. manuf teture vras much pati onised 1 y that 
monarch and his minister Sullv Louis KIV itid Colbert, however wire the gi cat 
I at ODS of the beautiful productions ot tlie loom The n mister I auis bought 
honi the Brothers Gobilios their mvnufacti rv, ind transfotiiiid it into a royal esta- 
hlishmint, under the title of Zr Temtuvicr Pnjait \ work was published m 
*in winch it was siriouilv told thit th» dies of the Gobelins had acquiied sueh 
Biipinoiity that their contcmporn les attr Huted the talent of these celebrated artists to 
a paction which ore or the other ot them bad made with the devil 

Jr the Gobelin a id Beauvnis J ipestry we h ive examples of the most artistic pro 
d ietioD% executed with a mecharuc d skill the highest order, whin we consider the 
mateiial in which the woik is exieuted The method of manufacture involviua 
artistic power on the part of the workman great manipulatory skill, and the expen- 
diture of much time, necessarily removes those productions from tbe leoch of any hut 
the wealthy Various attempts have been made, from time to time, to produce s 
tixtilc fabric which should equal tnose tapestnes in beauty and which should be sold 
10 the public it much lower prices None of those appear to hare been successful 
uort the increasing api hcatio is of mdia-rubhtr pointed to a plan by which high 
artistic excellence might be combined with moderate cost In Btrim, and subse 
qaently in Pans plans— in most lespects similar to the plan weaie about to describe 
— ^were tned,hut in neither instance with complete success Of coursi, tKre cannot 
now be many of our readtrs who have not been atfi acted by the very life like ixpre 
sentatmns of lions and dogs wl ich have for tbe last tew years been exhibited m the 
carpet warehouses of the metropolis, and other large cities While we admit the 
perfection of the manofkctnre we are eompclled to leonark that tbe disigns which 
liave been chosen aix not sueh as appear to us to be quite appropriate, when we con- 
sider the puiposea for which a rug is intended However, ftom tbeir vmry attractive 
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olurftoter, and moderate coet, thoic rnga find a ho^ unmlcr of pmvbasers, by irbom 
tbey ate doabtiess greatly adnuted It wll, however, be ob\ioah to our readers, that 
they are not conawtiot with the prmeiplea of design, and that there is a want of con~ 
siBtencj m the idea of treading upon die monarch ot the forest,'* copied with that 
remarkaUe bfe-hkeneM which dutiagniahea the producUona of Sir Edam Landseer, 
Of in placing one’s feet in the midst of dogs or of poultry, when the lesemblances 
are sufficiently strifcingto impress yon with the idea that the dogs will hark, and that 
(he cock will crow We believe that leas picturesque subjects, in accordance with the 
Uw — which we conceive to he the trne one — which gives true beauty only to that 
which is, in Its applicatifms, consistent and harmonion^, vould he yet greater 
^ountes than those ruga now manufactured by the Messrs Crossley>. And amidst 
the amoant of gcxid which these excelUiit men are doing to all nh-o come within 
their influence, we are certain they might, with the niLans at their command, in- 
troduce an arrangement of coloui s which might delight by their harmonious blind* 
log, and a system of dcsigm, which, pure and consistent, should ever charm the eye, 
without attempting to deceive eithei it, or any of the s-msos Every attempt lo ad- 
vance the tiste of a peojde is worthy of all honour, and having the power, as the 
manufactaren of the mosaic mgs have, of prodneing works of the highist artistic ex- 
cellency we sbonld be rejoiced to see them emplov mg that power to cultivate amongst 
all clasMiS a cot reel perception of the true and the biautifid 

With these Timarks we proceed to a di^iijption of the manufacture 
Every lady who has dtvltcd hciself for a seasov, nheu it was the fashion to do vo, 
to Errlin wo(d*work will appreciate the iinporiauie of a careful arrjnircmeot of all 
(he colonred uoi«tids which are to be a<H>d in the composit on of liir design Iliu, 
where mary hnnditils of coloura, combinations of colours <uid sha hs me rcqniinl, 
m great quantities and in long kDgth8,the utmost order is necessnij , and thesvfcU-iu 
adopted in this estaUislmieiit is in this respect exuUcnt We have, for ex-inipJi, 
grouped undrr each of the piimary colours, all the tints ot tach respcttive colour th-it 
ihedvcrran produee and hetueen coib largo division the mixtuns of roJoni pro- 
ducing the neutral tones, and the interhlending shades which may be icquired to copv 
the artist with fidelity Skem^ of worsted thus arrangid are ever ready foi the 
Bneli^'b wotaiciB*! in ing>work Such is the mitenal Now to desiiibe the maimer 
of proceeding In the first place an artist is eniploved to copy, of the evact size re* 
quind for the rug a work of Landseers, or any other master, vhich may be sdiiUd 
for the purpose A]thou,;h the proci<» ot lopying is ii> this case mcf hanical, coii- 
<iderable skill is required to produei the dcsind rtaiilt This will be familiar lo all 
who have observed the pecohai charactiristns of the Birlin wool-work p it ti '-!)•> 
Ihe picture being completed, it is ruled over in square, each of about twelve iniliis 
These are again ictti ruled with suiall square v, which cornspond w tb (he threads of 
which the finished woik is to consist This original being completed, it is copud 
upon lined paper by girls who are tiamed to the work, each girl h iwng a square of 
about twelve inches to work on These are the copies wbuh go into tne munu- 
fat tory A square is given to ayoungwoman whoseduty it is to mutch all the colours 

in wool This IS a task of great delicacy, requiring a very fine appreciation of coloui 
It beemnev necessary in many cases to combine two thread* of wool, especially lo 
produce the neutral tints. It is very interesting to observe the care with which ivci y 
variety of colour is matched. The skeins of worsted are taken, and a knot ot knob * 
being formed, so as to increase the quantity of coloured surface, it is brought down 
on the coIouFed picture , and, when the right shades have been selected, they are 
numbered, and a corresponding system of numbers are put on the pattern In many 
of the rugs one hundred colours are cmidoyed The seleetor of colours woiks uad< r 
the guidance of a mamer, who was in this case a Gernaan gentleman, and to his 
obl/gtog and painstaking ktodness we are much indebted Without his very exact 
description of tivery stage of the process, it would not have been easy to render 
this rare mosaic- woi^ mtiUigibZe to our readers When all Ae coloured wools have 
been selected, they are handM, with the patterns, to young women, who are termed 
the “ mistresses of a ftane,” each one having undn k^ charge three little giris 
The ** ftnme ” consists of three iron stands, the two extreme ones being about ^00 
inches apant, and the other exactly in the middia These stands are made of stout 
ca*t iron, and may be said to consist of two bowed legs, w ith two cross pieces ^ iron, 
one at the top of the legs, sod the other aboar fifteen inches below, the space between 
tJiem being that which is to he occupied by the threads ttf wool which are to form the 
requited square block of wool These frames ate milted together by mionsbf cast 
iron tubes, nunmg foom end to end. The obeerver is strock with the degree of 
strength which been given to these flrames It appears that, for the purpose of 
merely holding together a f^tlneodsttf wool, a much abater frame might havebien 
employed, and we certainly were dsnrprised when we were informed that, at first, 
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many frames were broken, and tbat they were compelled to hare the stronger ones at 
prestnt m use The eaiuc of this wilt be obvious, when tve ha\e preceded a little 
further with our descnption. At one end of these frames sits the “ naJstress,” with a 
stand before her. on wbioh the pattern allotted to her is placed, and a vertic^ frame, 
oter which the long coloured worsteds are arranged By the side of this yonng 
woman siu a little girl, who receives each wuisted from the miairpyg and it to 
one of two children, who are on either side of the frame 
Oommenciilg at one corner of the pattern, a thread is selected of the reqntred 
colour, and handed to the first girl, who passes it to the second, whose du^ it is to 
fasten it to a stiff, but dight bar of steel, about half an mob in width which pas es 
from the upper to the unfo bar of the frame. The third girl reotne^ the threadTand 
carries it to the lower end of the frame, and fhstens it to a similar hai of steel at that 
end Tht. length of each thread of worsted is rather more than 200 inches. It is 
well know n that twisted wool does not he quite straight, without soma force is ap- 
plied to It , and of course the finished pattern would ht incomplete, if all the threads 
did not observe the truLSt parallelism to each other To effect this, a stretching force 
equal to four pounds is requited to eveiy thread The child who carries the thread 
therefore, pulls the worsted with this degree of force, and fastens it over thi. steLlbir 
Every block, forming a foot square of rug work, (.onsists of fifty thousand threadv 
tlieimon since ever} thread pulls upon the frame with a forui equal to tour pounds 
there is a direct strain to the extent of 2a0,Ui)0 p >unds up«n the ftame When this is 
known, our surprise i» no longer excited at the strength of the iron-w iik indt(.d the 
bars of bardcaed steel, set edgeways, were evidently bent by the fbice exerted 

Thread after thread lu this way the wort, proceeds Lv^ry tenth thread hr in" 
marked by having a piece of white thnad tied to it IJy this means if the foicn it , 
when be examines the woik, finds that an eiror has been rommitud, he is (.nabUd to 
have It corrected, by removing only a few of tlie tin tods, instead of a great cumbt.i, 
which would have ^en the case, it the systtin of mu king hid nut hetn adopted 
I his work, rtquiiiug much caic, dots not pioceedwith much rapiditv , wnd the 
constant repetition of all the same motiuQb througli a long period would become (,\- 
ceedingly monotonous, especially ostalkmg cannot be allowed, because the attint on 
would be withdrawn trom the ta^ in li-md Singing his therc^oic been encouraged 
and It IS exceedingly pleasing to see so many young, hippy, and hcallhv facei p i 
toriuing a clean and easy task, in unison with some song m wh ch they all take i p ii 
Harmonious arrangements of colour ai e produced, un ler the cfaceiful infinence o^ liai 
monious sounds Yorkshire has long ht.en cel brated for its chopsters, and some of 
the voices which we heard in the room devoted to the construction of the wckiI- 
raosaics bore evidence of this natural gift, and of a considerable dtpiee >f culUvatioii 
I he' block, ’as It la called, iv evintually completed This, as we have alreidy 
s ated., u, about a loot square^ and it is 200 inches long Iteing bound so os to pie- 
vini tlic Ai^tui banco of any of the thread*, the block is cut by Dieaits of a very *har[i 
knite into ten parts, so that each division will hav e a depth of about 20 inehLv 
Hearth rugs are oidmaxily about eight feet long, by about two feet wide, often, how- 
ever varying from thebe dimensions Supposing, however, this toiepiesent theusuil 
size, twelve blocks, from as many different frames, are placed in a box, v ith the threads 
* in a vertical position, |o that, looking down upon the ends,, wc the pattern These 
threads aie meiely sustaimd in their vertical order by then juxtapobitioii Each box 
t herefot e, will contain 800 000 threads The rug is now. so fai as the construction of the 
pattern is required completed , and the cost of produeing the ' block, ’ of 200 inches in 
depth, eight feet in length, and two feet wide, including the cost of wool, and the pay- 
ment for labour, is httle short of 800/ TV hen, however, it is know n that these threads 
arc subsequently cut into the length required to form the log, and that tlicse leng*'lui 
are but the three-sixteenths of an inch m depth, it will be evident that the numbci of 
those beautifhl carpet* which can thus be obtained, renders the manuftetur^ fairly re 
munerative The boxes into which the rugs arc jilaccd are fixed on wheels and they 
have movable bottoms, the olytct of which will bt presently understood rrom the 
npper part of the immense building devoted to carpet manufacture, m which this 
mc^c rug work u CBrrk>d on. wc dcaccnd with our rug to the basement story Here 
wc find, m fho first place, steam chests, in which india-rubber is dissolved in cam- 
phine It may not be out of place to observe that campbine is actually spirits of tur- 
Iientine, cartful ly rectified, and depnved of much of its smell, by being du,tiUed from 
cithei^potaab or soda. Rccenrly prepared camphme has but httie of the terebinth- 
inouB odour, bat if it is kept long, and especiajly if it is exposed to the air, it again 
acquires, with the absorption of oxygen, its original smell 'Ihis is of course avoided 
in the manufactuie of such an article as an hearth-rug as much as possible Tie 
comphine is used as fresh as possible, and m it the India rubber is dissolved, until we 
have a fluid about the conaiatence o^ and m appediance like, carpeuter’a glut 
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Iq bo a^oiniog nKWL were DnmeraiuB boxcf* aadi one containing the rag>York in 
■ome of tht stages of manufseture It must now be rtmembtred &st each box re 
piesents a completed rug— the upper ends of the dhrLods being abated off, to present 
as emooth a auzfsoe os possible In ever} stage of the proccaa now alt damp most 
bt avoided, as iroo!,liLe all other porons bodies, has a tendene} to absorb and letain 
moistore from the atmosphere The boxes, tbenfore, are placra in hiated chambirb 
and thtT remam there until all moisture is dupdled, uhen this » effected, a lucr of 
India rubber solution is laid over the surface, cue being taken in tht applicauon, 
that everr thread lecuves the proper qu mtitj of the cnontchoue , tkib u dried in the 
u ^rm chamber, and a sc^cond and a third coat i<i gnen (o the fibres While the last 
e lat u being kept in the irarm chamber, free horn all dost, sofficiently long to dis 
sipate some of the cimphine, the sur^e on 'shich the lug is to be placed receives 
similaT treatment In some caaes oidinary carpet canvass onl^ is emploicd, in 
others, a rug made bj vreai mg in the ordmaiy inaameT » employed, so that either 
Side of the rug can he turned up m the mom in -nbich it is placed Houteir this 
mas bi both surfhees aie properlv co\ ered u i*h soft caoutchouc and the hacking * i& 
caitfully placed on the end* of vorsted forming the rug in the box B> a scrip mg 
uioucm the otject of srhieh » to remove all air-bubbles the union is perfictly 
effected , tt is then placed aside for some little time to secure by rest that absolute 
union ot puts between the two india rubber surfaces, which is necessary The 
bcp tratioD of the two parts la after thu attended w ith the utmost difficulty , the w orvted 
maj be broken by a fotuible pull but it cannot be removed from the mdia ruhbei The 
next operation » that of cutting off the rug, fbr this purpose a s ery idminble, but a 
somewhat formidable macliioe is required It is in piinciple, a ciicular knife of 
twrelve feet diameter mounted honzontBllj, which is diiseu, by steam power, at the 
rate of ] 70 ri.toIuUoii8 in a mmutc 

The mg in its box u brought to the requned distance above the edge of the box, 

> \ screwing up the bottom The box is then placed on a ml and connected with a 
toUrahly fine eadUus screw The machine being iii m tion, the I ox is i an ved 1 \ the 
sefL T under the knife, and bi the rapid circular motion the knile ha\ ng a laaor like 
t dge a very clean cut is effected As soon s'- the rug is cut ofi, to the extent ot a 
f w iDches, it is fastened bi books to strings whit h wind oier cj linden and thus 
raise the rug as regularly as it is cut Plus goes on until the entire lug is cut off to 
the thickneS't of thiec sixuen h» of an inch The other poition in ilie box is now 
leary to rece ve another crating and the appheatioiof anothei snr'ace to foiin i 
second rug and so on, until about one thousand rugs are cut from the block i repared 
as we 1 as e described 

Ihe establishment of the Messrs Orosslev, which gises employment to four tlioii 
sand people, is one of those vast manufactoiies of which En^rlond in ly proudly bo'sst, 
as extunpl s of the industry and skill of her sons Here we liai e steam engines 
urging b> their gigantic throes, thousands of spindles, and huudreds tf shuetLs and 
set notwithstanding the human labour which has been saved, there is room fur the 
exertioa of four thoasand people The manoeT in w Inch this great mass of lOkr 
women, and. cbildcen. la treated, is marked m all the arrangements for their comfott, 
not merely in the great workshop itself, but m ei ery division of that bill tncoin passed 
town, IlahlBX Church schools, and park pioclaim the high and liberal ehoractei of 
those great caipet manufacturers, one division, and that a small one, of whose works 
wc have described 

MOSS AGAJC, OB MOCH\ STONE A variety of chalcedony enclosing 
dendritic or moss like markings of an opaque brownish yellow colour, wh ch are pro- 
duced by oxide of inanganese or iron It was the dendraehaUs of the ancients 

MO^lHER OF PEARL (Viucre de P&Jes, Fr , Pirftv matter. Germ') is the 
hard, silvery, bnlhant interasl Liter of several kinds of shells, larticularly oysters, 
which IS often vai legated with changing purple and azure colours n he large oy btevs 
of the Indian seas alone secrete this coat of sufficient thickness to render the ir hliells 
available to the purposes of manufactures The genus of shell called pen/aeftna 
'umishes the finest pearls, as well as mother of pearl , it iB found m greatest per- 
fecumi round the ooabts of Cqrlon, near Oimus m the Persian Gulf, at Cape Gom^n, 
and among sonie of the Aus^ian seaB The hnlliant hues of mother of pearl do 
not depend upon the nature of the subBtonce, but upon ifs structure 1 he microscopic 
W rinklcB or furrows which run across the surface of every slice set upon tlie reflected 
light in such a way ss to produce the chromatic effect, for Sir David Brew star has 
shown, that if we take with very fine black wax, or with the fusible alloy of D Areet, 
an impression of mother of pearl, it will poBsesB the indescent appearance Mother 
of pearl is very delicate to work, but it may be fashioned 1^ sawa, fllea, and drills, 
with the aid sometimrs of a corrosive acid, such as the dilute sulphonc or monatie , 
and It IS pcUBiM.d by cdvotUaT of vxinol 
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Intivrb of mother of pearl shells m 1863 and 1864 
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MOTHER-WA-TEB is the name of the liquid vhich remains after all the salts 
that will regularly crystallise baye beea extracted, by eyaporation and eoolmg, from 
my saline solation 

MOULDS, KLASriC ntmg much engaged m taking casts from. anatomiLal 
prtpaiauons, Mr Douglas Fox, suigeou, Deroy, ioand great difficulty principally 
with haid bodies, -which, when niiden.Qt, or haying consideTuble oyerUps, did not 
admit of the removal oi moulds of the ordinary kiod, except u ith injury These dilh 
culticB suggi^sted to hifli the use of elastic moiildo, ubicb, giving way as they wert 
withdrawn from complicated part* wonld i etum to their proper shape , and he ulti- 
mately suGceedtd in making such moulds of glue, which not only relieved him from 
all his difficokiesi, huttrere attended with great adiaotages in coDBequence of the 
small number of pieces loto -which it was necesaury to divide the monld 

The body to be moaldcd, previouolv oiled, most be secured one inch above the 
surface of a board, aud then surrounded by a wall of claj, about an inch distant from 
Its “ides The clay mast also extend rather higher than the contained body into 
this warq^ melted glue, as thick as possible «o that it will run, is to bo ponitd, so 
OB to completely cover the bodj to be moulded the glue is to remain till cold, wheu 
It will li IV e set into an elastic mass just ^ach as is laquind 
Having removed the clay, the glue is to be cut into as many pieces as may be ne- 
ccssaiy tor its rcmoidl, either by a sh irp pointed knife, or by b»>mg placed threads 
^in th( iiquisite situations of the body to be moulded, which may be drawn away 
when the glue is set so as to cut it out in any direction 

'ihe portions of tlie glue mould having been removed from the original, are to be 
placed together and bound i ound b> tap 

In some instances it is well to lua small wooden pegs through the portions of glui, 
so aa to keep them exactly m their proper positions If the mould be of considerat le 
siae, It 15 better to let it be boiinl with moderate tightnesa npon a board to prevent 
it bending whiht in use, haiing done os above described, the plaster ol Pans ^ 
m common casting, is to bo pour^ into the mould, aud left to set 
In mauT instauees wax may also be cast m glue, if it is not poured in whilst too 
hot , as the wax cools so rapidl} when applied to the cold glue, that the sharpness 
of the impiessLon is not injured 

Olne has been described as succeeding well where the clastic mould is alone ap- 
plicable, but many modidcBtions are admissible "When the moulds are not used 
soon ofter being made, treacle should be previously mixed with the glue (as employpd 
by printers), to prevent it becoming hard 

description thns given is vith reference to moulding those oodies which, caimot 
be 60 done by aay other than an elastic mould , but glue moulds will be found greatly 
to faoibtate easting in many depaitmenta, as a mould may be frequently taken by th a 
m e th od m two or three pieces, which would, on any other pmciple, require many 
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MOUNT AIK SLUE. Blue copper ore See Coffer Oaee 
MOUNTAIN CORK Aebuttie 

MOUNTAIN LIMESTONE. A term commooly applied to the earlioiiifermu 
limestone, on aeconnt of its masses fbnning some of our finest mountain scenery It 
mar be regarded aa the boandar; rock of nearl} all uur coal ronnaUons 
MOUNTAIN LEATHER Asbestiu is so called uheo it is so interlaced that the 
fibrous stractorc u not aj^arent It la smnetimes called AfoKntani CbrA See 
AsBESttm 

MOUNTAIN SOAP (Nomm da anmtagne, Fr Strgtafr, Germ ) » a tender 
minmal, soft to the touch, which assumes a greasy Inatte when nibbed, and fiills to 
pieces in water It etuosistg of silieadA alumina 26 5, water 20 5. oxide of iron 8, lime 

0 5 It oocuiv in beds, alternating with different sorts of clay, in the Ide of Skye, at 
Billin in Bohemia, &c It has been often, bnt improperly, confounded with steatite 

MULHOUSE BLUE The name given to one of the anilme coioura, prepared by 
Gtob, Renand and Schaeffer of Muthonae It » formed by boiling the solntion of 
roseanihne ealt (nitrate is generally used) with a solntion of gam lac and carbonate 
of Bodinn See Akiuttg 

MUCIC ACID (Arid miieiyue, Fr , Scbleimsnure, Germ . ) i8 the same as the sac- 
lactic acid of Scbeele, and may be obtained by digesting one part of gum arabic, 
sugar of xoilk, or pectie acid, with twice or tbnee their w^ht of nitric acid. It forms 
white granular crystals, and has not been applied to any use in the arts 
MUCILAGE 18 a solntim in water of gummy matter of any kind. 

MUbFLE IS the earthi.ii ware case or box in the assay farnaees, for receiving the 
cupels, and protecting them troui being disturbed by the fuel See Assay, Mxtai,- 

Z.CRGT 

MULBERRY TREE One cd the many varieties of the Aferut is the yellow 
fn^iic which is imported in considerable quantiUes fh>ni Rio dc Janeiro 

MULBERRY OIL A new flaTonring essence introduced by Mr Condy, which 
consists chiefly of snhenc ether See Suberic Aci» 

MULE. A machine for spinning cotton See Cotton Spivntno 
MUM A malt bquor made in Bmnswick with wheat malt, and oat and bean 
meal 

MUKDIC iH the na'ce of iron or arsenical pyrites among Cornish imneTs. 
MUNGO ^'sometimes also termed Shodtfyy is the artifici^ wool formed by teflnng 
to pieces and eompictel} dismte^ratiug old woollen cloths or garments or4»t.n]iieces of 
new cloth, such as tailor s clippngi It vanes much m value , at pi eacnt 1 8 >8, fiom 
8d to 9d or even llrf per pound, the pnee of new wool being 1* « to as per pound 
MCNJEET or East Indian madder JttUna Munjuta, See Maduer 
MUNJISTI NE. An orange colouring matter contained tegether with piirparine in 
TDunjeet Thio colounng matter has b^n so tboroughly investigated by ^ Sten- 
house that it cannot be ^tter described than in his own worda His ^laper in the 
Proceedings r/* the /fnyaf Societg nf Londun^ vol xii p CSS, is entitled * Biwl inn nary 
Notice of an Evamuation of Hu&ia munjt^ia, the hast Indian bladder, or Munjeet of 
commerce * 

“ It IS rather remarkable that while few vegetable substances have been so frequently 
and car«rfnlU examined by some of the moat emment chemists as the root of the 
Rythia tiKrtormn or ordinaiy madder, the Rnhia munjuta or munjeet, which is so 
extensively cultivated in India, and employed as a dye stuff, has been, comparatively 
speaking, very much overlooked, nevCT having been subjected, apparently, to 
anything bnt a very cursory examination 

From some incidental nolices of munject m Per«oz and similar writers, and a few 
ewpcriments which 1 made some jears ago, I was led to anspcct that the colouring 
matters in munjeet, though similar, are by no means identical with those of ordinary 
madder, and that probably the alizanoe or purpnnne of madder would be fonod to be 
replaced by some corresponding colouring principle This hypothesis I have found 
to be essmtially correct, for the colouring matter of munjeet, instead of consisting of 
a mixture of alizanne and purpunne, contains no alizarine at all, but purpnnne and 

1 beautifU orange colounng matter, crjstaUiEing in golden BcaleB,to which 1 pnrpcwe 
giving the name of mtajuiiHe Mnajistine exists m muiijeet in oonaidcrable quantity, 
and can therefore be easily obtained 

“ The colonnng matter of mnnjeet may be extracted in vanous ways that which I 
have found most soitahle is as follows each pound of miiigeet m fine powder is 
boned for four or five hours with 2 pounds of sulphate of alumina, and* about 
16 pounds of water The whole of the cnionring matter is not extracted by a single 
treatment with sulphate of nlumina , the operation most be repeated, therefore, two or 
three times The red liquid thus obtained is atramod tbroogb cloth filters while still 
very hot, and the clear liquid acidulated with hydrochloric acid. It soma begins to 
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deposit a bright red precipitate, the quantity of which mcreaiee on standing, which 
It sboidd be ulowed to do for about twelve hours This precipitate u collected mi 
cloth filtera and washed with cold water till the greater portion ^tiie acid is remored 
It u then dried redULCd to a fine powder, and digested in i suitable extracting appa- 
ratus with boiling bisulphide ot carbtm, which dissolves out the cryatallizable 
Lolonring principles of the munject, and leaves a considerable quantity of dark- 
coloured resinous matter The excess of the bisulphide of carbon having been 
removed by distilUtioii the bright red extriet, consisting chiefly a mixture of 
muDjiBUne and purporine, is treated repeatedly with moderate quantities of boihng 
water and iiltircd The munjistiue diesolvea, forming a clear yellow liouid, while 
almost the whole of the puipunut remaitis on Che Alter ^hen foe solution is 
acidulated with ^drochlone or sulphuric acid the mni^i^Cine precipitates in large 
yellow flocks Tnesc ate collfcted on a filtir and washed slightly with cold water 

I he precipitate is then dru.d hy pressure and di<>so]ved in boiling spirits of wme 
slightly aeidnlated with hydrochlor c acid to ixmo^e any adhering alumina As the 
mupiiotine does not subside from cold alcoholic solutions, cien when they art hugely 
diluted with water, about thiee fourths of the spirit itc drawn o£P by di^illation, 
when the mupiistme is depneittd in large yellow sc ties Bv two or three crystallisa- 
tions out of spirit in the wny iu«t described the munjustine is rendered perfectly pun. 

' 1 ha\o likewise succeeded in extracting munj stine directly from muigeet by 
boiling It with w ater, filtenog the solution which has a dark brownish colour and 
then acidulating with hydrochloric acid The precipita t which falls is collected on 
a Alter, washed dried and treated with boilmg spirits of wine, which leaves a lar^e 
quantity of pectine nndissoh ed 

“Ihe munjistiie which dissolves in the alcohol is obtained in a pure state hv 
repiatcd erx stallirations in the way already irdicated The fiist process which I 
hivL described is however hv far the test The colounng matter of muiyect can 

I I cwise be oxtrictcd with boiling s lutions of alum, but 1 find sulphite of alumii a 
ginllj priferahli, as the alum by its teudtney to cnstaliiac vtiy much impedes the 
h tun n of the li lu ds I likewise attempted to employ Profe««or C Hopp s process 
with sulphurous acid wl ich gives such excellent results with ordinary madder, but 
I ioiind it wholly inappUcahle to mnnyeet 

Munpotme pi (pared I y the processes described when crystillised out of alcohol, 
forms goi ien-x cilow pKtes of gn at hnlliancv It is hat moderately soluble in cola, 
hut dissolves pretty readily in boiling water, forming a bright yellow solution, from 
w 1 leh It » deposited in flocks when the liquid cools Saturated solutions alnin«t 
pelitimse It dissolves to some extent in told, hut mnre Kadily in boiling, spirit 
ot wine, and is not precipitated bv the add tion of water It d ssolves in ciibonate 
(t soda with a bright red colour In ammonia it forms a red solution with a blight 
tinge of brown eiustic soda pinducing with it a rich crin ron colour Both its 
svu(ons and alcoholic solutionb when Wlcd with alumina, foim beautiful flakes ot a 

I II Jit oi%ng< colour almost the whole of the niuiji<tin> being withdrawn froi i 
s IitioD ihesL flakes are soluble i» a Jiigc extiss of enus le soda with a fine 
(I mson (oliur Muniist nc dyes eluth nioidiutcd with alumna a bright orange 
>\ ith iron mord int it v lelds a brownish pui pie coin ir, and with J urk( v red mordant 
a phasing deep mange These co'oars ai<. moderately pirmanent and bear the 

* ipplicatiou of bran and soap tolerablv well Jhe mumistine sensibly modifies the 
colours produced by muijeet, giving the reds a shade of scarlet, as has been long 
observed 

Commercial nitnc acid dissolves munjistine with a yellow colour, but docs not 
appear to decompose it even on boilm,. Fuming nitnc acid (lo) dissolvib 
munjistmc 111 the <mld, and on application ^ licit decomposes it, no oxalic acid being 
produced It roadiLy dissolved in told sulphuiic acid with a bright orange e(floui , 
aud the solution may be heated nearly to boiling without blackening or giving off 
sulphuric acid, it is reprccipitatid by water in v cilow flocks apparently unaltered 
\\ hen brmiiine water is added to a stiong aqueous solution of munjiAtine, a pale 
coloured flooculent precipitate is immediately produced , this, when collected on a 
filter, washed and dissolved in hot spnt, furnishes minute tufts of crystals, evidently 
a siibstitution product 1 may remark m passing, that when alizarine is tieih d with 
bromine water in a similar wav, it also foims a substitution product, iivstalliziug in 
needles I am at present engaged in the cximination of both these eompoiuuls 

‘ When muigistineiB strongly heated on |datinam foil it readily inflames and leaves 
no residne, when it is coreflilly heated m a tube it fuses, and crystallizes agom on 
cooling It sublimes more readily than either purpnnne or alizarine, foixning golden 
scales consisting apparently of unaltered moigutiiie, as they give the eharactenstic 
rich mniBon colouration with caustic alkalies Baryta water produces a yellow 
pieapitate with munjistme. Acetate of lead throws down a bn^ onmson prempi- 
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talie* bolih m lia ftqBeoat tud klecdiolio sdctiQQi I eitpeei. from Ibis sod tho 
brosDine Mibcftitati(ni eomitound, Tery sboitl) to ascertiw tbs aionuo velght of Ibis 
b^T^, m die meuttoM I submic tlie retulat of its vltiomte unljws 
“ 1 314 gnus of monjutineyidded 7SS grins of carbomc acid,and 106 gnns of 
water 

‘ 3 328 gnus, muajutrae yielded 535 gims of eerbonic acid and 0765 gms water 
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*f The munjisbne operated upon in each case was prepared at different turns , iDore> 
over Ho 1 was burnt with oxide of copper, Ho 3 wi^ chroinate of lead 

* Miuyistine, in some of its properties, bears coDuderable res«mbldince to Bunge s 
maddir orange, the ntdtaeme of Br Sthunck, it » however essentially different 
fhim ivhiMcioe in several of its properties^ sach as its solnhility in water and alcohol 
&c , and in the amount of its carbon— rubiacine, according to Dr Sebnnek s analysis, 
containing 67 01 per cent of that element^ while mniyistine contains onlv 64 I he 
qiectra afforded by solation of the two substances as may be seen from the tollowing 
extract from a letter received fbom Pioftssor btokes, are decidedly different 

“The two sabstsDoes as» pofeetJy distinguished hy the lerr diffen.nt coloar of 
their aolntion m caibonatc ot sod-i, when a small quantity only of substance is need 
1 he solution of xnuigistiae is red inclining to ptnkidi orange tb it of rubiacine t 
clar t red. The tints are totally Uiffcrei t, and indicate a different mode of 
nlisorption Both present a single mtnimnm in the spLCtrum, but while that f 
rubiBcine extends from about D to F that of muojibtine extends fhim a good w av 
beyond D to some good way beyond F The beginning and end of the band in eac.li 
case u not very debnitc, and vanes of coarse with the strength of the solution there 
can be no doubt of the radieal difference in the position ot the band of absorption 
In this way it is easy to coniincc oneself that the difference of the colour is not to 
be explained by tbe puss ble admixtare of some small impurity pmsent in one oi 
other of the specimens 'VVith caustic potash, munjistine gives as nearly as powible 
the same colour as rubiacine, agreeing with the coloar of rubiacine in carbonate of 
soda. There appears to be a slight diffeiuicc m the spectrum of the muxyutine and 
rahiacin*> solutions, but not enough to rely on so that the substanoLS are not to be 
distinguished by their solutions in caustic alkalies 

‘ A second perfectly valid dist net on is however, afforded by the diffticnt colour 
of the fiuoresoent light of tbe ethen-al solutions The solid substances thenisclvLi. 
and their ethereal solutions are ffaorescent to a considpiable degree but the tint ot 
ffie fluorescent light of the ethen^l solution of rubiacine is orapge yellow, while that 
of the ethereal solution of mnuiistine i» y ellow inclined to green 7 he examination 
m a pore spectrum shows that the difference is not due to the admixture of a small 
impurity, itself y leldmg a fliiorcboent solution , but the tints may be readily con* 
tnsted by daylight almost without apparatns, by the method 1 have described in a 
paper, ' On the existence of a second crystiihsable fluoppscent substance m tbe bark 
of the horse chestnut' (Quart Journal CAem Soc vol ii p 20) 1 consder eitlur 

of the two points of d fference [ ba^e mentioned sufficient by itselt to establish the 
non identity of munjistine and rubiacine 

“The pu^onne which I succeeded in extracting from mut^eet and in purifying 
from munjistine in the way already described, formed beautiful daik crunson needles 
having all the usual propenies of that substance When examined by Proftsuoi 
Stokes they gave the very charactensuc spectra of purpunne 
“ 3285 gnns of purpunne gave 8005 ^ms carbonic aoid and 10 lO grms water 
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“ From the resulte above detailed, there can therefore be no doubt that the colourings 
matter of muajeet. as already stated consistB of purpunne ind munyiatme ' 

The following additional note occum in vol xiu of the Proceedings of the Bogal 
Society p 148 

* Tmctorml ■pwoet of Mnu^atme aud — Frofessor Bunge stated in 1875 that 

nuuyeet contained twice as much available colounng matter os tbe best Avignon 
madder fbu nault was ao unexpected, that the ftassian Society for the encourage 
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m«iit of mawi&etiiiwHb to whom Ph^uor Range** memoir wsb wig^ellr addressed, 
referred tire matter to three eminent German djren, Messn Dumenberger, ^hn, and 
Nobiling Them gentlemen r^rted, as the result of nameroua and earefiilly con* 
dueted expenments, that so fiir from munjeet bei^ richer in eoloanng matter 
ordinary madder, it oootamed coneiderahly lem oonclnuon has been confirmed 
by the erperience of my friend Mr John Tborn, of Birkacre, near Chorley, one of the 
most skilAti of Uie Lancashire pnnteri 

* From a numerous series of espenments I have Just completed, I find that the 
garancine from mupjeet has about half the tinctorial power of the garancine 
from the best madder, viz Kaples rootb These, however, yield only about SO to 33 
per cent of garancine, while monjeet, according to my friend Mr Hig^a of 
Mancbesur, yields from 62 to 53 per cent Taking the present pnees, therefore, of 
madder at S6 shillings per ewU and tniii\)eet at SO shillings, it mil be found that 
there will be scarctly any picunuiy advantage m uamg mnnjeet for ordinary 
madder dyung The colours frommunjeet are certiinlj brighter, but not so durable 
as those from madder, owing to the substitution oi parpurine tor alizarine There is, 
however, great reason to betieie that some of the Porkew red dyers ate emptoymg 
girancine trom mmueet to a considerable extent When this is the ca^e they 
c\ idently sacrifice fastness to brilliaocy of colour By treating bnch a garancme 
with boiling water, and precipitating by an acid m the way already described, its 
sopbistication with munjeet may very retdily be detected The actaal amount of 
colonring matter in mnnjeet and die best madder is very nearly the same, but the 
intcnonty of mutyeet as a dye-stuff rcsnlts tro □ us containing only the comparatively 
feeble colouring matters, purpurme uid munjistine, a smdi portion of the latter 
b iDg useful, whilxt the prehcnce of mnnjihtine in l^irge quantities appears to be 
positively injunoas So much is this the case that when the greater part of the 
munjistine is lemovcd from nnu^cet-garancmeby boiling water, it yields much richer 
diad( s with alumina mordants than beion ’ 

MUhTZ S MLT \L A brass eompostd of 40 parts of zme to 60 of copper 
These proportions may be somewh it v incJ, but the a^ve arc commonlv regaided as 
the most favourable for rolling into sheets 1 he metal being pioptilv melted is cast 
into ingots, heated to a red heat and rolled into sheathing, and worked into ships’ 
bolts at that beat It will not work well at a lower beat See Bhibs 

MUKLX 'f bis genus, belonging to the Mollusca contains mdny beaut ful shells, 
iiom which the Tynan purple of the ancients was probablj obtain^ 

MUREX ANE 1 he purpuric acid of Prout , its formula » C*N* H*0* 
MUACXIUE Syn Purpurate of Atmmma C‘*H*N*0“ Murexide is one of those 
'idbstances which, although investigated by many chemists of great leputation, has 
long been regaided as of unceitam constitution Ibis is the more remarkable tiom 
the fact that, owing to its extieme beauty it baa always attracted a large amount of 
attention J[t is invariably formed when the product of the acbonot moderately strong 
nitnc aeid on uric aoid is treated with ammonia. Iliis ptoeess however, is rather 
valuable as a test of the picsenoe of une acid, than as a method of procuring muiexide 
Dr Gregory, who has given mueh attention to the best methods of preparing the 
Substanee in question, has published the following formula for working on the small 
• scale — “ Four grams of alloxantme and seven grains of hydrated alloxan are dis 
solved together in half an ounce by me asure of water by boiling, and the hot solution 
IS added to one-sixtb of an ounce by measure of a saturated or neaiiy saturated solu- 
tion of carbonate of ammonia, the latter being cold This mixture has exactly the 
proper temperature for the lormatiun of murexide, and it does not, owing to its small 
bulk, lemam too long hot. It instantly becomes intenselv purple, while carbonic acid 
18 expelled , and as soon as it begins to cool thi beautiful green and metallic looking 
ciystals of murexide begin to appear As soon as the liquid is cold, the«e may be 
collected, wash id with a bttle cold water, and dried, on filtering paper ** 

Ihe analyses of murexide are rather discordant, the carbon in all of them being m 
excess. 1 his arises from the very large amount of nitrogen presi at, a certain portion 
bi coming acidified passia into the polash apparatub causing an undue mciease in its 
weight The following are the analyses as yet made — 
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l%enippe>ri>o vktfmr that the fbraiala nwweati lii im 

eonpOHUon Murexide b formed vhra unmile, nrarexaiie, or duisnunide, ai it » 
lonietimea fialkd, u hoUed irithpttoudeitf raercoiy* Dr Gr^;oty regarded sraMzaae 
u a eqmrBte nbetance, aad as identical vitih pnrporio and* he also oonjidered 
C*N*H:K)* as its j^hahle formala. This appears from mora recent researchee to be 
inoorreet, aa manaane is doubtieas the came substanoe aa uramile, irfaile porpuno acid, 
which » btbasic, is r^reaented hy the formula C"H»N*0« The formal^ abore miren 
for morexide and nranule rendera tiie reactioa of peroxide of mercury arith the latter 
easily xnteUigibie | it is, in fact, a Toy simple case of oxidation, thus <— 

ao»ira*o‘+ 20-^ c"iraH>"+ 2H0 

UnanQik Ifuveaids 

The limits of this rrork preclude any farther notice of the scientific relations of 
mnrexide, bat it is necessary that ve should consider it in its chancter as a dye stuff 
It has been fonud that murexide forms a senes of beautiful compounds with cenaiu 
metallte oxides, more especially lead and mereary, and these compounds have been 
empliycd to a Teiy large extent in tiie dyeing, and more espeoiaLIy prmting.of cotton 
goo^ It 18 {dam that if one acid were only obtainable foom the anne of strpLnts ur 
tlie Mdunents from the urine of mammalia, it could never be made use of in the ai te 
It happens, however, that the solid urine of birds contains it in large quantity and 
since we have become acquainted with the va>t deposits of g^no existing m v^inous 
parts of the globe, the manufoetnre of murexide has been earned out on a scale which 
would, a few years ago, have appeared impossible We must, in order to be clear, 
divide the process into two parts, one being the preparation of unc acid from guano, 
tile other the oonversiAD of the acid into murexide 

IWparatum of orw and from ciuiho — la order to get rid, as much as possible, of 
the imnunties contained in the guano, it u in the first ^ace to be treated with muriatic 
acid, which will remove carbonate andoXslate of ammonia, carbonate and phosphate of 
hme. and ammomo-magnesian phosphate The unc acid will also bt liberated from 
the suhstauces with which it may be in eombiuation The operation ma;^ be pci- 
tormed in a leadeu vessel, heated with a leaden coil, through which steam parses It 
IS essential to success that the guano be added slowly, otherwise the vioknt cfflr> 
vescenee, which is caused by the dte ompositionof the cartonates bj the acid w ould cause 
tite liquid to escape IVom the vessel The nuxture of guano and muriatic acid is then 
to be heated for an hour, alter which it may be run off into tubs, to be washed with 
water by decantation The first waNhings contain a large quantity of ammonia in the 
state of sal ammoniac , it should be worked up m some way, in order to prevent the 
loss of so lalnable a salt As soon as the residue of the guano is sufficiently waiJied, 
It may be transferred to cloth filters and allowed to drain. The residue from the 
action of manatic acid upon SOi) lbs of gnano can now be treated by Braun’s process 
for the extraction of the uric acid It is to be placed in a coppir boiler of* sufficient 
capacity, and boiled for an hour with 8 pounds of caustic soda nod 120 gsUoos of water 
It must be ctmstantiy stirred Two or three ponuds of quicklime are now to he slaked, 
enough water is thin to be added Co make whole mto a thm paste, which is to be 
poured into the mixture of caustic soda and guano residue After a quarter of an 
lioor’s boihug the fire is to be removed and the whole allowed to rtpoy* until char 
The bright liquid having been siphoned off fbom the residue, the latter is to be triaud 
with 120 gallons more water and 6 pounds of soda, 2 pounds of slaked lime are 
also to be added in the same manner an in the first operation The hme is for the 
puipose of removing extracuve matter, and it has been found that it does not do to 
use It in any other manner than that desenhed. If the soda and lime be allowid to 
react upon the guano residue at the same time, nrate of lime is formed, which, owing 
to its comparative msolubility, causes much trouble m the subsequent operations 

The two alLaliue flnids containing the nrate of soda are to m precipitated while 
warm by a moderate excess of hydrochloric acid The precipitated mic acid is then 
to be washed with water and dried. 

Cmternon ofihe *rie and uite murexide by ^am'» proctu — In the first place, a 
very large bath of cold water must be provided, hai mg a number of eartheuware 
basins lloatiiig upon it. Into each of these basms 2^ pounds of mtnc acid are to be 
poured, the strength of the acid bemg 36° Beanme One pound and three quarters 
of the unc amd, prqwred as above, is now to be added by very small quantities at a 
time If the temperature rises above 90° F the whole is to be allowed to cool before 
adding any more unc aeuL If tbe miter in the bath be so cold that the temperature 
falls so low as to stop the reaetum, it may be set up again by adding warm water to 
the batb, or, more conveaiently, by sendmg some steam mto it for a short time At 
firrf tbe unc seid need only be added to the mtne acid by apnnfclmg it on the sarfiuc, 
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towMrds a>e «ad of tba cpentiMi , when the nitnc acid has beeome eofteUed, it » 
neoessary to aur U Ja lue qaantit; of mixture eontauu-d in two hasnis ii now to he 
placed in an enanKlled iron pot o& a sand bath As the heat increases the fluid will 
bod Bp iB thep^ and to {weveat ] obs the resed jmut be muored fhun tbe Are fiir a 
abort tame heating u to be repeated in this manner nntil the texnpentnre rises 
to S46°‘ F , and, after remonng the pot to the coolest part oi ihe sand bath, half a 
ponnd of liquid aminonta is to be stirred m qnicfcty In a few minates the whole u 
coDTerted into what is cidled in commerce by the name of Mvre^ndt ea pate 1 o 
convert this into the purer prodact known as Afurexide m ptnuHn, it is to he repeatedly 
stirred up with water and filtered, to remove the saline and extractive matten 
In dyeing cotton by tnians of murexide, it is necessary to use lead and mercury as 
mordauta Lanth’s process consuU in fixing oxide itf lead upon the fibre by fii st 
immersing it in a bath of acetate of lead, and then in ammonia or hj a hath of oxide 
of lead and lime Ihe dye is then mixed with pemitrate or perchloride of meicuiy 
and a little acitate of aod^ and fbe coUou goods an worked u it for a suffieient time 
For pnnting, the murexide is mixed with thickened nitrate of lead, and the cloth 
after printing » dned and suhsequcntly passed thrau^ a hath containing IfiO litres 
of water, 1 kdogramme td corrosm Bublimate and 1 kilogramme of acetate of voda 
In Sagar and Schultes patent process they pad the cotton goods m a solution of 
murexide aith 6 pounds of mtrate of lead m S giUlons of water, to uhieh when cold 
6 oumts of corrosive sublimate dissohed m S gallons of water are added I he goods 

ate dned after dyeing in the above solution, and the colour is fixed by again pnddmg 
in a solution of wheaten starch, gum gum substitute or fiiy similar substance 
Silk mav easily be dyed in a bath of murexide mixed with corrosive subbmate 
Wool, after being well washed and rinsed, is to be dyed in a stroug bath of murexide 
and then dn«.d It is after this to be treated at a temperature oi 104 to 1 J >® F with 

a tilth coQlaining (lO grammes of corrosive suhhmate, 75 grammes of acetate of soda, 
an i 10 1 trts of water — C G V 

Murexide has now so completely istablished its place in the arts that the following 
notice of It by Dr Hohnann lu his report on the chemical section of the Exliibition of 
18b2, forms a very a) pro{nate addenda to Mr Gieville Williams not ce 
Hutancal xotHte'^&nce the year 1851 there has appeared on the chemical honzon 
a rare and beautiful substance formerly looked upon as a laboratorv curiosuv, a 
product to be admired f r its bnlliant metallic lustre and ftr the elegance of its 
del cite crastals, but not otlicraisc imponaut In consequence however of the 
api lication it found m the dy emg and printing oi fabrics, it suddeuly oprang into great 
n. luebt and was prepared m (.xtremely large quantities This substance is mu art fp, 
fiist not w-d bv Prout but obtained m the state of pantv analtst i and descnbed by 
MM Liclig and Kohler in the admirable paper on Une acid and iiadenvames 
It w as desuned how ever, to have but a brief celebrity After havim; shone tor snmt 
time w iih great Iu<rtre, it was saddcnly eclipsed by even more resplendent rivals— 
the goij^eous cnmMtis purples and vitdtls derived fiom aniline and its humolognes 
Nl V ertheless, murexide deserves for more than one reason our senous attention , 
indeed it would be diAi ult to mention a substance whose history is more instmcuve 
Cl rtamly the resourcev oi mo lern chemistry were nev tr more adm rably illustrated 
th m ID the promptness with which tne sudden demand ior murexide was met ynd 
all opctation, delicate and cimplex even as a laboratory process made available on 
an industrial scale Those who had on y seen murexide idoming as a rarity the 
shelves of a museum, mi^ht well be astonished when thev found it by hundredweights 
in the market, nearly equalling m punty the laboratory produot itself, and sold at a 
price almost incredibly low 

□ he reporter had the good fin-tune to be a student in Frofe<wor Li^ig s laboratorv at 
the time when ii^her with Professot Wohler he earned on those researches upon 
uric acid which became celebrated for the bnlliant light they thiew upon the nature 
and composition of muiexide lie has thus had many opportaniues of w itoess ng the 
ditficultiea which arose in the preparation of the aubstanie, and he can record as he 
shared, the tnumph which the whole laboratory felt when a few granunes of it were 
first obtained m a state of punty 

Murexide has the formula OgH N^Og, and has been eonsidend by some as put 
purate of ammonium The acid of tbi« salt cannot however be laulatcd As soon as 
It IB set free by means of a stronger acid, it is immediately dummpostd into other 
pEpducte, murexan, alloxan, &C 

"PrfparaiVH of Murexide — The preparation of mnnaude involves two distinct 
operations, vix — 1 The extrai^tion and punfieatioia of uno acid S The trans 
format on of nne acid into murexide 

^rtes of Vne Amd-^UrLc acid is ibund m the excrements of serpents and birds, 
and in gnano, as urate of ammoniam The exeiements of serpents contain almost 
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l»aT« une acid, parti; cotnliiiKd viih unmoDiiuii, partly free The supply of ihtM 
JABtetial^ » however, too hmited to lofe fbr aoy other than laboratory ixtienmenta 

Almost all the unc aeid need lo the aita » derived from goauo According to tite 
process pitented by Mr firooroui, the guano is extracted by meius of hut dilute 
bydrochlraie aetd, vbieh duaolvea oat the carbocatea. oxalatn, and pboaphatea ot 
ammonium, calcitmi, magneaium, &c He insoluble residue ccmsists of unc acid, 
mixed -with sand day, adphate of calcium, albumen, mucus, &e It is treated Kith 
fresh quantities of hot hydrochloric acid, vashed, drained, and dried It may thin 
he cm^oy ed directly for the preparation of muremde 

Bat if a purer uno acid be required, it may be obtained by diSBoIving the crude acid 
in a boihug solution Of dilute caustic potaifa, aud precipitating the clear aoluuon with 
an acid The unc acid uthns obtained almost pure, and may be filtered, -vaBhLd 
and dried 

The unc acid can also be dissolved in rather concentrated sulphuric acid, heated to 
60'’ to 80° C, and then precipitated by the addition of Hater, filtered, washed, an 1 
dned. 100 of good guano yield from two and a half to chi ee pa-ts of uric ar id 

TraruforTRatum of trie aetd iMto Muiexide — <For this purpose the uno acid is first 
diBSohed in coldmtno acid, which » placed, for this purpose, in earthenware pots of 
Aotn four to five htres capacity and has thi unc acid gradually added lo it lu smuEl 
quantities each portion being allowed to dissolve entirely before a firesb quantity is 
inti odneed 

This operation takes ftom ten to twelie hours yields a dark-brown liquid 
consisting chiefly of nitraie^of urea, alloxau, alloxautine Ihese two IwiA substances 
treiuentli form a cnstalhne cin^t on the surf ice of the liquid, and their siinultancous 
presence forms one of the most fai ourable conditfong f( r the abundant formation ot 
murexide 

The liquid thus obtained is treated in one or other of the two following mode* — 

1 1\faen It IS di sired to obtain purpura te of sodium it i« uiiipU diluted with water, 
mixed with ccibonale of sodtum, and htatod 

2 ^ hen on the other liai d purpuratc of aTnrooniuni or murexide is rtquired, 
carbonate of ammomam is aaded 

1 he liquid thus obtamed is evaporated in glared vessels of considerable size, care 
being taken not to raise the temjierature bey ond 80° C , and not lo operate upon tun 
much liquid at one time la proportion as the liquid becomes more < onientrated and 
pasty , ammonia set flree by the decomposiiion of the nitrate of urc-t ur urea alone, 
reacts m its nas ent condition, upon the allox in and alloxantine and forms i urexnU 
which appears on cooling as a brownish red or violet substance, sometimes of a greenish 
tint This constitotes tht. purple eorniiK of Mr Brooman 

It IS, however belter to employ ammonia, or its carbonate, added in small quantities 
at a time to the nui ic solution, ti 1 the acid liquid is neutral or sightly alkaline w h ch 
reattinn it should pennanentl-v reta n 1 his liquid is then heatod to ahuatGU^to 77'’ 
C and yields, on cool ng, crystals of mnrcxide Plie mother liquid ib agaift he itid 
witli ^all quantities of ammonia and cooled , when a fK-sh crop of cry stalb ^ inurt xidc 
» obtained 

Crtfsialltged Murextde — During the last few yenra the dyers aud printers hate 
gradually abandoned the use of pastes of mnrexide in order to employ it solely m tlie 
form of crystals The mafinfactnre of the latter has been brought to such per Action 
that, cr^tallired in the shap of magnificent needleb,exquibiicly beaut fill and puie, it 
has come mto commerce at very reduced prices 

,S/atutiey o/ the maMu/aelure — 'VV c may form an idea of the extent of this manu- 
facture, at the time when it had reached its culminating point, ibom a etatement u ado 
by MesWv behunck Angus Smith and Roscoe, that the weekly yield of man aide of 
one factor? only — that of blr Rumney of Manchester — amounted to no less then 
twelve cwts , a quantity in the production of whudi, it is asserted, about twelve tons 
of guano were consumed The cost of niurexide m paste was onginally 30> per lb , 
but It has gra lually fellen to half that price 

Ihopm-pumte of if auRORiirm —According to a private conminnieatum from M E 
Kopp, the iBopiirputate of ammoDiam of M lllasiwetz, a product obtamed by tbe 
reaction of cyam^ potassium upon picric acid is not only isomeric but identical 
witu the marexide obtained feom unc acid M Kopp bases bis opinion a{>on tbe 
fact that iQ di emg wool aad silk with marexide the same processes are requisite, and 
give thi same results, whether the murexidc employed be prcqiared fiom picric acid 
or feom uno acid The dyed stuSs that produced exhibit no greater dillerenci s'of 
hue than may be observed m fehrics dyed by means ot aniline reds of different pre- 
parations The manufacture of murextde by means of picne acid and cyanide of 
potassium IS extremely simple To a hot saturated solution of the cyanide is added 
a aolutton of picric acid (one part dissolved in seven or eight parts of boiling wat^), 
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ahd the mixture allowed to boil for Mine time On cooli^ it deposits a cijetalline 
m&M oonnstia; chiefly of napore pnipante of po^essitmi ^ flltena^ and aqoeena^ 

through linen, redissohing the CTystallme mass m hot water, and a&mg carbonatp 
of potaannm to the filtrate, the salt is reprecipitated purpnrate of potassiam is thus 
ohlained, this salt being hut slightly soluble id the alkilme liquid Thu precipitate 
ifl filtered off, pressed and redisaolved in hot water , gal ammoniac is then added, 
and on cooliu, beaatifhJ ciyataJa of muivTide are ohrained 
Murexidt J^nuf and iVwtui^ — The first conception of the industrial appltcation 
of iDurexide appears to belong to Dr Saac formerly of Werterlmg. Haiit Rhin now 
of Barcelona, ttie process for dyeiug wool and silk by murexide are dne to V 
Depouilly , the methods of printing with this material upon cotton were deiised by 
hi Ch Lauth who employs as movants cfaiLflr the salts at mercuty, lead, and zinc 
In order to dye silk purple, separate aqueous sola' ions of mnrexide and of cortosiri, 
snhhmate ate prepar^, containing respectively about five p(.r cent of rolounn^ 
matter and of salt Tlio solution of morei-ide u mixed m the cold with a certain 
quantity of the sublimate, and the mixture la acidulated with nitne acid lu this 
cold bath the silk is agitated until the desired shade of colour has been produced 
Subsequent iniinemon in a snblitnate bath containing three per cent of the salt, 
imparts to the colour its charactenstic flreBhne8<i and brilliancy qualities in which 
it remained wilhont a nval until eclipsed by the still more brilliant mod more eauly 
prepared aniline colours 

In order to dye silk of a brilliant yellow, a salt of zinc is substituted for the salt of 
merenrs, the rest of the process remaining the same hen the thbrics of silk Lave 
been dy^, they are passed through water rendered very slightly alkaline by means 
of a httle carbonate of sodium afttr w hich they are washed 
^Tool may be dved with murexide m different ways, either b> using the corrosive 
sublimate bath first and then applying the murexide , or, by first immergm,r the 
tabne in the murexide bath, and afterwards fixing the ooloitr hy passing the web 
ihroogh water and a hot Wh of corrosive sublimate to which a little icetotc of 
sodium has been added Sometiint « a oeitain quantitv of nitrate of lead is added to 
the murexide bath, in order to ikcihtate the fixing ot the colounuii; matter 
In order to produce roae-colound or purple tints by murexide upon cotton, nitrate 
of lead and murexide are dissolved together m watei 

The printed cloth is fiist suvpended m a damp room, then ii traduced into x room 
pervaded by a slight ammouiacal atmosphere which assists in fiMog the purpuratt 
of lead and lastly, passed through a con os ve subliiiiate bath, containing one and x 
half per cent, of salt to fix the colour firmly on the fabric This process mav be 
conducted in various ways, but must always be based upon the employment of nitrate 
of had and corrosive sublimate, 

1 be murexide colours are very fresh and biilliant, and may be expos d to the light 
w,itkoi# fadiag They art himeveFy Dea^iUre toifte acticoi of sslphiirous- 

xeid. which taimshesand discolours them with extieme rapidity Th s drawback 
becomes very sertooa in places where the use gaa has become general , since in the 
combaztion of even well panfied coal gas there is always enough sulphurous acid 
generated to act upon fabne, dyed with mnrezide 

Althongh the manufacture of murexide hav dwindled to a mere shxdow of what it 
was a few years since, its early career will always be rcmimbtred as one of tlie most 
interesting and instructive tpabodes in the chemical history of colouring matter 
MCTBIATES were, trll the great ch<*iaical era of Sir II Davy s lesearches upon 
chlewme, considered to be compounds of an undecorapounded acid, the muriatic, with 
the different bases , but he proved them to be in reality compounds of chlorine wi h 
the metals They are all hnwevci, still known m commerce by their former appelli 
tion The only mariatca much need in the manufactures are zRKriate of ammonia, or 
Sai.>AxuoMar, and nairiate of see C 4lico Fai\ji>o and 1 in 
MURIATIC ACID See Hydrochlokio Acid 
MU8ACE£ The Plantain fiimily see Banxna 
MUSC kDCL WINE A nch wine of I anguedoc bee Wine 
MUSCOVADA The unrefined brown sugar of commerce 
MUSCOVITE GLASS Mica is sometimea so cilkd 

MUSK (Afuac, Fr , Moschua, Gum ) is a peculiar aromatic substance tound in a 

3 c between the navel and the parts of generation of a small male qvxdroped of the 
lerkiod, called by Linnsens A/bwAiu moecAtfintg which inhabits Tonquin and Thibet 
The colour of musk is blackisii-brown , it la lumpy or granular, somewhat like dried 
blood, with which substance, indeed, it is often adulterated The intensity of its smeU 
is almost the os^ entenon of its genuineness ^Vhen thoxoughly dried it becomes 
nearly scentless , bnt it recovers its odour when slightly moistened with water of am* 
moBU The Ttmqom mudi is most esteemed It comes to ns in smell bagBCOvtred 
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irt& a i«ddiA bVDvn hair , the bag of tihe Thibet nuuk la coTcred with a nlrer-gr^ 

hair 

The deer, from the male cf which animal ^emea the hag eoatatniDg this 
TaluaUe drug » obtained, u a natire of the monntainoea Sugenan and Langonan 
stepM of the Altai, on the nm Irash extending eaetwarda as ftr uthe nrer troeaei 
and JLake Bukal and genoallj of the mountaine of Eaeton Aua between 90° and 
60° of If lat There ate three kinds of mask known in the London market, which 
la in tnidi (be grtat centre of the mnek trade The Cabardteu or 17K«fiaii Mu^, 
which le rardy if ever, adulterated ftun its poor ftagiance, however, it does not 
tLteh more than Sa an oonee In the pod The Aacoai miuk u next in quality , it la 
very atitaig hot has a rank alnell , the poda an very large aod irregular in shape, 
(heir average vidoe is about 2(M an ounce The Thn^a or Ckinete muA yitlda the 
kind mostly pnied by the perftuner , it is more adulterated than either of the fonnt.r 
named but nevertheless realises at pnbhc anotion an average of 30 t an onnee in the 
pod The Musk tnporled in 1004 was 22,991 onncea, of the value of 87,800/ 

MLSLIN IB a fine cotton fribrie, which la worn either white, dyed or printed 

To Tthder t< and other fithrws non ntfiamauahle Thu very important inquiry waa 
eommitted by Profe<-sor Grabam at the desire of Her lylajestv to the care of Dr 
Oppenheiin and Mr Fndenck Yersmann, from whose report the following important 
concliuiODS have been abstracted After naming many salts found to be useless or 
nearly so, thev proceed — ' ^Ith regard to sulphate of anunoma, the ebeapestsalt of 
ammonia a solution containing 7 pir cent of the erystsls, or 6 8 per cent, of Bnhv» 
drous salt is aperf^ anti flamma^ In 1899 the Havanan embassy at Pans caustd 
M Chevalier to make expenmenis before them with a mixture of borax and snlphatc 
of ammcmia as recommended by Chevalier in preference to the sulphate alone Hi, 
thought the sulphate would Iok part of its ammonia and thereby giie rise to tbe 
action 1 f Bulphune acid npon tbe ihbnc Ifae autbars sav that they now have kept 
for six months whole pieces of muslin prepared in varions ways with this salt, some 
having been even ironed bat cannot find that (he texture was in the least degree 
w cakened. Chev alier ■ mixture, on the contrary, became injunous to the fabric, not 
only at temperatnres above S18°, but even at summer heat and thu can easily be 
(xplained, b^use he did not actuallv apply sulphate of ammonia and borax, but 
b borate of ammonia and sulphate of soda ’ 

Another drawback of Chevaliers nuxtnrc u the roaghneu whidi it gives to the 
fibne, and which could only be overcome by calendering the pieces while sulphate 
( t ammonia by itselt has not this effiict The nse of thu salt must therefore be strongly 
recouunended Of all tbe salts expenmented upon, only four appear to be applicabU 
for light fhbncs These salts are — 1 Phosphate of ammonia. S Ihe mixture 
of phosphate of ammonia and chloride of ammonium 3 Sulphate ot ammonia 
4 1 ungsCate of Boda « 

The sulphate of ammonia is by for the cheapest and the most efficacious salt and 
It was tbeiWore tried on a large scale Whole pieces of muslia (eight to sixteen yards 
long) were finished, and then dipped into a solution containing 10 per cent, of the 
salt, and dned in the hydro extractor This was done with printed musUiu, as well 
as with white ones, and none of the colour gave way, with the sole exception of 
madder porple, which became pate But even thu change might he avoided, tf care 
he taken not to expose the piece while wet to a higher than ordinary temperature 
Most of these expenments were made at the works of Mr Crum and ot Mr Cochran 
The pieces had a good finish, and some of them were afterwards submitted to Her 
Miqesty fbr inspection, who was pleased to express her satisfaction 

Mr Crum, who prepared some dresses with phosphate and some with sulphate of 
ammonia, arrives at the result, that, with the phospl^, tbe fintsb u chalky, and not 
transparent enough, whereas Ae finish with the sulphate u successful 

Other pieces, prepared with the sulphate were exhibited in the Exhibition nf In- 
veatiinis of the Somty of Arts, and at the ConversKione of the Pbarmaccatical 
Society, in July last. During die spaoe of six months none of the fribries prepared 
with sol|fiiate of anunoma have changed either in colour or m texture , it may Aere- 
foie he eraisidered as an estahltsbed focf that tbe solphate of ammonia mav be most 
advantageously apphed in tbe finishing of mushns and similar highly mflatnmahle 
fabrics 

Tbe authors filt, brnrerer, the necesMty of inqiuna^ further into the effi?et wbiet 
ironing would have iqxm Ihbnos thus prepared , fbr ml the above mentioned sails, 
being sidulde m water, reqtnre to be renewed after the prepared fhbncs have been 

was^ 

Mow, the solphate of ammonia does not interfore with the iromng so much as other 
salta do^ because a comparatively smalt porUou is requited but sbll, the difficulty » 
unjflewiait^ and sometimes a prepared pwoe, after hemg ironed, showed brown spots 
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Table I. 


Shoutiig amt^at peremtagt of Salta required tn Solution, for randeriag Mudin Mm* 

It^amjnablei A, of Crsatalli^, B, of Anhgdrota S(dtt Tweb/e sqvare inchea of 
Ae Mualm empltqred te^hed 83 4 graxna 


Msme pf Salt* 

A 

B 

Benurks 

Caustic soda 


8 

1 ca 

] 

Carbonate of Soda 


27 

10 

!■ InjunouB to the fiibnca 

Carbonate of potash • 


12 6 

LO 

Bicarbonate of soda - 


6 

54 

J Not sufficiently efficacious} too 
\ volatile. 

fBestrays the &bnev above 212® 
1 Fahr 

Borax ... 


25 

I 182 

Silicate of soda - 


- - 

155 

1 Injures the appearance of the 
^ ffibrica 

Phosphate of soda 
Sulphate of soda 


80 

32 

" Not sufficiently efficacion« 

C A concentrated *'2 p c solution is 
insu^cient 

J Destroys the fabiics 

Bisulphate of soda 
Sulphite of soda - 


20 

25 

18 5 
103 

I JtecomtHendrd on account of ita hemq 

Tunsrstafe of aoda 


20 

16 

1 iht aalri aali not vnitrftnng aitd 
the iummg of the fabrns 

Stannatc of soda 


20 

ISO 

Irjunous 

Chloride of sodmm - 


. . 

. - 

1 Conceatrattd solutions arc msuffi- 

f 'hloTide ol potassium - 


- . 

- 

J cient 

Cyanide of potassium • 


. . 

10 

Poisonous 

Sisquicarbonate of ammonia 



1 Not available 

Oxalate of ammonia •> 


* «. 

- 

Biborate of aintDoma ■> 


5 

36 

Destroys the fabrics above 2l2° 

Phosphate of affimrana 

. 


10 

Efficient but CTpeusive 

Pbosp, (^ammonia and soda 

1 

98 

r Expensive and scarcclj sufficiently 

L efficacious. 

Su^ihateofanmmia - 


1 7 

62 

f y^ny and recommended on 

\ account oj itt tew price 

Sulphite of ammonia - 


10 

9 

Deliquescent 

Cblo^de of aoimoDinin 


. . 

25 

Not sufficiently tfficacioas. 

Iodide of ammonium - 


. . 1 

! 

1 

Bromide of ammoDiuzn 


- 

5 

I- Too expcssira 

Um - . - - 


. . 

40 

J 

Thonret’s mixture 


' - - 

IS 

Efficient, but expeubive ' 

Chloride of bonum 



sn 

Not sufficiently effieEtcions 

blonde of calcium > 


19 7 

10 

DeliquescenL 

Sulphate of magnesia - 


50 

24 S 

Not sufficiently efficacious 

Sulphate of alumina > 


15 

77 

Debtims the fabric 

1 Not efficacious enough, snddestroy i 

Potash — alum - 



18 

Ammonia — Jibua 


S5 

IJ 

/ the fabnc 

Sulphate of iron • 


54 

28 8 

Not sufficiently efficaciona 

Sulphate of copper * 


18 

10 

j> Poisonous. 

Sulphate of zme- 


20 

11 2 

Chl^de of Slue - 


8 

58 

Deliquescent 

PtHitoehlonde of tin - 


5 

46 

Dehqueecent 

Fiotochlonde of tin and am- 

;}»_ 

47 

r Becomes yellow, when exposed to 

monium ... 

- 

\ the air 

Pinksalt - 

* 


7 

Ipjores the ftbnc 


4^e iron>noiads. On corenng the iron Trith plates of *inc or brasa, thra* spots did 
not appear | hat the difficultv still existed, and a irliite precipitate ooTermg the plate, 
shoired endently that it is ue xcdatile nature of the salt trhicb mterfer^ vith the 
process. An attempt to eonntenict this action of the salt, hy adding wax and snntlar 
auhstanoes to the starch remamed also nithrmt any resalt. 

For 1 ^ lanodiy purpoaeg, the tungstate of soda only can he recommended. This 
salt oSera only one dlffionlty, via , the fonnatiop of a bitongstate, of little atdnhihty, 
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wtneli cr} itallises firom tbe w^nticm. To obtwn • cootUnl lolTition, titi* laconTenience 
mwt ^ iarni<niDted» and it wu found that not mily phosphoric acid, in ver^r small 
proportion, keeps the solution in ita onginsl state, hut tlut a small percentage of 
phosphate of soda has tbe ume effect 

The best way of prepaniig aaolation of minimaTn strength is as A^loas * — A con- 
rentrated neutrat solotion of tangstate of soda is diluted with water to 28 ^ Twaddle, 
and then mixed with 3 ]>er cent of phosphate of soda. This solution was found to 
keep and to answer well, it has been introduced into Her Majesty’s laandr}, where it 
18 constantly being used. 

The effects of the soluble salts ha^g been thus compared, a few rmnarka are 
necessary respecting means which may be adopted permanently to fix anb flam- 
mable expedients, so that tbe snhstaneea prepared may be wetted without losmg tbe 
property of being non-inflammable. 

wlying upon the property of alumina as a mordant, we tried the combination of 
oxide of xme and alnmina. obtained by mixing solutions of oxvde of »ne in ammonia 
and of alumina in canstic soda, bat although this precipitate protects the fibre, it 
does not adhere to it when washed. 

The oxydilonde of antimony, obtained by precipitation from an acid sotntion of 
cblonde of antunony by water mixed with only a little ammonia, is a good anti-flam- 
mable, and it withstand the action of water, but not that of soap and soda It was 
not found that the solution of this and other salts in muriatic acid liqored the texture 
of the fbhne, aa long as thisVas dried at an otdmary temperature 

The borate and phosphate of protoxide of tin act effectually, if precipitated in the 
fibre from concentrated solutions of these salts in mnnatie acid by ammmija, they 
withstand the infloenee of washing, but give a yellow tinge to the ftbnea. 

The same remarks apply to arseniate of tin Tbe stanoates of lime and zinc protect 
the fabric, but do not withstand the action of soap or soda. 

The oxides of tin gire a favourable result, inasmuch as they really can be perma- 
nently fixed , the yellow tiugc, however, which they impart to thelabiics will always 
confine their a])plication to coarse substances, such as cantats, sail-cloth or ropes 

The canvass thus prepared must be dned and then st ashed, to remove the exetss of 
precipitate water does not remove the tin fiom the cauvnss. 

A piece about fbrtv yards m length has been prepared by ordei of the stoTLkeeper- 
general of the Royal »avy, but it was found to have lost in strength, and increased 
in we gbt too mneh, to allow of its application 

These expeinnents, however, being the firat saoeeesful attempts permanently to fix 
some anti-flammable agc’its, may have some interest, although they leave but little 
hope that the result of fixing anti flammable expedients will ever be obtained without 
nqunng the ftbnes. 

By dctennmiug tbe comparative value, and ascertaining the difficulties whijh have 
prevented, till now, the general use of protecting agents, (he authors were led (o 
exclude a number of *tii a hitherto propon^ and to advocate the adoption of sulphate 
of ammonia, and of tunpstate of soda, lU mannfactones of light fhbric6,and m laundries 

They hc^, therefore, that the general introduction of these salts will soon greatly 
reduce danger and Iom of life through fire. 

Tablb II 


Skomng the tnereau w wetght of Mtultn prepared with varunu anft-JiammaUe 
expedienta 


Mnilin (not itanfaed) prepaml with a Mlutton of 

Itiemud In weight abaut 

7 per oenL of snlphate of ammonia ... 
10 per cent of tnngstaie of soda ... 

13 per cent of Thouret's compound - . - 

18 per cent 

QT per cent 

24 per cent 


In the manafoctnring proeeM the weight increases at a somewhat higher nte i a 
piece of starehed tarlatan, weighing ahont 8| ox , took up about 2 oz of sulphate of 
ammonui from a 10 per cent solation. 

Hr Oppenheim and Mr. Versmaun have received a certificate from Mezsiy. 
Coehnm aud Dewar, of the Kirktoo Bleach Works, Heilston, who bear witness to 
the perfect success of the procetb for rendering muslms non-inflammable, by tbe 
Bl^icatioa of sfilpbate of ammonia. They have finished many pieces of the finest 
DMslins by this process, and tbe texture the cloth is In no way inynred t while 
neitlier eolour nor the elasticity is materially changed 
mie manager of the Queen's laundry expresses entire satisfaction with the action 
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of di« lolation (namel), of tongstate of soda) for readertafr fiibrici, saeb m 
ruTtouis, muslin dresses, &c» non-mflaianiablc After hating tasted ranou salts 
and solutions latendod for the ywpne, this is iLe only one fonod U> be neither 
injBnoiu to the texture or colour, nor in anj degree difficult of applicaticn in the 
wB«liiug process. The iron o\er the materul quite smoothl), as if no 

Bdlulion had been emploj td The sotatioa increases the stiffness of the ihbnc, and 
Its prutecting power against fire is perfect. The writer sajs that nuiiy 
ha>c been submitUd to her Mi^estv who was hyhly pleased with theni, and has 
commanded that the solution be used in the laundry for eservthing liable to dancer 
from fire 

(JSSEY# B AND Thin shells' binds occuTTing m the coal measures are eaiied 
ht the miners mussel band, or musscl bind 
MUST is the sweet juice of the grape 

MU&TARD (Afmaznfe, Fr , iSisni^ Qenn ) The 5'inupw Ahpa, or common black 
mustard, is a plant which yields the well known seed used as a condiment to food 
Flour of mustard is prepared at- follows The seeds of black and white muotard are 
first crashed between rollers and then pounded in mortars Ihe pounded seeds are 
then sifted The testdue lu the sieves is called dn>mng^ and wbat passes through is 
the tiBp«r«/7oKr of miutard, which bj a second sifting yields the pure floui Common 
mustard IS adulterated with wheat flour, and coloured with turmeric, being rendered 
hot bv pod pepper Mustard cousiuts of «». 

JIfyrmir acid, an modorons, non volatile, bitter, non-crisfalltsaUe acid 
Mjfrostne, a substance in many respects analogous to vigetable albomcn 
Smapuyne white, brilliant, micaceous volatile crystals 

Od af mustard — Volatile oil of niustird is coioiiiiess or pale> yellow, it has a 
penetrating odonr nud a most acrid burning taste U is represented bv the formula 
Wl'NS ' 

Ftxtd ott of mustard —This constitutes 28 per cent of the seeds It has a fajrt 
odour of mustard and a mild oilv taste 

M L«normand gives the following prescription for pnparm]^ mustard for the table 
Ihis 1 *. usaillj termed Frcach wnuta/d 

^V itb 2 pounds of very fine flour of mustard, mix half au ounce of each of the follow- 
ing fresh plants , parslev, cljersj], celery, and tangon along with a dove of uarhe, and 
tweh e salt anchov es, all well minced 1 he whole is to be triturated with the floor of 
mustard til) the mixture becomes uniform A little grape-must or sugar is to be added 
fo give the nuiamte sweerness , then one ounce of salt, with sufficient water to form a 
tbmnish pa^te by rubbing m a mortar “With this pasta the mustard pots being nearly 
filled, a redhot poker is to be thrust down luto the contents of each, which remov cs (it 
is said) some of the aemnonj of the mustard, and evaporates a little water, so as to 
make room for pouring a little vinegar upon the surface of the paste, Such table 
muBtau^ not only keeps perfectly well, but improves with age 97 cuts of mixed 
mustard were tmpm led in 18 j 6 
MUSrARDOIL SeeOns 

MU r AGE IS a pioccss used in the south of France to nrrett ihe progtess of ferment- 
ation m the must of the grape It consists either m diffusing sulphurous acid, tram 
burning sulphui matches, in the cask containing the must, or in adding a little sulphide 
(not sulphate) of lime to it The last is the best piweas Sec FiaUKvriwoa 
MU 1 ION SL L L la mneh used in leather manufactories for tallowing hides Its 
composition is— caibon, 78 996 , hvdroijtn 11 7C0 , oxygen, 9 304 

MIRICINE 18 a vegt table principle which eonatitutes from 20 to 30 per cent of 
tlie weight of bees-wax being the residuum from the solvent action of alcohol upon that 
snbRtanoe It is a grey ish> white solid, which mar be v ap irisc d almost w ithout alteration 
MkRRH IB a gum restn, which occurs m tiara of different sizes, dieyare reddish 
brown, aemi transparent, brittle, of a sbiniog froctnre, appear as if greasy under the 
pestle , they have a very acrid and bitter taste, and a strong, not disagreeable, siuill 
Notwithstanding the early knowledge of, and acquaintances with the use of, myrrh, 
we have no accurate account of the tree which yidds it, until the return of Ebrenberg 
from bis travde with Heinincb donng 18J0 35, m vsnou* parts of Afnoa and Asia 
He brought with Mm a speeunen ot the tree which had been de»cnbed and figured by 
Neesvon Esenbeck under the name of Bahamodendron m^nha The plant is first 
noticed by Alexander Humboldt m 1826 ^Ftrena 

• Myrrh is of three qualities —The first quality, Twhey mvirA, occurs in piece<i of 
iiregnlai form and of vanons sizes, connsting of tears, usually oorvered witn a fine 
powder or dust Tim second quality, EaU ihfia n^rrA, is imported firom tbe East 
Indies m cheats It consists of distinct tears or grams, which are rounded or 
irregular, and vary in size foora that of a pin’s head to a pepper com 1 he third 
quality is also Eatd luAui myrrh, but it occurs in pieces of a daik colour, and wbobC 
average use ib tliat of a walnut 
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Hyrrli flovi ftom ib« uteirions of a trw wliioh gnvwi at Gxaon, on the bovden of 
Arabia Fehx The tree fignntd by HonboUt » ooasideted by Lindl^ as identical 
with the Axnyns Kataf of Fordud. It eonuiste of resin and gnm in proportions stated 
by FViIIener at ai of the ftrnMraod 66 of tlie Juttert bet by Braoooot, at 96 and 77. 
It u used only in medieuie 

Myirh mported m 1863, 333 oonem, of the value of S.61S/ i in 1864, 473 oonoes, 
of the valne of 3,S07lL 


N. 

NACAB IB a tcrni denved from the Spaoidi word wzoor, which nnifiee mother 
of pearl , and u applied to a jole red colour, with an orange cast The aaenrat of 
Portagal or Bexetta u a orape or fine haen frdme, dyed fugmvely of the above tint, 
which ladies mb npon their countenances to give them a roseate hue. The Torks of 
Constantuople manahietdre the brightest red crapes of this kind. 

NACREOUS (iVaers, Fr ) A term applied to shells and mmerals which have a 
pearly or iridescent Instre. 

NAILS, MANUFACTURE OF ( Oau, Fr , Nagtl, Germ ) 

The iorgiug of nails was till of late yean a handicnfr operation, and therefore be> 
longed to a book of trades rather than to a dictionary of arts But several combmB' 
turns of mnchinciy have been recently employed, nnder tbe protection of patent^ for 
making these useful implements, with little or no aid of the human hand , and these 
deserve to be noticed, on account both of xheir ingenuity and unportsmee. 

As naiU are objects of prodigioos coneumption in baildmg their bIock<boasea, the 
citixens of tbe United States reri early tnraed their mechanical genios to good aoeoantm 
the construction of various machines for makmgthem So long since as tiie year 1810, 
It appears the Americazis possessed a machine which performed the cuttmg and head* 
mg at one opeiation, with such rapul«ty that it could turn out upwards of lOO nails 
per minate " Twenty yean ago, ’ says the seemary of the state of Miusaehusetts, 
•* some men, then unknown, and then in obscurity , btgan h't cattmg slices ont ci old 
hoops, and, by a common vice giiptng these pieces, beaded them with several strokes 
of the hammer By progressive improverocnta Blitting^nnlls were built, and the shears 
and the heading tools were perfteted , y tt mneh labour and expense were requisite to 
make naiU In a little time Jacob P(.rkinB, Jonathan Ellis, and a fow others, put into 
exeeuuoQ the thought of cutting and of heading nails by water power , bnt^ being 
more intent upon (heir machinery than upon their pecuniary aSurB, they were unable 
to prosecute the buBiness. At different times other men have spent fortunes m im. 
provementa, and U may be said with truth that mote Uian one miUioa oC dollara hat 
been expended , but at length these joint efforta are crowned with complete jocccsb, 
and we are now able to manQ&etore, at abont one-thinl of the expense that wrought 
nails can be manufactured for, nails which are aapenor to them for at least three- 
fourths of the purpo*>es to which nails are applied, and for most of those purposes thuy 
am full as good. The machines made use of by Ordiome, those invented by Jonathan 
EUis, and a few others, present very fine gpeamens of Amencan genius 

** To northern carpenters, it » well known that in almost all instances it » nnneces- 
sary to bore a hole before driving a cut nail , all that is requisite is. to place the cutting 
ed^ of tbe nail across the gram of the wood , it is also true, that cuS nails will hold 
better m the wood These qualities are, in some rongh building works, worth twenty 
par cent of the value of the airticle, which is equal to the whole expeoBe of manufoc- 
tnnng. For sheathing and drawing, cat nails are frill as good as wrought nails , only 
in one respect are the best wrought nails a little superior to cut nails, and that is where 
tt 18 neceBOiry they sboold be clenched The manufactare of cut nails was bom in 
our coDotry, and has advanced, within its bosom, through all the vanons stages of 
infancy to manhood , and no doubt we shall soon be able, by receiving proper en- 
coDXBgement, to ren^ them snpenor to wrought nails m every particular. 

“ The pnoeipal basmess of rolling and ahtfrng-tnills, is rolling nad plates } they also 
serve to make nail rods, hoops, tires, sheet iron, snd sheet copper. In this State we 
have not leas than twelve. 

* These mills could wH and slit 7000 tons of mm a year , diey now, it is presumed, 
roll and sht each year about 8500 tons, 3400 tons of which, probably, are cut np iudo 
nails and brads, of sneh a qnabty that they are goodaubstituteB for hammered nails, and 
in foot, have the preforeoee with most peotde, for the following reasons , vis. vn. account 
of tile sharp eomer and true taper with whieh cut nails are fwined , th^may hednven 
into harder wood without bending or breaking, or ba»rd of splitting the wood, by 
which the labour of bonng is saved, tbe nail one way being <h the eaine Inreadth or 
tbiokness from head to point.” — Amencoii Jountol, 
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Stnee the year IBSO, nmiwroiu patents hare been taken crat iQ tbis coonti^ fbr tbe 
mannlbctore of nails by xaaehinery. A few only of these can be Doueed. 

The first nail amratns to which we shall advert, u due to Dr. Choroh , it was 
patented by Ufa Thomas Tyndall, of Birmmgham, m December, 1827, It consists 
of two parts , the first is a mode of forming nails, and tbe diafts of screws, by pinching 
or pressing Ignited rods of iron between indented rollers , ^ second pi^nces the 
threads on the shafts of the screws previonsty pressed The metslhc rods, by being 
passed ^tweea a pair of rollers, are rudely shaped, and then cnt asnnder between a 
pair of shears , after which they are pointed and headed, or otherwise hronght to their 
fimshed forms, by the agency of dies placed in a revolving cylinder, ^e leveral 
parta of the meclmnism ate worited by toothed wheela, cama, and levers The second 
pan of Dr Chandi’s invention consists of a mecbatusin for cutting the threads of 
screws to any d^iee of obliqai^ or form 

Mr Edwim Hanoome, of Skiiincr Street, London, nail manafoctiirer, obtained a 
patent in October, 1828, for a niul-inaking machine, of which a bnef descnptton may 
give a conception of this lund of mamifiuitnre. Its pnnoiples aiv sunilar to those of 
Dr Chnrch’s more elaborate apparatos 

The rods or bars having been prepared in the usnal way, either by rolling or ham- 
menng, or by cnttiog from sheets or plates of iron, called slitung, are then to be made 
redhoc, and m that state passed threrngh the foUowiog machine, whereby they are at 
once cot into atiitable lei^hs, pressed into wedge forms for pointmg at the one end, 
and stamped at tbe other end to prodnee the head. X longitudinal view of the 
machine la shown in 1314 A strong iron fhune-worfc, of which one side is 
shown at a a, supports the whole of the mechanism h is a table capable of didiog to 
and fto horizontally Upon this table are the clamps, which lay hold of the sides of 
the rod as it advances , as also the sbeara wbich cnt the rod into nail lengths 


1314 



These clamps or holders consist of a fixed piece and a movable piece , the latter 
being brought into action by a lever The rod or bar of iron shown at e, having been 
made red-hot, is introduced into the machine by sliding it fnrward npon the table 
when the table ts in its most advanced position , rotatory motion is then given to the 
crank shaft d, by means of a band passing round the rigger pulley e, which canses the 
table 6 to be drawn bock by the crank rod/ and as the table recedes, the horizontal 
lever is acted upon, which closes the clamps. By these means the clamps take fost 
bold of tbe Sides ttf the heated rod, and draw it forward, when the movable chap of 
the shears^ also acted npon ly a lever, slides laterallj, aad cuts off the end of the rod 
held by the clamps tbe piece thus separated is destined to form one naiL 

Suppose that the nail placed at g, having been thus brought into the nachme and 
cut off, IS held between clamps, whidb press it sideways (these clamps are not visible 
ii^iB view) ) in this state it is ready to be headed and pomted. 

^he ieader is a steel die A, which la to be pressed up against the end of the nail by 
a cam t npon the crank-shaft i which cam at this period of the operation, acts against 
the end t^a rod A, forming a coDtiniiation of foe die ^ and foroea up foe die, thus 
compressing the metal into the shape of a nidl-head 

Tbe poinUng is performed by two rolling snail piecea or spirals 1, 1 These pieces 
are somewhat broader than the breadth of the nail , they turn npon axles ui foe side 
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fhuncs As tbe taMe & advances, the racks m, on tbe edge of this taUe, take into tke 
toothed aegmenu fi, m, npoo the axles of the spiralB, and raa«e them to tarn roond 
The*e spirnlb pinch tbit nail at first close under its head irith very little force, hat 
as the; tarn roaad, the longer radina of the spiral oomei into oprrattoa npon tiie 
nvh so as to press its aahstanee very atrongly, and sqneese it into a ved^ forin 
Thos the nail is completed, and u immediately dibcharged fh>ai the clamps or 
holders. The carnage is then moved again by the rotation of the crank shaft, which 
brings another portion of the rod c forward, cate it olG^ and then forms it into a nail 
J3r K idiom CAvrdI, Febmarv, ISSfi, obfuned a patent for improvements in 
machinery for making nails Thise consist, first, m apparatus for ibnnmg rods, bass, 
or plates of iron, cr other metals , secondly, in apparatus for converting the rods, Ac 
into nails, liic machinery consists of bminating rollers, and compressing dies. 

The method of forming the rods from which nails are to be made is very advan- 
tBgecMU It consists inpaamg the bar or plate iron throngh pressing rollers, winch 
have mdentationB upon the penphenes of one or both of them, so as to form the bar 
or plate into the required ^ape for the rods, which may he afterwards separated into 
rods of any desired Ineadth, common slitting rollrrs 
The principal object of roUing the rods into these wedge forms, u to measure out a 
quantity of metal duly proportioned to the requned thickneu or streogth ofthe nail 
lo Its several parts, wbudi quaatity ooneapoaisio the ladeotations of tho rolhrs 
TThmurs ./(Mil Fhdn, patented an improved apparatus for making square-pointcd, 
and also flat pointed nails • His invention consisted of the application of vertical 
and honsontal hammers (mounted in his machine) combined for the purpose of 
tapering and fbrmuig the points of the nails , whii^, being made to act alternatch , 
resemble hand woi^, and are therefore not so apt to ugore the bbroiis texture oi the 
iron as the rolling machinery is. He finishes the points by rdlers 

Wtl/tam Sosiitrood Siocier introduced a machine apparently of Amincan parent- 
age, — as It has the same set of features as the old American mechanisms of Petkm^ 
at the Britannia Nail Works, Birmingham, and all the other American machims 
fur pressing metal into the forms of nai's, pm^, screw shaft*, nvet*, &c , fm cx 
ample, it possesses pressers or hammers for sqaeesmg the rods of metal and formin,; 
the shan^ which are all worked bv a rotatory action , entters, for sepiniting th 
appropriate lengths, and dies for formmg the beads by compression, ilso ac uat^ by 
revoliing cams or cranks 

Mr btockcr intended, m fart, to effect the same sorts of operations hy au omalic 
roechaoisms as are nsualty performed by the hands of a nail-makcr with his hammer 
a>id anvil , viz. the shapiag of a nail from a heated rod of iron cutting it off it tlx 
proper length, and then comprewmg the end of the metal into the form of the hi ad 
His machine maybe said to consist of two parts, ronneeted in the same ft-amc, the 
one frir shaping the shank of the nail the other for ccitt ng it off «nd heading it The 
frame eonsiste of a strong table to bear the machinery Two pairs of hajumers, 
formed as levers the one pair made to approach eaidi other by honsontal mor* ments, 
the other pair bv vertical movements, are the implements by which a portion at the 
end of a hot rod of mm is beaten or pressed into^tbe wedge like shapi of the ehaft 
of a nail This having been done, aiid the rod being still hot, is withdrawn fWim the 
heaters, and placed m the other part of the mdchioe, consisting nf a pair of jaws liki 
tho^ of a vice, which pinch the shank of the nail and hold it fast A cutter opoii 
the aide of a wheel now comes round, and, by acting as the moving chap of a pair of 
shears, cats the nail off from the rod The nail shank being still firmly held in the 
jaws of the vice, with a portion of its end projecting outwards, the heading die is 
alidden laterally, until it comes opposite to the end of the nail , the dye is tlien pro- 
jected forward with great force iorthe pnrpose of what is termed upsetting the metal 
at the projecting end of the nail, and therehv blocking out the head 
A main driven by a band and ngger as usual, brings^ as it mdies a cam 
into operation npon a lever which carries a doable inclin^ plane oi wedge in its 
ftont or acting part. This wedge being by the rotatory cam progectvd forwards !»>- 
tween the tads of one of the pain of hammers, causes the fices of ffiese hammers to 
approach each other, and to beat or press thered hot iron introdneed between them so 
as to flatten it upon two opposite aides The rotatory cam passing round, the w edge- 
lever IS relieved, when springs instantly throw back the hammers , another cam and 
wedfte lever now bring the second pair of hammers to act upon tbo other two sides of 
the nail xa a similar way. This u repeated seteral times, unUl the end of the let- 
hot iron rod, gradually advanced by the hands of the workmen, has assumed the 
desired form, that is, has received the bevel and point of the intended nail 

The rod is then withdrawn from between the bammers, and in Us heated state is 
introduced between the jaws of the holdera, for catting off and finishing the nait A 
bevel pinion upon the end of the mam shaft takes into and drives a wheel upon a 
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trensveiM thaft, which cames a cam that works the fever of th« hofdiog Jawa The 
cod of fto rod M held id the jaws or vice, a ratter at the aide of a wheel upoo 
the tranirerse shaft separates, as it rcTolTes, the nail from the end of the rod, leaving 
the nail firmlj held by die jaa s By means of a cam, the heading die is now slidden 
laterally opposite to ue end of the lUil in the holding jaws, and by another enm, 
upon the mam shaft, the die is forced forward, which cumpresses the end of the nail, 
and spreads out the mul into the form of a bead 4s the mam shaft cootmaeB to 
revolve, the cams pass away, and allow the apnng to throw the jaws of the vice 
open, when the nails fall out , but to guard ngamst the chance of a nail sticking in 
the jaws, a picker » provided, which pushes the nail out as soon as it is finished 

]n order to produce round sbafta, as for screw blanks, holts or nvets, the faces of 
the hammers a^ the dies for heading must be made with smtablc eoneavicies 

KANKIN IB a peeuliarly coloui^ cotton cloth, originally manafactared in the 
above named ancient capital of China, ftom a native cotton of a brown yellow hue 
Nankm cloth has been long imitated in perfection by our own manufacturerb , and ib 
now exported m considerable quantities from Lnglond to Canton The following is 
the process fot dyuag calico a oauLin colour 

1 Tdkt 300 pounds of cotton yam m hanks being the quantity which four work- 
mtn Can cite m a day The yam for the warp may be about Ifo 27'e, and that f r 
the weft 23 8 or Si’s 

2 For aluming the quantity, take 10 poands of saturated alnm, free from iron (see 
Mortamt), divide this into two portions , dissolve the first by itself in hot water, o 
as to form a solubon of spec grav 1° Beanme The sedbnd portion is to be reserved 
ti r the galling hath 

8 Galiag u given with about 80 pounds of oak bark fineh ground This bai k 
mij serve for two quantities, if it be applied a htlle longer a second time 

4 1 ake 30 pounds of fresh slaked quicklime, and form with it a latge bath of lime 
water 

3 A liro «itriats of tin For the last bath 10 or 1 2 pounds of solation of tin are used 
which 18 prepared as follows 

lake 10 pounds of strong nitre acid, and dilute with piue water till its specific 
gt tvity be 26° B jDissolve in it 4^33 grams (iO^ oz ai oird ) of ^ ammoniac, and 
t oz uF nitre Into this solvent, c< nUined m a I ottle set in cold water, introduce suc> 
c(b8ivi.]v, in very small portions 28 ounces of gram tin gianuiated lliis solution, 
when ma^e, must be kept m a well stoppered bottle 

Ihiee coppers are required, one round alout five feet in diameter, and 32 inches 
deep, for scouring the cotton , two rectangular coppers tinned inside, eath 5 fleet long, 
and 20 inehes deep Two Imaes or eisteina of white wood are to be provided, the one 
for the lime water bath, and the other tor the solution of tin, each aboot 7 feet long, 
inches wide, and 14 inches deep , tliey are set upon a plattoini 28 inches hij,!! 
fn the middle between theoe two che-ds, a plank is fixed, mounted with twenty two 
pegs fAr wringing the hanka upon, os thev ane taken out of (he bath 

6 After the cotton yam has bt en scoured with water, m the round coppei , 
by beini; boiled in successive portions of 100 pounds, it must he winced m one ot the 
sqnaife tinned coppers, containing two pounds of alum dis<toUed in 96 i^li ns of water, 
at a temperature of 165° F It is to be then diained over the copper, exposed for 
some time upon the grass, rinsed in ele ir water, and wrong 

7 The ffallmg Having filled four fifths (f the securd square copper with watci, 
40 pounds of giound oak bark are to be introduced, tied up m a hagttf open canvass, 
and boiled for two boms The bag being w ithdrawn, the cotton yam la to be wmctd 
through the boiling tan hath for a quarter of an hour While the yam is set to dram 
above the bath, 28 ounces of alum are to be dissolved m it, and the yarn being once 
more winced through it for a quarter of an hour, is then taken out, drained, wiung 
and Lxpt cd to the air it has now acquired a deep but rathei dull yellowish colour, 
and 18 ready without washing for the next process BaUab may be skbstimtea for 
oak b irk witb ^vantage See Bablah 

8 The finuRg Into the cistern filled with fresh made lime-water, the banks of 
cotton yam suspended iipim a senes of wooden rods, are to hi dipped trecly three tunes 
m rapid succession , thin each hank la to be separately moved by hand through the 
hme bath, till the desued carmelite shade appear A weak soda Jye may be list d 
instead of lime water 

9 The finpAtenmp, is given by paising the above hanks, after squeezmg, rmsing, 
Ind airing them, throtmh a dilute bath of solution of tm Ihe colour thus produced 
is said to reiiemhle per^tly the nankin of Cbiua 

Another kind of naskm colour is given by oxide of iron, precipitated npon the fibre 
of the cloth, from a stdutum of the sulphate by a aolntim of soda. See GaucO" 
PlUWTINO 



S22 


NAPHTHA. 


NAPHTHA the (etm mpbtba, we undentand the inflimmahle fluids produced 
danng the destracure duullatiui of organio Mibstaaces Formerly the term was con- 
fined to the fluid hydrocnrhona, whieh issiia from fite earth in oertam pahs ai the 
w<^ and appear to be prodnoed by the aouon of a moderate heat on coats or bitu 
mens. The term has now, howoTer. become so extended as to molnde most inflammable 
fluids (except perhaps turpentine ) obtained dittiUaUon from organic matteis \N e 
ihall study the wioos n^tbse nnder the fidlowing hesda — 


JuBphtha (Boghead or Bathgate) 

„ (Booc or Bone OiQ 

M (Caostcbooe or Caoat- 

chonoine ) 


h aphtha (Coal). 

„ (Native). 

„ (Shale) 

» (^ood). 


For the methods of preparing and purifying naphthas m general, see Naphthi, 
Coax. , also Pbotoqbh C G W 

NAPHTHA, Boor&ad or BAmoATE Syn. Photogen, Psrsfllae Oil Forseveral 
yeara a naphtha has existed in commerce nnder the above name It is now pre 
pared on an immenae scale in various parts of the Old and New World It was, «e 
believe, at fiietproonred solely by the distillation, at as low a temperatare as pohsible, 
of the Twbandull mineral or Boghead coal, bat now it has been ascertained that 
any cannel ccml, or even bitummoua shale, if snhjeeted to the same treatment, will 
yield identimd prodneta 

Photogen may be recognised at once by its low specific gravity the ordinarv hinds 
(bQiImg between 390^ and 48b°) havmg a density of about 0 750 , whereas coal naphtha 
cannot be brou^t by any number of rectifications below 0 850 

The less volatile portions of the first runnings of photogen contain a oonsidemhle 
quantity of paraffine, so moch so indeed that the oil is extensively used under the 
name of par^ne oil for lubnoating machmeiy A mixture of the more and less 
volatile portions is employed fbr borning 


Pr^/aratum. of crude pcaraffine otl 

The following is an ontlioe of the process employed by Mr James Tonng The 
best coals for the purpose are Parrot;, caoBtl and gas coals and especially the 
coal It IS well known that the latter yields a teiy 1 irge quantity of ash or eirthy 
rniduam, when burned in an open fire or distilled this does not, howei er, interfere m 
the least with its value as a source of photogen It is con\ enirnt, previous to placing 
the coals in the still, to break them into fragments of the sue of hen’s eggs;, this opera 
tio-i enabling die hnt to penetrate more readilr tbroogbont ihe mass The apparatus 
for dwtillatKHi merely consists of an ordinary gas reton, from the upper side of w hioh a 
conduction pipe passes to the condensing arrangement. The Utter must be moderately 
capacious, and not kept cooler than 55° Fahr The reason of this is, that if too 
small or too cool, the paraffine is liable to accnmolate and choke up the exit pipe, 
^hen the retort has been closed m the ordinary manner, it is to fab beatdfi to a 
low red bnt not higher, until no more volatile products dstil over If the heat 
rises above the temperature indicated, a considerable loss is incurred, owing to foi- 
mation of too large a quantity of ofefiant and other gases Ihe retort must be 
allowed to cool down considerably before the nueruon of a fresh charge, otherw 14 
much 18 lost before the joints are made tight 

Mr Young states that instead of driving over the whole of the fiuid bv distillation 
io the manner decenbed a portKHi may be conveyed at once from the still by haring 
an opening in its lower part oammuniGating with a pipt pa«8Uig to some oouvenient 
lecipient By this arrangement, the products from the coal are remoicd from the 
still the momeni they have assumed the liquid form It is preforable, however, id 
almost all cases to distil the hydrocarbons over in the manner first mentioned 

The product of the operation conducted as above is cru^ paraffine oil It will 
BODietimes begin to deposit paraffiue when the temperature has only fallen to 40° 
During distilUtion a certain quantitvof goa unceeesarily produced, but it is essential 
to economical working that the amount shonld be as nnall as possible To effect 
this, care must be taken not only to use as low a temperature as » consistent with 
the disti lation of the oil, but also to apply the beat gradually and steadily See Pho- 

TOOEK 


THtr^kaium qjf Ac eryde par^ffbu odfor Ivbneating pvrpoaee 
The oil IS run into a tank and hea^ by a s cam pipe to about 150° F This eaiis4 
the water and mechanically suspended impurities to separate The fiuid should be 
permitted to repoAe for abont twelve hours before being run off The impurities and 
Mter (owing to then being specifically heavier than the paraffine oil), renuuo at the 
’iaattom of the stHlmg tank 
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The erode oil, otter Mponitiosi of Ae mechi&icall^ tagpeaded latpontiee, u titeo 
to be distilled la bb iron still attached to a cundeaser, kept at a temperature of 55^, 
widi the preeatUioDs to prereot choLiag up frhtch were pierioiuly desenbed The 
diBiiUauon is conducted by the naked fire, nntil no more can be driven over The 
dry eoke-hke most trhiek re&aiiu in the still is to be removed before msking a fresh 
distillation ” 

To each 100 gallons of this dtstrllate, 10 gallons of commercial oil ofvitnol are to be 
added, and the mixture is to be well mixed for about one hour Ibe apparatus best 
adapted fbr this admixture is desenbed m the article ITapbtka. (Ckisi.) After the 
thorough ineoTporatioa of the oil and acid, the whole is to be allowed to lest for about 
12 bouTs, to enable the acid "sludge ** to smk to the bottom of the vessel The Oti»t 
lb then to be run off into another vessel (preferably of iron), and, to each 100 gallons, 4 
gallons of canstio soda, of the specific gravity I SOO, is to be added The ^a and oil 
are then to be well incorporated by agitation tor an hour, so as to thoroughly neutralise 
any acid which has not settled out, and also to remove certam impurities which are 
capable of oombining with it. 

The oil 80 purifl^ is a mixture of vanous flnid hydrocarbons to be presently 
described, bolding tn solution a considerable quannty of paraffine The more lolatiie 
hydrocarbons may be removed by the fbllowing process — 

The purified paraffine oil is to be placed in an iron still, connected with a con- 
denemg arrangement The still is then to have run into it a quantity of water, about 
equal to half the bulk of the oil, and this distillation is to continued for 13 hours It 
lb obMous that a great portion of the water would distil over, if not replaced during 
the progress of the distillation It is prefrrable to perform the dishUation by means of 
direct steam A volatile clear fluid will distil over with the water The n iphtha so 
procuied is lighter than water, and soon separates from it It contains little or no 
pdi affine The oil remaining m the still is, nf coarse, richer m paraffine by the 
amount of naphtha removed and the separation of the solid hydrocarbon is fae li- 
tated greativ by the process Ihe naphtha which distil" oierwilh the water m 
the above process, la t^ fluid, the chemical nature of which is fnlly discnbed in 
this aiticle A %ery volatile spirit may be extracted from it by rect^ing it m the 
ap])ar itiis recommended for benzole m the article Naphiha, Coax., 

I he further purification ot the pariffine oil is managed asfolluwg — After sepa* 
ritioii from the water it u run off into a leaden tessel, and S gallons of snU 
phunc acid added for each 100 gallons of oil The mixture i" to be well incor 
y orated fur 6 or 8 hours, after which it is allowed to remam quiet for 24 hour) m 
onU r that the acid and any eomhinid impurities may "cttle to the bottom of the tank 
^ he oil IB then to he carefully mn off into another Unk and to each 100 gallon" 28 Ib^ 
of clialk ground with water to a thin paste r re to be added I he whole i» to be tnizi d 
together until every trace of sulphurous acid » removed, and is then kept at about 
l(M)^foc a week to permit impurities to settle 'Ihe oil thus prepared is fit for 
lu) ncdling pui poses, cither per se or irixed with an animal or vegetable oil 

Youtiff's proeesa for sepatatmg pat ijffweJjvm paraffine od 
Air Janies kouag extracts paraffine from the oil prepared us aho'ie by cooling it 
to 30° or 40° Fabr The lower the temperature, the laraer the amount which cry^ 
tullises out It may be obtained sufficiently pure lor lubricating purposes by merely 
filtering off and squeezing out fluid impuntKs from the mass bv powerfol piessnre 
The paraffine may be purified ftirthtr bv alternate treatmtnts at about 150° Fihr 
with oil of vitriol and causuc soda Th« treatments with acid are to he continued 
until the latter prodocts no more blackening The solid hydrocarbon » then to be 
washed with caustic soda until all acid is removed, and then with boiling water 1 he 
tiLatment with boiling water diould he performed SLverai times 

The oil ftrom which the paraffine has been removed by expoaore to cold is by no 
means freed from the whole of the solid , it is, in fket, a saturated solution of paraffine 
at the temperature to which U was exposed It is sometimes advantageous, before 
extraction by cold to txmeentrate the paraffine m the paraffine oil by subjecting the 
1 itter to distillation, uiitil one haKor two thirds of the fluid has distilled over , by this 
means the yield of paraflme is proportionately increased 

The amount of solid matter dMilling over with naphthas may he seen by consulting 
the results obtained by MM. AVarrtn de la Rue and Hugo Muller, in their fractional 
di^tiUation of Rangoon tar See 2 <aphtr\ (Native) It is to be observed that sohd 
liydrocarbona difftr in the degree to which they pass over with the vapour of fluid 
hydrocarbona. I has while pyrene and chrysene only appear among the veiy 
last products of the distillation of coal at high temperatorc, naiffithaline will often 
distil oyer at very moderate temperatares in presence of volatile fluid hydrocarboos 
The author of tins aibcle has repeatedly seen con^ideraUe quantitieB dual over ra a 
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cvrreat of i^eiin *1 ibe praware of tlM atnoopber^ «nd ooaKqoeiitljr tt SIS^* The 
fiuihty trhkli solid bydroearbons pass otrer m the vapour of v^tde daidf» de> 
pends not only apon (luiiT boiiing potn^ bat aho to some extent upon sp cial feii" 
deneies varying with ^ natnie and state of admixture cr combination ol the anb- 
■tanoes operated on 

On ihe cAemteof astore a/ ij/droearbotu eoMbtutuig SoffheaJ Mphtka 

It hat been said, to the above condensed account of the process f(xr preparing pai nf 
fine oil from eoai, that when the crude oil » reetided with water, a clear trsDspaMit 
naphtha is obumed This fluid, as found in commerce u by no means of constant 
qnuity By quality, we mean the power ^ dutilhng between given limits ot temperd- 
turn Some kinds nre of about the same degree of volatilitv as comuieTcivl bensolL, 
while others distil at nearly the same temperatures as common coni nnphtha i he 
hydrometer u not n safe guide lu choosing this naphtha , this arises iroin the tact 
that photogens, of very difkreat degrees of voiatihtv have almost the same densitas 
The safest plan is to put the fluid into a retort, hdving a thLrmometer in the tubu 
tature, and distil the contents ahnust to dryne^ The careful ubservdtion ot the 
rangi. of the mercurial column during the operauou is the best mode of Bsc<.iuming 
the quality of the fluid 

more v<dat}k {lortions which distil over with water are five ftom solid bodies, 
and oonsist of a mixture of fluids bdonging to Uiree senes of boinoli^ous hvdro 
carbons, namely, 

The benxole series , 

The olefiant gas or C^H" series , and 
The radicals of the alcohols 

As no works on chemistry contain any directions for the proximate sepiration of com* 
plot mixtnres of hydrocarbons, the following dLScripuon of tbemethod adopted by the 
author of this article for the scpiratiOQ of the substaoces contained in Boghead naphtha 
niav be n^eful It is necessary, in the first place, to determine wbethtr each sub 
stance IB to be obtained m a state of absolute punty, or -uh<.ther k is merely de^in.1 
to obtain the vanoos senes distmee from each other In the prociss gnea, it »ilt in. 
supposed that the indiMdoal bydroearbons arc required in a state of purity bee him. 
It IB easy for the oper itor to have out any pan of the method which may be oniit 
ces»ary under the psrticahr circumstances of the case 1 he firat st p i^ 1 1 obta n 
constant bmling points, lor it must he reuiemhered that if, when any oigamc flui 1 is 
subyccted to dist liation with a thermometer in the tnlralature of the retort or siiil the 
mercury continues lo rise as the fluid comes ovei, it is at once demonstrated that the 
substance distilling is not h<Hnogcn(.ous In order to obtain tbe fluids of constant 
boiling point, it » essential to sohj<.ct them to a compkte senes of litctioasl distilla 
ttotis This IS an operation invcdving great labour, so much so that lo mvistigiting 
Boghead naphtha, upwards of one thousaod distillnt ons were made befort tolerably con 
scant boding points were secured Id onlcr to perform the operaeioa sueoessfuHr, two 
senes bottlea are required, one for the senes bemg duttUed, and the other for the 
series dutdimg As many bottles are necessary as ^ere ait 10 degn.e irdctioib t > 
be cbtaiaed Thus supposing tbe flu d, when first distilled, came over between lUd^ 
and 200° and It has been determined to obtain 10 degree fractions the receiver is to be 
ebangtd for every 10^ that the mercury rises Thus 10 bottles will be requned fur the 
fraetiuns distiUing, and the same number for the fractions Ixing distilled into Tin. 
operation will be commenced by putting the original fluid (dried carefully with 
chloride of ealeinra or sticks of potash) into a retort capable of holdmg, at least 
halt as much more fluid as the gnanuty inserted Throngh tbo tnbulnture passes i 
pierced cork, snorting a tbermoioeter the lower end ot which should not dip 
into the fluid To the neck of the retort is adapted a good condensing arrange* 
ment, ao placed that the bottles can be placed beneath the exit pipe All the hottl s 
having Iflank paper labels attached, the distillation is to be commenced The first 
s^s of distdhrtioa are to he watched for, but ao fluid u to be separatdy received 
as mi mdividnal fraction until boihng has commenced As soon as it is found that 
the mercury indicates 1Q<’ more than the temperature at which the distillation com 
meneed tbe bottle is to be ebaoged, and so on at every W ben the whole fluid 
IS dtsbUed away, a smaller retort is to be taken, capable of wdl hoUing each 10<* 
fraction, witbont fear of anything boiling over Suppose tbe fii st fraction of the first 
distiHaboo came over between 100^ and 1 10^, it la to be plated in the rclOTt, and tbe 
distillation tarried on as before Bat it will, in almost every rastance, ^ found 
that the boihng point wiU have been redneed 30^ or 40^ by the removal of the 
fluids of higher boiling pout Under any ciroumstanecs, however, the distillate is to 
be received in botties, and l^>elled with bodii^ point and the number of rec- 
bficatioo. Wfa«iaU flie first lo^ fraction has dutiued away into the second senes of 
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bottleB, the nert is to be operated on, and so on By tbu means only two senes ot 
bottles are e»er being twed at once, ▼!» the senta being duulled, and tiie seriea being 
distilled i«4i Jlany flotds may be obtained of atesdy boiling point by 15 or 16 lecli- 
fications, inTolTing, in the case of 10 fractions m each senea, at least 150 distillation^ 
But m< St complex organic fluids, soeh as n iphth is, have a mneh wider range of boil- 
ing point than lOO^’ Bogheid naphtba for example, commences at about 289° F, 
aud risea above 600®. But m the second distill ition.tlit first fiaction, instead ot distilling 
at 2B9®, came over at 260®, the depression of boiling point being nearly 40® By 
proceeding in this manner six times, a fraction was obtained boiling at 210® "When 
a 10® fraction no longer splits np dnnng distillation, that is to say when it 
comes over almost between the same points at «hieh it last distilled, it wijl be proper 
to commence the sepaiation of the sanous substances present in each fi act ion Be- 
ft)ie doing this, it is often advisable to nidke a tew preliminary ex{ erimeat", with the 
view of ascertaining the nature of the fluids prest at The more volatile portions ma f 
be tested for bcnxok bv converting tbem into aniline in the method given in the article 
BaNZOLE The simplest w ay ot detecting the senes (bomt logons witH olef ant 
gas, we HoitOLoaor s), viill be bj asetminingvihcther the naphtha n, capable ofde- 
colounsmg neak bromine water Supposing the iresence of tbcae to have been de- 
monstraud, the comphtc v p’lration of the hydrocarbons may be effected ns follows — 
Four or five ounces of bi online arc to be placed m a large flaefc, capab'e ot being 
closed with a well fitting stopper About 8 volum % of wi^r ire then added, and 
the niphtha of the mostYolatile fraction is to be poured n by very email poition^, the 
contents of the flask being well sb'ikin after each addition 

B\ this mode of proceeding the dark colour of the bromine will graduilly fadernd 
finally disappear In older to insiii a complete reaction it is better nt this s age to 
add a I ttle more bromino nntil the colour is pinnanent aftei slink ng A little 
mercuTT is now to be poured in, and ngitated wifh the fluids m the fl bk, to removp 
all e-ve ss of bromine 'Ihe oily broin ne compound is now to be sejianted, by meai a 
of a tip fnnrel, fiom the mercuiy and water and d gested with chloride of calcium 
until eveiy traee of water is removed ’1 he dry I ominattd oil is now to be distilled, 
when the radicnl and b<.szolc senes of hvdrmaibons will di'dil a wav, leaving tlie 
biominated oil which may then be distilled into a vessel bv itself The next ^i^p 
will be to sep ii ate the ridicals from the bensole senes For this puipose long necked 
as-.vv flasks are iiece<saiy Into one of theve vessels, of 3 or 4 ounces capacity, 2 
drachms of ti trie acid should be ]}oui<d , 1 drachm oi the naphtha s then to be lulIed 
by very small portions, the fla^k being kept cool by immeibion in cold water It is 
esse ril'd during the whole time to keep the flask in active motion, in order to briug 
the bvdrocarbon and ac d into close contact and also to cool the contents If this 
last pre'cautiou be neglected a v lolent iviction will occur and cjuse the loss of the 
greater portion c^the fluid ^ hen the whole of the drachm of acid bai, been added, 
and It lb foUnd that the temper vture no longer rises on removing the flask from the 
cold water the product is to poured into a narrow and conical glasv, and allowed to 
repose until the hv drocarbon, unvoted on, rises to the surface m the form of a trans- 
parent brilliant green fluid The flu d below is then to be remov ed by means of a 
pipette, furnished &t the upper end with -i hollow elastic ball of vulcanised caoutchouc 
Vy this means suction with the lips becomes inneccssiiy. and the vopouis of hypo- 
nitnc acid are preventcl from iinta ing the lungs The mdifferent hydrocarbon — 
tbvt IS the fluid unacted on by the aci 1 — iv as vet by no means pure , it obstmateiy 
retains traces of the beniifie and C“H* Series. It is, therefore, to be transfen ed to 
a fladc famished with a well fitting stopper, and treated with nitric acid (spec grav 
1 5) t eonbidetvhlc otunbei of times This second treatment may, without danger of 
any explo«ive reaction, be made upon one or two ounces of the part ally pnnfied 
hydrocarbon When it is found that the separated nitric acid no longei produces 
miikiness on being thrown into water, it may be asiiiimed that the benxole and C'll* 
class of hydrocarbons are ci tirely removed When the treatment with acid hva 
been repeated a suflicient number of timis, the fluid is to be placid in a clean flask 
and well agitated with a solution of caustic potash which will remove the nitiona 
vapours which are the cause of the green coIout The parifled hydrocarbon is then 
to be sepal ated W a tip funnel from the water, and dried by digestion with sticks of 
eausiic potash If it be debited to obtain the radical m a state of absolute punty,it 
most be distilled three or four tunes over metallic sodium 

Tke^ndifllerent hydiocarbons obtairtd by the above process are colourless mobile 
fluids, having an odonr somewhat lesemblmg the flowers of the white thorn They 
are very volatile, even at low temperatures, and have an average density of about 
0 716 When the flaotions with proper boiling points have been selected, it will 
be found that they coiKspond in specific gravity, percentage composition, and vapour 
density with the radicals of the alcohols, as will appear by the following table, wheie 
’VoL III. Q 



NAPHTHA. 


2^ 

Hie ezpenmeatsl resolls obtained tb« aotbor of article la b» examinstion of 
Bf^cad uapbtlM, mo compared Tritb the nomben found by other obserren mth the 
rudicale obtamed by treatmeat of the hydnodio ethen by aodiuoii and aleo by the elec- 
tralyeis of the fot^y aoidc. 
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It has been said that the above hydrocarbons distilled airay from the bromine 
compound m company with others which were remoyed by treatment with nitnc 
aeid. It was subsequently found that the products formed by the action of the acid 
Were nirro^compoonda belonjiing to Hie beuzuie series The bromine compound 
contains the OH* senes of hydrocarbons, the indiyidiul members being detemimed 
by the boding point of the fraction selected for ezpenment If we select that 
portion boiling steadily between 160^ and I jU°, we shall have a hromm'* compound 
of the formula but if the boiling point of the naphtha lies between 

and 190°, the bromine compound v ill be Tt is exceedingly remarkable 

that if cithir of these sub^nces be treated alternately with alcoholic potash and 
sodium, the original hydrocarbon is regenerated. By the mode of operating ind’cated 
above It IS poHiihle therefore, 10 ohtain two out of the three serii^ iif hydrocarbons la 
a pure state The third, namely the benzole series, must be recognised by obtaining 
prodoets of deoompositioa, 

Ihe acids and bases accompany ing th« ttydrocarbons in Bogbead naphtha have not 
yet been fully inycstigated , it has, however, been ascertained that certain members of 
the phenole senes of acids and pyndine class of bases are always present The 
qnaatities present in the naphtha of commerce are small in consequence of the 
panfication of the floid by the agency of oil of ntnol, followed by a treannent with 
caustic soda. — C Q W 

NAPHTHA Bonk. Sjm Bone Oil) DtppeVs Animal OiL This fluid is prccured 
in large quantities during Hie operation of distilbng bones for the preparation of 
aunn^ cbarcoal Tb« hydrocarbons of bone oil have not as yet been examined, bnt 
It has been fonnd that the benzole serics^jre present, accompanied by huge quantities 
of basic oils The acid portions are also nninvestigaied. The bases have been very 
fully studied by Dr A itdenoa, who discoreted in bone oil the presenoe of no less tbaa 
ten bsses, several of them being quite new 

The odour of bone od is exee^ngly offensive and difficult Of removaL It does 
not arise entirely from the presence m the powerfully smelling bases, for even aftw 
repeated treatment with oonoentrated amds it retains its repttUireness, This u 
piuMly owing to the presence of some unknown neutral nitrogenons bodies. When 
a slip of deal wood u moistened with bydroobloric acid and mid over a vessel of 
crude bone oil, it rapidly acquires a deep crimson tint. This Is in conseqaence of 
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th« ptMPQce of tlw extraoriinary b«sic aalstaoce pyrrol. The latter, when m a 
erode itate, ponenes a ipoat disguatmg smcl], to much bo, that the ofienetYeness 
of bone oil was at one titne xnainly attributed to its pre^noe It has, however, 
been recently diaoovered that pjnol when perfecUy pure has a most fraginnt and 
ddiffbiftl perftime, somewhat recalJing that trf chlort^orm. bot still moiw pleasiog 

Ihe basic portion of bone oil may be extracted by shaking it up with moderately 
strong oil of vitriol This mnit be done with precaution, as large quantitiea of gasea 
aie evolved, eonsisung of carbonic acid, liydrosnlphunc and hydrocyanic acids The 
fluid when permitted to repose separates into two layers, tlie upper being the punfied 
oil, and the lower the acid solution of the bases The latter bting separated is to be 
dutilitd until about one third has passed over This distillate will eouton the chief 
portion of the pyrrol The head of the still is then to be removed and the fluid 
boiled for some time to remoietlie last trace The acid solution, after filtration 
through charcoal, is to be supersatnrated with lime and distilled The distillate 
contains the whole of the bases The apparatus should be so arranged that those 
bases which are excessively volatile, aad consequently come over as gases, may bo 
recened in hydrochloric acid The hi drochlorir solution and the oily bases are to 
be examined separatilv The former is to bo evaporated carefully to the cry stalhsing 
point and then allowed to cool Hy this means the ammonia may be remoied by 
cry stallisation as chloride of ammonium 

When no more sal-ammoniac can he obtained by erystallisatioii, the mother liquid 
18 to be treated with potash, m an appiratus so anangtd mat any gaseous products 
evolved ma> be collected in hydrochloiic acid The retort must have a thermometer 
in the tubulitare to enable the temperature to be properly regulated All the bases dis- 
tilling below 8)2'*, are to be received in hydrochloric acid, and their piesence 
demonstrated by converting them into platinum salts and fractionally crystallising 
I'he bases distilling above 213° are to be separated bi fractoiul distillation \n 
examination of the hydrochloric solntion wjl), according to Dr Anderson, demon- 
strate the presence of mcthylamme, ethil&mine, propylamine, butylamme, and amyl- 
amine The follow mg table contains the names and physical properties of the bases 
wliicli are contained m that portion of the basic oil which distils above 212° The 
amylamine, and ticn the propylnmme, can ^ «epnTated fVom. the basic oils by firac- 
tional distillatiou, instead of the fractioudl cryst^isation of platmtun salts, hut tlie 
lattei 101 oil Cl less labour 


T *hile of Oie Phyavial Properties of tht Fyndm? Set »«s of Bases 
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C“Il"N 

242° 
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2 914 
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Picolme - 
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3 290 
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Lutidine - 
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3 839 

3 699 
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3jb° 

09139 

- - 
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Bone oil will not become very lalu'ihle aa a naphtha for general purposes until 
some cheap method of removing its odour Los been diMiovcred The Oleum antmale 
</ipeUii, of the older chemists and pbarmaceutiste was prepared by distilling bones, it 
was lery Eimtlar m properties to bone oil — C GW 

NAPHTHA most Caoutchouc 5yn Caoutchoncme , Caoutcbine Caoutchouc, 
by dcstrucuie distiHation, yields seieral hydrocarbons, the accoants of which are 
Contradictory By repeated rectfieations they may be separated into fluids of 
steady boiling points The late Dr Gregory succce^d m obtaiumg a fluid hydro- 
carbon from caoutchouc which distilled at 96°, hat when treated with sulphaiic acid, 
and the fluid separated hv means of water, another hy drocarbon was obtained hoilmg 
at 428° It 18 most probable, however, that the true composition of caoutchoueine 
has not yet been made out *11118 will appiur by consulting the analy scs yet made, 
many cf them mdicatmg too low a hydrogen for the CH" sents^ and more 
nearly approximating ton (C»H*) The author of this article is engaged xn a new 
cx-imii|}.tion oi these hydrocarbons It » quite pUm, however, that caoutcbine is, 
in every sense of the term, a naphtha. Caoutehioe is one of the best solvents 
known ^r india-rubbir — C G W 

NAPHTHA, Co4L Oedmary coal naphtha is procured by the distillatios of 
coal tar The latter is placed m large iron stiUv, holding from 800 to 1500 gaHuns, 
and distilled by direct steam. As soon as the specific gravity of the distillate nseii to 
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O 910^ tile naplillia » pumped into ADOtber stilb and distilled vith direct stesm until tlie 
distilluto again becomes of the densitj 0910 It then oonstitates vhat is termed 
** rous;fa naphtha. ' 

The residue obtained in the first distillation is ran into otstsnu or tar ponds to 
allotr of the remoxal of the water Thu widne is called boiled tar Pitch oil may 
be obtamed ftom it by distiUation with the naked fire, every 1000 gallons will yield 
about 320 gallons of pitch oil The residae of pitch in the still is ran out 
while IB a melted state The rau^h coal naphtha oontaios a great naiober 
of impurities of various hinds , the principal cense of the foul odoui being the organic 
bases described in the article KaraTBa, Boat! lo n,mo\e these the naphtha is 
transtemd to laige cylindrical veB«(.ls linid with lead These vessels contain a 
verneal axis passing down them, supporting blades of wood covered uitb lead, and 
pierced with holes The axis or than has, at ita oppir end, a cimh to enable it to be 
rotated The naphtha huiing been ran into the vessel, sulphnno acid is 'idded, and 
tile shaft with its blades made to revolt e By this means the naphtha and acid are 
hropght into intunate contact The whole la then allowed to tettU and the viti ol 
whi(& has absorbed most of tbe impuritits and acqnired, in consequence, a thick 
tarry consistence, is ran off This acid treacly matter is known in the works as 
** slodge ’* The naphtha floating above the slod^ is then treat'd a sec<»d time n ith 
acid, if the naphtha be required ^ good quality Uanng the process the naphtha nc- 
qnircs a sharp smell of splphnrous acid, and retains a certain amount of snlphtinc 
acid in solution The next process is to treat it with solution of caustic soda to rt- 
nuivc these impur tiesi This may be effected in an apparatus similar to tbe fii <>1. 
The naphtha, after removal of the caustic liquor, is next run off into a still ard 
ixctified , It then forms the coal naphtha of commerce Tbe ordinary naphtha iff com* 
raerce is ofieu very unpuie, owin,r to tusuAhitcnt treatment with oil of vttnol The 
author of this at tide has obta ned fhim ofnc gallon of commcrci il naphtha os much as 
one and a half ounces of the in cnady odoious picohnc mixed w ith certain quantitiis 
of other bases of the same senes, and also traces ot aniline 

la describing coal nepfatlia, we shall not confine ouictlves to tlie description of those 
snbstances which come over in distiliatton between any given temperature, hut shall 
take a enroory review of the nature and properties of most of the substames producid 
by the distiUation of coal tar ItwiU be anaeees8aTV'*here to cntei into a mioutt. 
description of the acids txisiing ui coal tar, inasiniicb as they have already been 
treated of in the articl'* C xbboxic Acid 

Ote the &MIC CMUtoiteAts of coal naphtha ■— Coal tar is paiticulaily rich m bases 
They are found aecompsnimg all (he fluid naphthas and oils, and probabh cannot be 
■eporaied, by distiUabon alone, from any of the hydrocarbons of ciml naphtha except 
benxole It is highly remarkable that while coal tai yields all the pyndme Berii.B of 
bases foiind in hone oil, no traces of the alcohol sents have yet been discovered At 
the time that the author of this article commenced his expenments en tbe coal 
naphtha bases, there were only three known to be piescnt, nameiVi aniline, chmoline, 
and piooline The two foiouer were discovered in coal tar by Range, who called 
them kyaool and leukof Ficolme was discoieied by Dr Anderson of Glisgow 
Tha discovery was, at tbe nme, of great i aluo, it being the first mstaoee on record of 
uomensm among ToiUtde bases Xlie niunher of isomeric basev now known is very 
great, and fresh instances are becoming known every day rhe following arc the 
bases known to be present in coal tar, with then fiirmuim Tlicy will be found 
mentioned under tbeir names in thia work Tbe physical properties of the pyndme 
series are given under KaPUTHA, Bom. 

Pyridine - - C’Tl‘N Chmoline - - C'*H»3I 

Picoline - - C‘*H*N Lepidinc - - C*H*N 

Lutidme - - C”H»N Ciyptidme - 

Collidme - - C«H"N Andmo - - C'H 

Pyrrol - - (?H*N 

On Ae J^^droearhona of and naphtha The following are the principal constituents 
of those coal naphthas ue boiling points of which range betwten 190° and3j0° 

Fonsuls Boilinj n>liif. 

C»JP 177° 

C'*U* 230° 

CWH'* 269® 

C«fl« 304® 

347 ® 


Spmfic Gravitj 


0 360 at 60® 
0870 


0861 * 67® 


Benzide 

Toluole 

Xylole 

Oumole 

Cymole 
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flaid hjdioeariKBw Idling above tbu point have not been well atiidied. 
Ordinary coal naphtha, m addition to the above hydrocarbonB, eontami traflea of the 
bomologues of olefiant gaa, alluded to in the article Naphtha, Boghaah 
-AU the above mentioned hydn^rhona may be atgarated finm each other bv 
earefnl and auffietentty numerona flaetional diatiUdUona It is proper before *> 011 - 
eidenng them aa pure, to shake them up several times aitli oil of vitiiol, and dfktr 
vreU cashing first wiAnater, and afterwards aith an nlkalme solntioii, to dn thim 
very carefully with chloride of calcium or sticks of potash It will be obaeri td that 
in the above table the specific gravities of the hjdrcKarhoni are not m hAtmonj 
this arises from the finids upon which the expenmLn^8 were made notha'iing all been 
procund from the same source, fer it has been found that the same hodicb, as pro 
cured from different sources, often present small but appreciable differencis ir, 
odour, density, boiling point, and other physicsl propc rtits 
The bensole of coal naphtha may ahnost eatirth be separated by distilling in in 
apparatus first devised for the purpose by >Ir C B Mansfield The annezud f<g 11 s 
flram my ** Handbook of Chemical Manipulation,* lU jstmte the veSMls 1 am lu the 
habit of employ mg for the purpose Fig 1315 con- 
siBta of a copper or tinned non still, a, holding about 
two gallons The flange, h 6 is meiilv to support the 
^paratus in the ring of a gas or charcoal lumace, 
prefbrahly the former A wide worm, e c, passes through 
the top of the still into a water>tight cistera, d d 1 he 
worm ends in a dischaige pipe, e The latter is to be 
attached to a common worm tub containing cold water 
Ihe crude benzole, or coal naphtha, to be placed by 
means of the opening / into the sull and all the joints 
of the apparatus being closed, and effectual condensa 
tioa insured, the fire n to be lit The naihtha soon 
begins to boil, but nothing comes over, because the 
water in dd efieols (Kmdensabon In a short timev 
however, the water in d d begms to get warm, and, as soon as I”?*’ is reached, 
benzole begins to come over, and is perfectly condensed m a •u.cond worm, kept cold 
by means of water It is plain tliat as the fluids of higher boiling points bigm to 
come Over, the water m d d will boil, hut distillation then cease) entirely The 
reason oX this is that nothing 0*10 nuke the head c c hotter than S12°,hecAase of its 
being surrou ided with water All hsdrocarbon^ that are not volatile at 21 2*’ are 
consequently condin«ed there, ani fall baek into a The benzole distillmg oscr is 
quite pure enough for all ordinary purp<»e8 It mav, if lequired very pure be rec- 
tified a second time in the same apparatus t iking care that the head does not get 
hotter than 180° or 190^ If the benzole is wanted absolutely free fW>m its accom- 
panying hn^rociihons, it must be purified by freezing For this purpose the rec- 
tified benzole 18 to he placed m a thin glass or metal iei>i>el, and sm rounded with 
snow or pounded ice mixed with salt I he whole apparatus is to be vnrrounded 
With sawdust and covered with w ooll»n cloths to prevent access of h( at As soou as 
thi benzole is frozen, it is to be plioed m a tunnel and allowed to dram The solid 
^masB when thaw cd is pure benzole By this mode ot proceediug, a eonsiderahle quan- 
titv of fluid IS alwavs accumulated which icfiises to £mze and yetboUs at the proper 
teniperatme for he zole 1 have found it to contain a small quantity of the (>11“ senes 
of hydrocarbons (homologous with olefiant gab) Mr Church states it to cootiin ben- 
zole in a peculiar condition , he calls it parabenaole The piesence of the C“H“ st-iies 
may ilw a> ■ he prov ed by the 1 eidincss with which the fluid decolourises bi omuit water 
A simpler tunn of apparatus for lectify mg benzole, and one that answers almost as 
well, is that represented mjij 1 aid It will be seen that the worm cc otjiq ISiS a 
replaced by a straight tube 1 he mode of use is precisely thi. same 
\Vhere the benzole is to be extracted from coal 
naphtha on the lirge scale, the following appa- 
ratus will be found convenient — J’he boiltr a a, 
fg 1817, surrounded by a steam jacket, is con- 
nected at ICS upper extiemiu with a head, A 
answering to the worm c in fig 1319 Ihe head 
plays into the worm tubd, the benzole being 
couvejed by the exit pipe t to the lestrvoir or 
close tank m which it is to he stored ihe tub 
c e e e contains water to condense the hy drocar- 
bons whu^ are to he removed from the benzole 
I 0 to tune is oonvenjeot at the com- 
meneementofibetvcratiiontoheatthe water mrcce 
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to about 170° . tbis iB effceled means of the vteam pipe 2 1 k whidi tt oonoeetedvith 
the boiler/ 'niosieemisadmrttedtoihe^ocbetof theBtillbymeansofthepipep The 
steam caa be regulated or stopped altogether bjr means of tM stop cock n llie cock 
SI 18 to regulate the admtsnon of tteam to the eeseel eece The man hole M repre- 
sented at k A KDoall cock to allov the condensed irater in the jacket to be run off, is seen 


iai7 



at I. Unless the naphtha is of the best quality the benstde will be difficult to extract 
by the heat of the jacket alone. It will then be necessary to send direct steam int<i 
<t a. When no more benzole conies over, the remaming naphtlia is to be run out of 
the still by the stopcock L Although the boiler / is, for the sake of space, repre- 
sented in the figure as if placed beneath the snpport of the condenser or worm tub, it 
should in practice be removed to a considerable distance fur fear of the raponr of tlie 
hydrocarbon reaching the stoke-hole and causing an explosion The coudenser b 
may be arranged ni the form of a voim like e m fig 1315, bnt the preeaution is 
scarce!} necessary if the chamber at h,fig 1317, be made sufficiently capactona The 
benzole obtamed m the abore apparatus is, of course, contaminated with toluole , if, 
however, the rectification be repented, the water m the chamber c e c e not being 
permitted to become hotter than 18u° F, the resulting benzole will be almost pnrr 
One distillation u amply sufficient for (he preparation of the cominercial article. 

A rectifying colmnn somewhat like Coffey’s still may also be employed for pre- 
paring benzole. 

The less volatile naphtha remaining m the still » by no means ▼alueless; it is 
adapted for almost all the pnrpuscs for which ordinary coal naphtha is applicable By 
remoYing the fluid by the tap h, and dtsbllmg it in an ordinary still, a very gord coal 
naphtha of a density of aboat 0*870 will be obtained 

The nnmber of processes and patents which have hemi publwhed relating to coal 
naphtha is immense There is, as a genera! rule, an extreme sameness m them 
Each inventor uses the processes of hia predecesson with some slight alteratum or 
modiGcatum, and patents them as if involving an importaat discovery It Is true that. 
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in some few uutBiieei, tltete iherRtions nre rery Tilnatfe, hut fhe genenl feding 
with which one tucs flrom the penual of patODts connected with coal naphtha la, that 
there m nothing resUj new in them All proeesaea for their ponfication eooawt. 
ecbeotiallf, cf treatmenti with atrong oil of ritnol followed h;^ alkaliea It n retnu-h- 
ahle to oheeree the difference in the ideas of inrenton and operatora with regard to 
the part played hy 8n>phano acid in the pnnfiration of naphthas It u bj no means 
unconimon to hear the workmen, and even those who have the direction of naphtha 
works, attnhnte the daik colonr which ii»fat2ias acqsire by contact wrth od ofvtmitJ, 
to the latter “ precipitating oat the tar " The fact that a carefully dibblled nauhtht 
does not contain any tar The dark colour is chiefly dne to the removal of the hi dro 
carbons homologoos with olefiant gas AH bodies belong ng to this stries dimhe 
with a red colour m snlphnnc acid, and the fluid on keeping soon begins to evohi. 
sulphurous acid and tnm daik, sometimes neailj black If the naphtha has bton 
insufibciently rectified, it will contain naphthaline and this will n.adUy unite with the 
aalphano acid to form a cozjogate acid of dark colour 
It IB extremely ennous that naphthas which contain large quantities of napbthahre 
will often distil without the latter crystalUemg oat It is volatilised in the vapour cf 
(he naphtha and therefore escapes observation But if a little chlonnt he poured 
into the fluid, or if a little chloride of linic be added, folloucd bv m acid and the 
fluid be theu distilled the naphthaline wiH^comc over in the solid state, so that it can 
be removed bv mecluDical mechojs It does not appear to be due to the formation 
of Laurent's chloride of naphthaline fhr the product onli Sontains traces of chlorim 
Benzole has been much nsed of late to remove grease and fktty matters from 
cotton, woo] Silk and mixed fkhnee It is by no means essential that the benzole 
should be. absolutely pare for this purpose By tb s it is meant that the presence of 
naphthas boiling somewhat above 177° does not materially affect the nsefulm sa of the 
fluid If, however, the naphtha is to he employed for removing greasy stains from 
dressts gloves or other articles to he worn, the purer and more volatile the hydro 
carbon the more readily and comtletely the odour will he removed by evaporaUon 
Mr r O Calvert has patented the application of heiurole to some pui poses ot this 
kind He first par fits the naphtha by ireans of sulphuric acid and caustio alkalies 
in the usual manner and then rectifies it at a temperature not exceeding i]S° 

h o" this purpose the apparatns desenbed la^ 1317 will be tound well buited The 
inventor applies the rectified coal naphtha or nearly pure benzole, to the following 
pui poses — Ist for removing spots and «tamB of pease, t e fattvor oilvmattei*. tai, 
paint, wax or resin fiomcotton, wool en silk anlotherfabiici when in consequenci 
of its volatility, no mark or permanent odour remains 2nd for removing fatty ot 
oily mattciafrom har furs feathers ard wools and for cleaning gloves and other 
articles made of leather, hair, for, and wool 3rd, for removing the fatty matters 
which exist naturally in wool 4th for removing, from wool, tar, paint ou grease, 
and similar BUbstances used by &nni m fbr marking salving and smearing theu sheep 
5th. fbr cleansing or removing the oily or fattv matteis which arc contamed in cotton 
w'lBte that has been used for cleans ng or wiping machmerv or other articles to which 
oil or grease has been applied In otder to rimove the above in«tu.i8 by means of 
coal naphtha the articles if small are merely rubbed with it On the large sea c 
^ the matters to be operated on arc placed m su table vcsNels and t e mphtha is run 
in After contact for some hours the fluid is run off, and the fabr cs are passed 
through sqncLzere and kuhmitted to stroni; pressuic to remove the greater poition of 
the brazrle or naphtha The naphthas which run out are distilled off so that the 
greasy matters may he pieserved and used for lubricating machmery or other purpOsCb 
Furniture paste may also be made from light coal naphtha or benzole by the follow- 
ing piocesa — One part of wax and one of lesin is to be dissolved in two parts of the 
hydrocarbon, with the aid of heat Mhen entirely dissolved the whole is allowed to 
cool and » then fit tor a«e 

It IS a vexations circumstance that no important pract cal use has yet been fbnnd 
for naphthaline It is (rue that it is nied for the preparation of lamp black, but the 
quantity employed for that purpose is but small The quantity annually produced 
1^ the vanoua gas works is enormous Its odour and volatility prevent its being 
applied to lubneatmg purposes It often happens that much valnanle time is lost by 
unsoientifie opeiraton in endeavouring to remove the smell ftom such substancea as 
naphthahne , they forget that the odo^r of a body of this class is a part of itself, and 
canned be removed without its destruction It u possible that the eompounds of 
naphthaline may one day he applied to nsefbl purposes By treating naphthalmc 
with excess of ehlonne, and removiug fluid substancea with ether, a crystalline paste 
18 obtaioed. 7 his paste, dissolvei! m boiling benzole and allowed to repose, depouls 
heantifel rhombohedial crystals often of large size Thm have exactly the form of 
lothmd spar, and, like that anhstnnee, possess the power of double refraction 'Whea 
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Bitranphthabne U treated tcith acetic acid and im filioga ia (he ume uaimer ai 
iha« emploicd by Id Bt^ebamp for the piroducuoo of inilmet a hue is obraiaed of the 
formal* C*B*N . it u called naphthalamuie. It therefore, uomenc vith cr} piidiae, 
bat has no other poiat of nseiublance. 

The relatKm irhicb appears to exibt hetveen nophthaline aud alitarine is also 
lerr interesting, and suggesure of the idea that the former substanee will not aWajs 
he regal ded as uieless. 

It IS said that naphthaline has been cmpli^ed with advantage in the treatment of 
peonaaiB. M. Emery states that it snoceeded in twelve ont of fourteen eases In the 
two where it foiled the one patient was a womau thirtv }ears of age. who had been 
afflicted for eight years with psoriasis gyiaU, the other patient was a younir mm 
who had snfflered for several j ears with iopra i nigai is In latter case, two months' 
treatment havmg effected no good, p tch ointment was snbstitutcd, which effected a 
cure in two months The naphthaline was employed in the form ot ointment in the 
strength of oss to 5i of lard. The application » sometiines, howeiir, attended w itb 
severe inflammation of the skm, which tnuat be rtlievcd with ponluces. {Vhxpt- 
rxcHce. Oct 6, 1642 ) 

The dead oils, *s the l«s volatile puts of co*l ur are called, contain several snV 
atanoes, the nature of which is vi.rj imperfecth know n Among them may be nien- 
tioacd pyrdaeanJ chijstm.. Tae former has only been examined by f^ur<.nr, who 
gives the formula fw it Thtj are found iii tiie very last portions that pis-, in 

the di^tiliation cf coil tart Thev are *1 <m> s..jd to be produetd duiing the diattll itiini 
of fatty or resinous substances The poitions which distil last aie in the fotni of a 
reddish or ytllonish paste, which lapidly da' kins in colour on exposure to lubt 
Ether sepirites it info two portions, one aolubie, containiur; thi pyrene, the othir in> 
goiuhle, containing the chivscne The pynne may bt obtuiiid by exposing the 
itherial solution to a very low temperature, ah ch will cause it to ci^stalliac out 
Thi. com] OBitiOD of pyr2ne is, according to Launnt, 

Eattonmciit C IrulMimi 

Chrbon • - - . • C" 93 7 

Hydrogen - - - Oil - - - -n**b3 


S2 29 1000 

The portion iii<^>luble in ether oonsi..*s of chrysine in a tolerably puie ^tate 
1 have tound that it crystalhsoii on cooUng fiom a solatiou in Boghead naphtha, in 
magnificent yellow platts, with a superb lustre res mbl ng crys^allistd iodide of had 
The ftdlowjng are the results of its onilyMS Mi combustion was madi u]I(hi 
chrysene ciy stallised as dboi e. 

Liiirenl C C Tl CVculiton 

Carbon > • 94 S3 94 35 94 bS 94 74 C* « 2 

Hydrogm > 5 44 5 30 5 37 5 26 Hf 4 


10037 99 55 100 00 100*00 76 

The formula given above men ly expresses the ratio of the elements, no compound 
of chrysbne has yet been formed which will ennbli, its atomic wtightio bt di term mod 
with ci-rtaint j Laurent’s analyses were ealenUted w ith old atoniic wc gbt of earhon 

The heavier coal oils, when exposed to the action of a powerful frccsiog mixture, 
often deposit a mass of crystals only partly soluble in alcohol The soluble portion 
consists of napthaline , the other portion which dissolves with difflculty is a canons 
BulKTance, the nature of which is at present not very well known j it bi% been called 
anthracene, or paranaphtbaline It appears fi om the analy sea which have as yet been 
made, to be ivointnc w itb naphibalmL Jt fuses at 856°, and boils at about 580°. The 
density of its vapour, determmc.d at 84 h®, was 6 741°, agreeing very well with the 
formula OH”, which requires C 643 This formula is one and a half times nanhtha- 
Ime, thas C“fl* + C"H* 

Metanaphtlialioe is a peenbar substance which appears to be closely related to the 
ahov e products It is formed dnnng the manufocture of lenn gas It is a fatty sub- 
stance fliwng at 158°, and distilling at about 617°, it » at pre«icnt but little known 
A substance which seems to be metanaphtbalme has recently been imported m con- 
sidirrsbk quantify as a lubricating matenaL It is tjuged of a y ellow colour, probably 
tmnj the prescaee of traces of ehrysdne 

aphtha, IfATtTE la a great namber of places in various parts of the woi Id, 
a mure or 1. ss ftnid {ufiammahle matter exudes It is known as Persian naphths, 
Petroleum, Bock oil, Rangoon tar, Burmese na[ditba, &c These naphthas have been 
e^mined ^ many chemists, bat the capenmeots have been exeeeimglT dribctive, 
and even the analyses most lueorrcct, for in all cases where a loss of carbon or 
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cloKlr eKiwBg in npecuneM obtained worn widely difftreot coarcea. A iBoraagb 
iD%cattMt>on of the most plentiful and veU tnarbed of all of ifaeae naj^thaa (oameljr, 
that from Bangoon) haa been nodertakiD by M!lf. Warren De la Rue and Hag^ 
Muller, who have been engagi.d upon it for aome yean They dnd thedoid to coo* 
aiat of two pnaeipal aeriea of hydrocarbons, namely, the benaole olaaa and anoflier, 
unacted npon by acida, and apparently conaistiog of (he radicals of the alcohols. In 
adaitiou to the flaid hydrocarbwa, Burmese naphtha contains a ctmsiderable qnaDUQr 
of paratfine 

Burmese naphtha or Hangoon tar is obtamid by sinLing wells about 00 fhet deep 
in the soil, the fluid gradually ooaes in from the sod, and is removed as soon as the 
qiidnuty accumulated la sufficient The crude substance is soft, about the consistence 
of grease, with a greenidi brown colour, and a peculiar but by uo means dis- 
BRixtahle odour It contains only 4 per cent of fixed matteis. In the disullations, 
MM De la Rue and Muller employed superheated steam for the higher, and ordi- 
nary BUam for the lower temperaturesw At a temperature ot 212^ eleven per cent, 
of fluid hydrocarbons distil over, they are entiroly fi^e fiom paraffine Between 
230 degrics and 298* P, ten per cent, more fluid distils, containing, howmer, a 
%ery small quantity of paraffine Between the last named temperature and 320° 
r, the distillate iB\ery small in quantity, but from tbm to the fusmg point of 
lead, 20 per cent more is obtained 'Ihc latter, although containing an appreciable 
amount of paioffiae, remains fluid at 32* F At this epoch of the disullafion, the 
products b%in to solidity on coblmg, and 81 per cent of substance is obtained of 
sufficient cons]stetic\ to be submitted to pi essurc On raising tbe beat consideiablj, 

21 per cent of flmds and paraffine distil over In the last stage of the operation, 

3 per cent of pitch like matters are obtained The iCbidue in the stiil, oonsisting 
of coke containing u little larthy matter unounts to 4 per cent Wc thus have as 
the products in this very carefuUv conducted and instrucuve distillation, 


Below S130 . - - . 

asotnisdo ... 
JSStoSSfiv .... 
d <0 to fuRiDs point of lead - 
At (bout tht hifii g point of Wd 
Uevoiid fu mg poii t of lead . 
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A little parafliiie . . - . . -10 0 
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Quantity of parafflDe dnmmaltei - . - 91 0 
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Coke cant i ning a little earthf imi uritjr - _4^D 
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All the above dialiUatis arc lighter than water Almost all the paraffine may be 
extracted flrom the distillates by exposing them to a freezing mixture In this 
manner, flb less than between 10 and 1 1 per cent of this valuable solid hydrocarbon 
may be obtained from Buimese naphtha Vre may before long expect a ^ account 
of the substances contained in Rangoon tar 
£Iaphtha appearing closely to resemble the above is found at Alfreton, Atniano 
(Duchy of Parma), Baku (borders of the Caspian), Barbadoi.B Clermont (France), 
* Gobian, near Bexitrev (I'rauce), Oalicia, Neufchatel fSwitzerland), Tegerniee (Ba- 
varia), Trinidad, I mted btatea, Val di Noto in Sicily, Wallacbia, Zante, 8t Zibio 
(Modena) Ifaphtha waa one of tht ingredients said, by vome old autiiots, to enter 
uito the tompoaition of the Greek fire — I GW See PETnoLEDM 
Naphtha wnpordd, in 1668, 171,623 {.allons, of the value of 23,626/ 


Tfaphtha imported in 1864 
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NAPHTHA, SHAI E The true conabtution of shale naphtha, w, as it is sometimes 
called in commerce, “ shale oil," has not yet been satisiactonlv ascertained In fact, to 
do so would involve a very laboriova research, or rather senes of reseaiebes, for the 
vanffiis shales or schista difier much in the quantities and qualitiea of flie naphtha 
yielded by them ITie bituminous shale of Dorsetshire cootams much nitrogen and 
sulphur, arising to a great extent fhnn the presence of a laige quantity cf aemi-fossilised 
aniinal t emains The crude naphtha, consequently, » int^rahly fokid. By repeated 
trea'meuts with concentrated sulphuric acid and caostio soda, it may, however, be 
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readend wry met It^iea ceutams pretty nearly the sane oonstituenu m Bojf- 
hesd nepbtha. i e bmtole end tis homologii^ wnow hydrocarbons of the olefiant 
|M aenea, and small quantities of Uie alcohol radicals or isomene hydrocaihona. 
There are also present, previona to purificatton, rarholtc acid and munerona alkali>ida, 
tmt atranae to say. in the ansnplea I enmimd there were no traces of aniline to be 
found. There is little dooht that ahalea of An kind might be most profitably worked 
one or other of the recently patented proeessea tor the prepantiOD ot jtboK^en and 
labrioatiDg oil See Pstbousdis 

French abale mla faaw been ezumned by Lanrent and Saiote Crre, bat the rt^nlta 
are not of nny Tcry great Tnloe, becanse care was not taken to separate the varioiu 
eerice of hydrocarbons from each other It is true that Laurent fractionally distilled 
hia Dll, and Sainte Erre in addition treated his hydrocarbons with sulphuric arid, 
anhydroos pho^hone acid, and fused potash These operations would n-tuoi e basic 
and acid bodies, and much, if not all, of Ac homologues at olefiant gas^ but the n-sulue 
would contain indefinite mixtures of the hensole aud radical senes 

Laarent’a onalrses haw been quoted h\ Gerhardt to show that the hydrocarbons 
npproaiA in composiuoa Ae formula o(C H') They are as follows — 

SOP to 9ap c laro to lai® irap. ti«« irj mC h^> 

Carbon - >66 0 857 - 66S - 8)6 > 85 7 

Hydrogen- - 14 3 141 - IS 6 - 14 5 •> 14 3 


• lOUO 

The ahote analyses are calculated according to the old atomic weight of carbon 
M Sainte Erce, by detennintng Ae vapour densitieatyf Ac fi actions, arrived at Ae 
llowuig formuls for Ae hydrocarbous eummed by faira — 

BoiliiiS pointi CenC FormutR 

a750to2s(J» - . . , . 

2550 10 260® C"H* 

2150 to 220° r*H» 

132° to 133® C‘Hl» 


These resultaare worth icry little except as Aow mg where an cxcclkut field exists 
for inv estigation 

Lanrent, by treauug wiA bi iling concentratod nitric acid that part of shale oil 
which boiled between 60® and 150® Cent , obtained an acid which he called ampelic , 

It u apparentlv metxmer c with salicy>ic acid. 7 he same or more pro} ably an 
homologoaa sabstance, is procured by treating in the same nia met the oil lx)iiii),r 
between 130® and 160®. Picric or, as it is bometmus called carbizotic acid, la a bu 
tunned at the same time 

Amp,. he acid in a substance about which cbemist» hate hit much curiosity ever 
ainee its discovery It is much to be desired Aat a new uiecsUgotiun bhouU be made 
upon It The foitlowing are a fen of its prupertu s — It is w hite, inodorous almost 
insoluVe in cold water, and. only ali^tly stiuble even when boding, the solution 
reddens litmus It is easily dissolved bv atcobol or Lthir from solutions in tlio'^. 
inenstrua it is deposited under Ae form of a crystalliie powder It fusCb somtw bti^ 
about 260® Cent , and duUh vnthmt alUration Thi'' last pioperty is a valu ible one, 
as it will enable itavaponr density, and consequenth ua atomic wcigit, tobe easily * 
determined with precision I rom its solution tu sulpiiunc and it is precipitated iiii- 
nhered w<iter Geihardt gives the following a« some of the ixactioDs of this inti r- 
eatmg body The solution of its ammonid salt pr«< ipitates chloride of caleiuiii white, 
the precipitate is soluble in hot water, sod cijstallibcs on cooung It is not piecipi- 
tated hy Bolutiona of the chlorides of bsnum s rmtiam, maDganese, or meicurv 
Acetate of nickel gives a greenish pncipirate, acetate of copper gieenish blue 
Acetate and nitrate of lead give white precipitates 

The above expenments were made by Laurent in 1837, and, as it la very probable 
that he never obtained a perfectly pure substance, it is almost certain that valuable 
and novel reanlta would be obtained on carefully repeating Ae entire investigation. 
At Ae same time, as beazme and » C'*H*0 and ampelic and aecordiim to its dis 
coverer is it is more than bkely to be a product of oxidation m one of the 

homologues of benzole. 

Intimatriy connected wlA Ae oils of Aale are Ac fioida yielded by Ae distifiation 
of Ae numerous bitameos and asphalts found in various pares of the world „ Un- 
doubtedly these debits will one day become of important use in Ae arts 

The biinmen of Tnnidsd yields on distillatiou an intensely foetid oil, and also a very 
large quantity of water It atio appears to give a considerable quantity of alkaloids 
lud ammonia. It will, perhaps, scaroely be a profitable speculation at present to bring 
Am tnUunen so far for Ae purpose of distiUatiou, but doabtless there arc niuny porta 
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lato vliMili It ooold he carried at anaaMiable prtec It x nid that-fome luu already 
(band ita iray into Amenoa, for the pnriKiae of baling pbotogen prepared ftom it 
France » particulariy neb u deposits nf bitumen, espunaU} in the Toleanic dutnets 
of AuTcrgne Switaerland, Italy, Oeimany, Russia, Poland, in fact almost erery p< it 
of Europe contains bitumen of tuious degrees of consiatenoj and talne Even m our 
OVB cooDtiy there are deposits at Alfhfton and other places The Alfreton hitiinien 
IS not unlike that of Rangoon See Paraffins and Pe.troi.flm 
R itninens have been examined by vdnom chemists, more especially by Bousingault 
and Yoelckel Tlieir results, however, require to be repeated with great care, as 
hitherto sufficient attention has not been paid to the purification by chemical means 
of the NBTioua hydrocarbons FraeUonal distillation, although absilutely necessary, 
in Older to enable bodies to be obtuoed ot diffiireot but specific boiling pomes, does 
not do away with the ntcesst^ for elaborate purihcations by means of bromine, nHriL, 
and sulphuno acids^ Ac 

There u little doubt that a rigorous examination of the oils procurable by distiila- 
tion of the Tanons European and other bitameos would be rewarded, not only by 
scientific results of great interest, but also by d scovenes of mmenae commercial iiri' 
portanoe It must not be forgotten, m connection with the money -value of such 
researches, that the bitumens yield a yery high percentage of distillato, mudi greater 
than any of the shales or imperfectly fosoilised coals which are wrought on the large 
scale for the pr^aration of illnminating or lubricating oils — C G 'W. 

>IAPIlTilA, Wood See Ptboxiltc Sfibj j » 

HAPHTH 4.LIDINI! See Naphtiiuiinb 

HAPHTH 4 .X 1 INE C*!!* A solid cn stallme hydrocarbon contained in coal tar 
It IS especially interesting m consequence of its being the substance so long and ptT> 
serenngly studied by l^urcnt. Its oombmations and denratives are immensely 
numerous and, ui a theoreUcai pout of view, of toe greatest importance, the viell 
Lsublishcd theory of lubstitutions being, to a gi eat extent, founded npon the results 
obtained by treating naphthaline with nitnc acid and the halogens — C O W 
NAPHTYL^MINE 0*H®N Ar organic base, isomeric a ithcryptidine, produced 
from mtiorejiithabne by the action of facing agents, snch as solpbide of amioo- 
niom or protaeetate of iron ->-C G YT 

4.PLES YIXLOW (47aMRe miaeral, Fi , Neapelgelb, Germ ) This is a fine 
y eLlow pigment prepared from antimony It » said to be prepared by calcining about 
12 pirts m metallic an^imoni viith 8 parts of red lead and 4 par's of oxide of amc 
it a reyerberatory furnace The mix^ oxides are to be well rubbed together and. 
1 laed , this, the fused maso is to be reduetd. to a yery flue powder 'Ibis tolour 
K pimcipally prepared m Italy , but tlic chrome yellows haye almost entirely 'njer- 
SLdi-d It See 'iiLi.ow CoLODRS 

N^RCOriNE An alkaloid contained m opium It may bo ob- 

tained in laige quantities from the coloured and cncrystalluable mother liqnois ob- 
laiiiLd m fhe preparauon of morphine by Gregory s pioccss — -C G W 
NA1I\E ALLOY A name sometimes gi-ien to Osmittm laiDniM, which see 
biATIVL AMALGAM 1 his 000 m sn beds containiog mercury and cinnabar. 
It la found at Almoden m Spam, at Szlana m Hungary, at AllcmoLt in Prance, and 
some other places According to the analy sis of Kiapi oth and Mey er, u consists of. 

Silver - - - - - - 80 00 25 00 

Mercmy - - - - - C4 00 73 30 

N\TROHTC, from the I atm iVafron, soda. This mmeral occui-s renrfonn, 
butiyoidal, and massiEC, it has a spbntery fracture, is, on the tdgea, translucent, inA 
Of A pearly lustre It consists of soda. Alumina, silex, and water , it is found in Scct- 
Isnd S«itzerlaDd, Saxonv, and Nova Scotia 
?tatrolice receives a high pulibh, audit his, therefore, been nsed for rings and other 
ornaments 

N ATRON IS the name of the native sesquicarbonate of soda, which occurs as a 
deposit on the sides of sever a 1 lakes to the west of the Delta of Egypt, also as thin 
crusts on the snrfoce of the earth, rarely an loch in thickness, at the bottom ot a 
rocky mountain, in the proviuot of Sokena, near Tripoli, and two dAys' journey from 
Fexzan, and is called 1^ the Africans trona The walls of Cassar (Qjsrr), a fort now 
in rums, are said to have been built of it At the bottom of a Joke at Lagunillas, near 
Merida, in Venezuela, is fbond a substance cidled by the Indians urao which u 
toIerAly pure sevquiearbonaf e of soda it is collpcted every two years by the natiyes, 
who, ai^d by a pole, plunge into the lake, separate the bed of earth whi^ covers the 
mineral, break the urao, and nse with it to the surfoce of the water , it is then re- 
moved to the magazine, and dried in the sim Natron is also found near Smyrna, m 
Tartary, fobeiia, Hsngnry, Hindostan, and Mexico, in the last eountry there are 
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■erend nmtnn bikHi » little to tiu nordt ef KooiteoM, u wdl m la nOD* otter 

prcmnccs. ^ 

•nwe deporifs we nerer pare ceequicarbcuiude of ioda, bat ooBtam genenSjr mdm 
ealpliate of soda, dilonde of aodium, and eartbp matten. 

Tile fiklloaiag are the analjaea of some of ihem : — 


Carbonate itfaoda > 
Water - - - 

Foreign matter 


Boiurinriult Klaproth 
(l5i»o) (Twm.) 

- BO’S* 75-0 

« 18 80 SS‘S 

- 0-98 (Na SO*) a 5 


100 00 100 0 


Walb of Cmim (Tiona). 
66*20 
20 56 

(Ka80«> 1-86 

(NaCI) 3 95 

(earthy matter) 7 33 


99*99 

AeeoTdmg to Phillipa and fi Rose, a erystaUiBed aesquiearbonate of soda is de> 
posited by boiling down and cooling a watery solution of the bicarbonate By heat, 
as well as by long boiling of its watery solution, fhe scsquicaibonate evcilTCB one- 
third of ita carbonic acid and is cooTcrted into the monocarbonate — IL K B 

KATTJRE-FRINTIISG (JVaftf«e?h»tdn<c*, Germ ) The following description 
of this Tcry beavtiivl prycess « an abstract of a lecture dclirered by Mr Henry 
Bradbury at the Boyal Institution — 

Nature'pnnting is the name given to a technical process for obtaining printed 
reproductions of plants and other objects upon paper, in a manner so truthful, that imly 
a close inspection reveals the &ct of their being copies , and so distinctly sensible to 
even tonch are the impressions, that it is difficult to persuade those unacquainted 
with the mauipulatioD that they are an emanation of the pnutiug-press. 

The distmgaishing feature of the process consists, firstly, m impressing natural 
objects — such as plants, mosses, seaweeds and feathers, into plates ctf metal, causing 
Bs It were the objects to engrave themselves by pressure , secondly m being able to 
falctt such casts or copies of the impressed plates, as can be printed iVom at the ordi* 
na^ oopperplate~pre«ia 

This secures, m the ease d a plant, on the one hand, a perfect representation of its 
charaetenstic outline, of some ot the other eaternal marks by which it is knovn, and 
even in some measure of us structure, as iir the venation of terns, and the ribh of the 
lea\e8 of flowering plants and on the other, affords the mcaus iff multiplying copus 
m a quick and easy manner, at a trifling expense compared with the result — and to 
an unbmited extent 

The great defect of all pictorial representations of botanical figures has eonusted in 
the inability of art to represent faithfully those mmutc peculiarities by which natural 
objects are often best distinguished 27ature*pniitmg has therefore comli to the aid 
of tbia branch of science m particular, whilst its future development promises facilities 
for copying other ob,ect8 of nature, the repi eduction of which is not within the pro 
Tincc of the human hand to execute, and even if it were possible, it would iniolvi. au 
amount of labour scarcely eommensurate with the result 

Possessing the advantages of rapid and economic production, the means of unlimited 
multiplication and, above all, unsuriiassablc resemblance to the original, Natuie- 
prmting is calculated to assist much in fecilitating not only the Jirst siyhl lecogiiition 
of many objects in natural history but m supplying the detailed evidences of idea 
ttfication— which must prove of essential value to botanical ecicnce in particular. 

Experiments to print direct from nature were made as far back as about two 
hundred and fifty years , it is certain therefore that the present 6acce»s of the art is 
mainly attributable to the general advance of science, and the perfection to which it 
has bmn brou^t m particular instances. 

Oa acconnt of the great expense attending the production of woodcuts nf plants in 
early times, many naturaiists suggest^ the possibility of making direct use of Natuie 
herself as a copyist In the Boot of Art, of Alexis Pedemontanus (printed in the 
year 1572), and translated into German by Weeker, may be found the^st recorded 
bint as to ttkmg iaipres«>ions of plants 

At a later period — in the Journo/ det Vojfajret, by M. de Moneoys, m 1650, it » 
mennoned that one Welkenetem, a Dane, gave instruction in making impressiona of 
plants. 

The piticeia aAopteft to produce sudh residta at Hhta penod cunsulted ‘m ^ying out 
flat and drying the planta By holding them over the smoke of a candle, or an oil 
lamp, they beuune bVachened m an equal manner all over; and by bemg placed be* 
tween two soft leaves of ps^, and being nibbed down with a smooflung bone* the 
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loot TM imparted to tbe paper, and the impiesaion of the Teiiu and fibres Traa so 
transferred. Bat though the plants vere dried m every ease, it vas by ik> means 
absolately necessary , as the author has ptored by the sunple experiment of applying 
lamp-blaek or pnntei^s ink to a fresh leaf, and prodnemg a succenfhl impression 
Lionsus, m his FAtloimAia ^itaniea, relaus that in America, m 1707, impreaSKma 
of plants were made by Bessel, and later (1728—1767), Professor Xmphofi at Erfiart 
(who refers to the expenmenta of Hessel), in conjunction with the bookseller Fonke, 
cstablisbed a pi intmg-ofBce for the purpose He produced a work entitled Serhanum 
Kitnim. The range and extent of his work, twelve folio volumes, eontaming 1200 
pUtes, conoborates the curious feet of a prmting office bemg required These im- 
pressions were ohtuned by the substitution of prmtei's ink fbr Ian p-black, and 
pressore fbr the smoothing bone , but a new feature at this time was introduced — 
t^t of colouring the impressions by band according to nature — a proceeding, which 
though certainlj contributing to the beauty and fidelity of the effiset, yet bad the dis- 

thc tendn struc^nre ai^ finer '^ns and fibres Many persons at die fime object^ 
to the indistinctness of such representations and the absence of parts of the fenctifica- 
tjon but It was the decided opinion of Lmnieu^ that to obtain a representation of the 
difference of species was sufficient. 

In 1748, Seligmanu, an engraver at Knrembcrg, published in folio plates figures of 
several leaves he had rcduc^ to skeletons As he thought it impossible to make 
drawings sufficiently correct, he took impressions from tb^ leaves m red ink, bat no 
mention is made of the means he adopted Of the greater part he g<ive two figures, 
one of the nppei and another of the lower side 
In tbe yeai 1761 the process is again referred to in the Gazette SahUaitt^ in a short 
article upon a Recette pour copter loittes wtea dc plantea attr pajner 

About twenty five or thirty years later, Hoppe ed ted his ^ttfpa Flantarum Ratta- 
bo/unstum, and also his Rcijfpa Rlantarum Selr‘'ittrum, the illustrations in which were 
produced in e manner similar to that emptoi ed by Kniphof These impressions were 
found also to be duiable, but still wuo defective 

In tht, year 1809 mention is made in Pritaell’s “Thesaurus" of a JVbio Jlfet&odf o/ 
iaAmff Aa/urof /aipre&vtons q/* Ptanfa, and listly, m reference to the early history of 
the subject, the attentum of scientilio men w as c'llled to an article, m a work published 
by Grarer, in 1814, on a Aew lotpreaston of Pianta 

Twenty years ifierwards; the sulyect had undergone remarkable change, not only 
in the results produced, but also in the mode of opeiation to be pursued, which con- 
Slated in fixing an impression of the piepared plant m a plate of metal by pre^uit 
It also appears, on the authority of Proft&soT Thiele, that Peter Kyhl, a Danish gold- 
smith and engraver, established at Copenhagen, applied himself for a length of time 
to the ornamentatiooof articles m silvir waie,aDd^e means he adopted were taking 
copies of ijyit objects of nature and art m plates of metal by means of two steel rollers 
Here may be tnaiked the first real sUps of the process, from a simple eontnvanee to 
an ait The subseonent development which science has given to these means, and 
the amplifications which experience has added, have realised what can now be pro- 
duced, but It should not bo assumed that adapt vtion and amplification are invention 
, Various productions in silver, of Kyhl s process were exposed in the Exhibition of 
Indnstry held ui Chjrlottenbnrg, m Miy, 1813 In a manuscript, written by tbis 
Danish goldsmith, entitkd TVs Deamption {uiih forty atv piates) of the J^ethod io 
cops Otijects of Mature awl Art, dated 1st Sfaj, Indl, is suggested the idia of 
applying tb s invention to the adianccmentof science in general ^e plates accom- 
panying this description represented printed copies ot leaves, of linen and wov(.n stnfis, 
of laces, of feathers of birds, sc fes of fishes, and eien of serpent skins 
It wonld appear that Peter Ky hi was no novice at the process He distinctly points 
out what he conceives to be its value, by the sabjeets that he tried to copy, and he 
enters into detail as to the prec lutious to be observed in the operation of impressinit 
metal plates so as to insure sueicssM impressions His manuscript explains that be 
had expenmented with plates of copper, sine, tin and lead Still there existed 
obstacles ubicb prevented him from making any application of his invention. In the 
case of xmo, tin, and copper plates, the plant, feom the extreme fiardiess of die metals, 
was too much distoited and enuJied, while in lead, though the impression was as 
perfect as could be, there were no means of printing many copies , as it was not 
possible, alter the appUcation of printer's ink, to retain the polished surtace thdt had 
been imparted to the leaden plate, or to cleanse it so thoroughly aa to allow the printer 
to take impressions ftee finm dirty stains This was a serious obstacle, which was 
not compensated for even by tbe pecnliarly neh surface of the parts that were 
impressed attributable to die lead ^ing more granular than copper, the effect of 
which is BO fiitourable to adding density or body of colour, without obhterattng the 
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Toni vid dlmi. Peter XyU died u tli« asme fear that he made kneva hie lavA* 
boo. At hu death, hia mamuenpii and drawugs vere deposited is the archiree of 
tlw laapenal Aosdemf of Oopenhagm* 

To proceed to Bora modem emu Dr. Braoeon, of Sheffield, in 1647*eoBimeDo«d 
a senes of expenments, an interesting paper upon which wae heA>ra the Societ j 

flf Arts m idol , and thmvalbr iha first time, was ooggestsd the applicaUoB of that 
second and most important dement in Natore-prmbng, wfaioh is now its essential 
ftatnre^tbe Eleetrotrpe 

It then occurred to Dr Branson UpU an Blectrotype copy woold obviate the difficulty 

He afterarards slated that he abandoned the process of fUsetrotypingm conseqnence 
of bis findug It tedious, troublesome, and costly to produce lat^ plates HaTing 
occssion, however, to grt an article cast m brass, he was astonisbed at the beaatifhl 
maoner m which the form of the model wasrepr^tieed in thametaL He determined, 
therefore, to have a cast takai m bnui from a gntta<|>eioha mould of ferns, and wsa 
mjQch girthed to see the unpreasion rendered aJmoat as mumtely as by the Electio- 
type process , the mode of operation is to plsce a frond of fern, algm, or similar fiat 
vege^le fonu, on a thick piece of gIa>B or polished marble , by softening a piece of 
gutta perciu of proper siae, and placing it on the leaf and pressing itcfliefully down, 
It will receive a sharp and accurate impression from the plant The gutta pertba, 
allowed to harden by coolmg, is then handed to a bms caster, who reproduces it m 
metal from itsmoalding-bitse 

In 18S1, Profimsor Le^lt of the Imperial Polytechnic Institute at Yienna, avail* 
mg himself of the resources of the Impenal Printing Office, carried into evecution a 
new method be bad conceived of representing agates ard other quartxose minerals in 
8 manner true to nature ProleB<or LeydoU bad occupied bimselt tor a constderublo 

E nod in examining the origin and composition of these lotcre^tmgotgecb in gco'ngy 
the eourw of his evpernnents and investigations he had occasion to expose thim 
to the action of fluoneacid, when he found in the case of an agate, that many of the 
LtmoenCtic rings were totally nnchanged, while others, to a great extent decomposed 
hr the acid appeared as hollows between the onslter^ buids. It then occurred to 
Professor Le>dult that the surfaces of bodies thus emroded might hi printed from, 
and copies multiplied with the greatest facility 
The Simplest mode for obtaining pnated copies is to take an impression direct from 
tbe «toDe Itself Ihe surface after bavmg blen treated with fluoric a<id is wabhed 
with dilute bjdroohknric acid and diied , then carefully blackened with printers luk 
B 3 plamng a Leaf of paper upon it and by presstug it down upon every ^tUou of the 
etched or corroded snrffiee with a burnisher, an impression is obtained, reprc«enting 
the crysiallised rbomboidal quarts, black, and the weaker parte that have been de- 
composed b} the action of tbe acid, »Aite It requires but a small quantity of ink, 
and particular care must be exercised in the rubbing down of the impression This 
mode 18 good as far as it goes — but it is slow and uncertain — and incufs a certain 
amount of riak, owing to the brittle natuie of the object , and the effect produced is 
tad aliogethtJr correct, unoe it repcesente those poruons black, that should he white, 
and those white that should be black 

The stone not being sitfiSciently strong to be sutpected to the action of a pnnting- 
press, an exact cast, theiefore, of it mnst be obCainid, and in such n form 
as can be pnnted from To effect this, the surffice of any such stone (previously 
treated with fluoric acid), must be exten^d by embedding it in any plastic eomposi- 
tioQ that will yield aflat and polished surffice, so that the composition surrounding tbe 
corroded stone will be level with its surffice , all that u necessary now is to prepare 
tbe whole surffice for tbe electrotype apparatus, by which a peifoct /oenmi/e is pro- 
duced, lepresentiug the agate impressra, as it were, into a polished plate of copper 
This forms the pnntmg plate. Ihe ink tn this case, as opposed to the mode bitore 
rrferred to, is not applied upon the surffice, but m tbe depressions caused by the 
action ot the amd on tM weaker parts , the paper is forced mto these depressions m 
tbe operabott of pnnting, whuffi results in ^Muemg an impression in relief 
hir B. F Stuzges, of Binaugham, states that in Angust, I 8 SI, be was engaged in 
making oeitau expenmenti with steel-rollers and metal plates for orasmenting metallic 
surffic^ for which he obtained a patent sealed in Anuory, 18SS Be produced 
plates m lead, tin, brass, snd steel from vanooi fabrics, such as wire lace thread lace, 
perforaifed paper, and even frmn steel engravings, jmrticulMly a medallion of the 
Quieu, from which uapresBioos were jnmted, and which were distnbnted anong 
his fnenda — but that which he did, led to no such resolt as we are at present con- 
Bideving, and nothing more was bei^ of the suljeet nutil tbe publication of Hature- 
pnoting m Its preseat state however, abo cotisiders hunself foe undoubted 
of Nature-pnnting, aoiwtfostasdtng what had been done by the expenmenl 
of KjU IQ 
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Mr Aidteu too, about tbw penod vu occupied in makisg oipenmenta fbr the 
onumentatioa of Britannia metal, and alao daima the mieDtien, baTiBg introdoeed 
the nee of nataral objeots, and, aa be esys, expressly for printing {Hirposes. But 
Stnrges and Aitken o^v followed Kyhl in their operations as the one eTpenmented 
with steel rollers for the purpose of omamcotiog metalhe sorikces; while the other 
applied the Mine to pnotuig parpoaes, both of which expertmcnta were earned out 
by K^hl 

In the Imperial Fnnting Office at Vieona, the first application of tahmg impression* 
of laoe on plates of metah by means of rollers, took place in the month ot May, 1852 
according to Councillor Auer’s statement in his pamphlet, it originated in the Mmister 
of the Intenor, Bitter von Baumgartner, having received specimeiu fWrni London, 
which so mo<^ attracted the attention of the Chief Director, that he determined to 
produce others like them Thu led to the use of gutta percha after the manner that 
Dr Branson had used it, hut flndmg this matenal did not pos^s altogether the 
necessaTT properties, the experience of Andrew IVorring induced him to substitute 
lead, which was attended with remarkable suecesa, Thu was, however, only follow- 
ing in the steps of Kyhl Professor Haidioger, on seeing specimens of these hu-es and 
learning the means by which they had been obtained, proposed the appboation of the 
process to plants 

The substitution of lead for gutta percha was a great step m the process, hut would 
have betn insufficient had not the requisite means already ex sted for producing 
faithful copies of those delicate fibrous details that were fuMished in the examples of 
the impreseiouB of botanical and other figures in metal 1 hese means consisted mainly 
m the great perfection to wh ch the precipitation of metals upon moulds or matrices 
h^ electro galvanic ageno has been brought, the appl cation of which — more gener- 
ally known by the name of the Lleotrotype process — was suggested and executed 
by Dr Branson in 18^1 , still he met with no sign'U success, whi^ may be attnbuted 
to hi 3 expenments having been conducted on a limited scnle 

1 be pT’it pracucal apphcation of hatmc-printing for illustrating a botanical work, 
and which hav been attended with considerable success u to be found m Chevalier 
■\on Heuflers work on the ratsoes colli cted from the valltj of Arpasch, in Transyl- 
vania , the second m ihu country) u a work on the Ferns of Great Britain 
and Ireland, ’ by Thomsb Moore in the cour«e of publication under the editorship of 
Dr Lmdlev Terns by their peculiar sti uctnre and general flatness are especially 
adapted to develop the capalilities ot the piocess and there !•> no race of plants where 
minute accuracy m delineation is of more vital importanoe than m that of the ferns in 
the dist notion of which the form of indentations general outline the exact manner 
in wh ch repeated subdivuion is efi^ccted and especially the dutribution of veins 
scvrcely visiUc to the naked eje play the most important part To express such 
facts with the necessary accuracj the art of photopra^y w ould hav e been insafficient, 
until Natuyi-pnntmg Was brought to its prevent state of perfection 
The beautiful productions which have been given to the public by Mir Henry 
Bradbury sufiicientlv prove the applicability of the processis which we have describe^ 

1 he colour ng of the plates has been gready improved bv practice, and by the de- 
{ositmn of nickel on the surface of the electrotype plate the prmter has been enabled 
to print off thouaands of impressions without any evidence of detcruration 
HEALING See Anxealinq 

HEB NEB 18 the East Indian name of Biblah which see 
NEEDLE MANUFACTURE 'When we consider the simplicity smsllnees, and 
moderate puce of a needle, we would be naturally led tosapposc that this htde mstrn 
meat reqairea neither xanch labour nor compl cat^ manipuIationB in its construction , 
hut when we learn that every stwmg needle, however mconsiderable its bise, passes 
through the hands of DIO diffetent operatives before it is ready for sale, we cannot 
fail to be aurprised 

The best steel, reduced by a wire-drawing machine to the suitable diameter, is the 
material of which needles are formed It is brought in buudlev to the needle foc- 
tory, and carefully examined For this purpose, t^ ends of a frw wires in each 
handle are cut offi igmted, and hardened by plunging them into cold water They 
are now snapped between the fingers m order to judge of their qua ity , the bundles 
belonging to the most brittle wires are put aside, to be employed in making a peculiar 
kind of needles 

Afrgr the quality of the steel wire has been properly ascertained, it is calibred by 
means of a gauge, to see if it be equally thick and round throughout, fhr which pur- 
pose merely some of the cods of tte bundle of wires are tried Those that are too 
thick ace returned to the wire drawer, or set apart for another size of needln 

The first operation, properly speaking oi the needle ftictmy, u nnwuidiiig the 
bundleb of wires. With this view the operative places the ooil upon a somewhat 
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eonloal wA^Jtg 1318, vhere<m he m*7 fix it at a height proportioned to ita dianwtee 
The irire la voond off «poa a vheel b, fonaed of eight eqi^ anna, plaoel at eqaal 
diataneei ronnd a aave, vhich la aapported bj a poliabed round axle of iron, made 
ftst to a strong uptight c, fixed to the fioor of the ‘votlcshc^ Each of the arma m St 
inches long i and one of them b, consists of two purta, of an upper part, which bears 
the cron bar b, to which the wire w applied , and of an under part, eonoeeted with 
the nsTie The part x slides in a slot in the fixed part x, and is mode last to it by a 
peg at a pppac height fbr pUeing the ends of all the spokea in the eiKumftrence of a 
cirole. This am ui g e ment is necessary, to permit the wire to be readilj taken off the 
re^ after bemg wound tight roand its eight branches. The peg is then remored, the 
htanch pushed down, and the coil of wire released, 1819 Aows the whcd ra 
profile It IS driven by the wLoch'handle Q. 

The new made coil is cut in two points diametrically oppoeite either by hand shears;, 
of whieh one of the brauehea is m a block by a holt aad a nut, as ahown m 
^ 1320, or by means of the mechanical shears, represented in ^ 1391 The crank 
X IS mov^ by a hydraulic wheel, or steam power, and nacs and tails alternately The 
extremity of this crank enters into a morti-e cat in the arm a of a bent lever n c c, 
and » made fast to it by a bolt. An uon rod n r, hinged at one of its extremities to 
the end of the arm c, and at the other to the toil of the shears or chisel x, forces it to 
open and shut ^ternately The operative placed upon the fioor under f presents the 
coil to the action of the shears, which cut it into two bundles, composed each of 90 
or 100 wires, upwards of d fhet long The chisel strikes 21 blows la the mmutc 



These bandies are afterwards ent with the same shears into the desired needle 
lengths, these being regulated by the diameter For this purpose the wires are put 
into a semi-cylinder of the proper length, with their ends at the bottom of ii, and are 
all cot across by this gauge The wires, tbaa cut, are deposited into a box placed 
alongside of the workman 

Two sncoeasive incisions are required to ent 100 wires, the third is lost, hence the 
shears, striking 21 blows in a minute, cut in 1 0 horns fully 400,000 ends of steel wire, 
which produce more than 800,000 iie^les The wires thus cot are more or leas bent, 
and requite to be straightened This operation la executed with great promptitude, 
by meana of an appropriate lastrament. In two strong iron nnga A 9 ,Jig I32i, of 
which one is shown in fWint mew at c, 5000 or 6000 wires, closely packed together, 
are put, and the bundle u placed upon a flat smooth bench l 1323, coverLd 
with a cast-iron plate b s, in which there are two grooves of sufficient depth for re- 
ceiving the two ring bundles of wire, or two openings like the rule J,j^ 1323, upon 
which 18 placed the open iron role F, shown m front inyiy 1326 upon a greateitacale. 
The two riuga most be carefully set m the intervals of the rule By making this 
role come and go five or six times with such preasnre upon the bnndles of wires as 

wires are straightened almost mstantaocoasl} 

, The coBSttoction of the machine, represented mfg 1323. may reqnira explanatiou. 
It consists of a ftrame m the fom of a table, of which b x is the top t the cast-iron 
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[dAte D IS K Inserted solidly loto it Above the table,— seen in Jig 1S84 in plan,— there 
are two tipnghts o b, to sspport the cross bar a a> which » held in forJu oat out ix 
the top of «sch of the two uprights. This croM 
bar A A enters tightly into a monae cut in the 
swing piece k, at the point m, where it is fixed bv 
a strong pin, so that the horizontal ti averse coni' 
manicated to the cross bar a A afihcts at the same 
time the swing piece w At the bottom of llus A 
piece u fixed, as shown in the figare, the open 
rule T, been npon a larger scale rajig 1335 
When the workman wiahea to rntrodnee the 
bundle b, he raises, by means of two chains i, x 
fiq 1323, and the lever o o, the swing piece and 
t^e cross bar For this purpose he draws down 
the chain i , and when he has }daeed the handle 
properly, so that the two rings enter into the 
groove CD,J^ 13S3, be allons the swing puce 
to fall back, so that the same nogs enter the open 
clefts of the rule f , he then seises one of the 
projecting arms of the cross bar a, altcrnatily 
pulling and pushing it in the horizontal direc- 
tion, wherel^ he em^ts, as already stated, the 
straightening of the wires 
The wires are now taken to the pointing-tools, 
which usually consibt of about gi uiiistoiies arranged lu teo rc>ws, driven by a 

water- wheel E-ich stone is about 18 inches m diameter, and 4 inches th el,. Ss 
thev n;volve with great velocity and are liable to fiy in puccb, they me paiiially en- 
cased by iron plates, having a proper blit la them to admit of the application id tlia 
wirea The woi kmau seated in Iront of 
the grindstone seizes 50 or 60 wires be- 
tween the thumb and forefinger of bis 
right baud, and directs one end of the 
bundle to the stone By means of a hit 
of stout leather called a thamb-ptece, of 
which A, jfp 1326, represents the profile, 
and B the plan, the workman presses the 
wires, and turns them about with his 
forefinger, giving them such a rotatory 
motion as to make their pointa comcaL 
This operation, which w called roughing 
down, IS dry frioding, because, li water were made use of, the points of the needVs 
would be rapidly rusted It has been observed long ago, that the sd ccom, and steel 
dost thrown off by the stones is iiijnrious to the eyes sad lungs of the grinders, 
and many methods have been proposed for preventing its had effects. Ttie machine 
invented for this porpose by Mr Prior is o lo of the moat effective 
• A Jig 1329, 18 the fly-wheel of an ordinary lathe, round which the endless cord 
BP parses, and cm hi aces the pulley c mounted upon the axle of tlie grindstone d 
T he fly-wheel is supported by a strong frame E E, and may be turned by a wmeh- 
liandle, as usual, or by meebanicsl ]iower In the needle factories the poioting-shops 
are ID general very large, and contain several grindstones running on the same long 
honzoatal shaft, placed near the floor of the apattment and driven by water or straui- 
power One of the cxtremittea of the shaft of the wheel a has a kneed nr bent w imh 
F, which by means of an intermediate crank oo, sets in action a double liellows b i, 
with a continuous blast, consisting of the air feeder B below, and the air regulator i 
above The first is composed of two flaps, one of them an, being fast and attached to 
the flonr, and the other ee, moving with a hmgc-jomt, both being joircd by strong 
leather nailed to their edges. This flap has a tail p, of which the end is fheked to 
receive the end of the cr^k a Both flaps are perforated with openings ihraish^d 
with valves for the odmissioo uf the air, which is thence driven into a honzootal pipe 
K, placid beneath the floor of the workshop, and may be afterwards directed m an 
uninterrupted blast upon the grindstone, by means of the tin tubes boo, vhudi em- 
brace it,*hnd have longttadmal slits in them A brass socket is supposed to be fixea 
upm the grouad} U eommamcatwwuh the pipe K, by ueaus of a small copper tube, 
into w hich one of the extremities of the pipe m is fitted; the other is supported by the 
point of a screw q, and moves round it as a pivot, so as to allow fhe two upright 
branches o o, to be plaoed at the same distanoe ft^ the grindstone These branohei 
are soldered to the horiaontal pipe w, and coimected at their top by the tube r 
VoL IJL B 
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The wind which eieapei thron^b the sliti of tbeae pipes blows upon the gnsditone, 
and earjTMS off its dost into a egii£ut a, 13S9, whi^ may bs extended to i; bejood 


}aS9 



the well of the bnilding', or bent at light soglci, ss at T, to receive the oondiiits of the 
other gnndstones of the factory 

A ^ety vaKe J, placed in an ori6ce formed in the regnlntor flap i is kept shut b\ a 
spiral spring of strong iron a ire It opens to allow the superfluous air to tbcape, « lien 
by the rising of the bfllOTs, the tail L presses upon a Email piece of wood, and thereby 
prryents their being injured 

The wires thus pointed at both ends are transferred to the first woikshop, and cut lu 
two, to form two needles, so that all of one qualit> niaj be of equal lenptb hor ea< li 
sort a small mstrament, .fig 132", u employed, being a copper plaU ncarh squaic, 
having a turned up edge*unl> u[Km two ot its bides the one of which ib lu tended to 
receive all the poiot<t, and the orhei to resist the pressure of the sbearb In this bin all 
tool a certain number of « irt s are put with their points in contact with the border, and 
they are cut together flush with the plate bi means of tiie 6heaTS,^p 1320, which are 
moved by the We of the workii an The remainder of the wiieb are then laid upon 
the same copper or brass tool, and are al«o cut even , there being a trifling waste in 
this operation The pieces of wire out of whicn two needles are funned are alwaj b 
IcA a little too long, as the pointtr ran never hit exact unilormity m hif work 

These pointed wires are laid parallel to each oilier in little wooden boxes, and trans* 
ferred to the head^flanener. 'I his vctfkmaD, seaud at a table with a block ol bti el 
before him, about 3 inches cube, selves m his left hand 20 or S 5 needles, between bis 
fingf r and thumb, spreading them out like a fan, with the points under the thumb, and 
the beads prujeeling, be lavs these beads upon the steel block, and with a small fla.- 
faced hammer strilus sacees<>iTe blows upon all the heads, so as to flatten each in an. 
instant He then arranges them in a box with the points turned die same way 

'1 he flatted heads have become hardened by the blow of the hammer , w ben annealed 
by heating and slow cooling, they are handed to the ptarer Ihis » commonly a 
child, who laying the bead upon a block ot steel, and applying the point of a small 
punch to It, p erees the eye with a smart tap of a applied first upon une siue, 

and then exactly opposite upon the other 

Another child trims the eyes, which he does by laving tbc needle upon a lump of 
lew], and driving a proper punch through its eye , then laying it sidewise upon a fiat 
piece of steel, with the punch sticking in it, he gives it a tap on each side with bia 
hammer, and causes the eye to take the shape of the punch The operation of piercing 
and trimming theses is performed bv clever children with astonishing rapidity , who 
become so dexterous as to pierce with their punch a human hair, and thread it with 
another, for the UDOsement of vis'tora. 

The next operative makes the groove at the eye, and ronnds the head. He fixLS 
tiia needle in pincers, 131IS, so that the eye corresponda to their flat side f he thin 
rvsu the bead of the needle m an angular groove, cut m a piece bard wood fixed m 
a Tice, with the «e in an upright positiOD He now forms the groove with a single 
stroke of a small file, dexterously applied, first to the one aide of the needle, and then 
to the other Be next lounda and smooths the head with a small fiat file Having 
flniahed, he opens the pmeers, throws the needle upon the bench, and pats another in 
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Its plaoew A still more expeditious method of making the grooves and finishing tha 
heads has been long need in moat English fectones A small ram is so moant^ as 
to be made to rise and &U b^ a pedal levmr, so that the child aorks the tool with his 
foot, in the same way as the heads of pmg are fixed A small die of tempered steel 
bears the form of the one channel or groove, another amuLar die that of the other, 
both being in relief, these being -work^ bj the lever pediU, finish the grooving of the 
eje at a aingle blow, b; sinking agamst each other, -nith the head of the needle 
between them 

The whole of tiie needles tibus prepared are thrown pellrmell into a sort of drawer 
or box. in which they are 1^ a few dexterous jerks o£ the workman’s hand made to 
arrange themselves parallel to each other 

The needles are now ready fbr the tempenng , for which purpose they are weighed 
out in qnantities of about 80 pounds, which contain from 250,000 to 500,000 ne^lea, 
and are earned m boxes to the tempenr He arranges these upon sheet iron plates, 
about 10 mchrs long, and 5 inches broad, having borders only upon the two longer 
aides. Theae plates are heated in a proper famace to bnght redness for the la^r 
needles, and to a less intense degree £br the smaller, they are taken out, and inverted 
smartly over a cistern of water, so that all the needles may be immersed at the same 
moment, jet distinct from one another The aater bemg run off from the cislem, 
the nee^s are removed, and arranged by agitadon in a box, as above desenbed 
Instead a{ heating the needles m a furnace, some mnnufsetufers heat them by means 
of a bath of melted had. 

After being suddenly plunged in the cold water, they are very hard and excessively 
brittle The fbllowing mode of tempering them m pnctised at Neustadt 1 he needles 
are thrown into a sort of frymg'pon along with a quannty of grease The pan bung 
placed on the fire, tbe fatty matter soon lufiames, and is allowed to burn out , the 
needles are now found to be sufficiently well tempered. They most, however, be 
re adjusted upon tbe steel anvil, because many of them, get twisted in the hardening and 
tempi iirg 

rolishiHg IS the longest, and nottlie least expensive process in theneedle manofactore 
Thu 18 done upon bundlui containing SOO 000 needles , and the same iiiaclime under 
the guidance of one man, polishes from 20 to SO bundles at a time , either by water or 
steam power The needles are rolled up in canvas along with some qnartzose sand 
intersiidtified between tbe layers, and tlieir mixture u besmeared with np« seed oil, 
Itq 1334 represents one of the rolls or packets of needles 12 incbes long, strongW 
bound with cords These packets are exposed to tbe to and fro prissure of wooden 
tables, by which they are rolled about, with the effect of causing cvin-y needle in 
the bundle to rub against its fbllow and against the silicnous tuatter. or emery, enclosed 
in the bag Ftg 1880 
represents an mproved 
table for poliahing tbe 
nradles by attrition* 
bags. The low er table, 

M M, IS movable, wliereas 
in the old eonstruction 
It* was fixed, the table 
c has merely a vertical 
motion, of pressure npon 
the bundles, whereas 
fbimerly it had both a 
vertical and hoTixonUd 
motion. Several bun- 
dles may ohvionsly be 
polished at once in the 
prebtsnt mat bine The 
table M H may be of any 
lenetb that u required, 
and from M to 27 inches 
broRd, resting upon tbe 
wooden rollers, n, b, js, 



placed atjuitsbie distances, it receives a honsontal motion, either 1^ band or other 
convenient power, tbe paAet of needles A, a, a, are laid upon it, and over them the 
ta ohs c, c, c, which are lifted by means of the chains x, x, s, and the levers, z., l., in 
order to allow tbe needles to be introduced or removed The see-saw motion forces 
the fWeotue to turn, npon their own axes, and thereby creates such attntum among 
their contents as to polish them. The workman has merely to distnbnte t hf H W rolls 
up<m the table x, in a direction perpendicular to that in wmeh the table moves, and 

n 8 
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wheoOTer one uf them gets displaced, he sets it nght, lifting by the hdp of the chain 
the loaded table. The taWe makes about 30 horiawitaV doable vibratioos m the 
minate, 'whereby each bundle, runmog oyer 24 inches each time, passes through 40 
fbet per miaate, or 800 yards in the hour 

5eoiinMy by &e After being 'worked during 18 or 40 hours under the tabka, the 

needles sie taken out of the packets, and put into wooden bowls, where they are mixed 
with sawdust to absorb the black grease upon their surftces They arc next introduced 
into a cask, fiy 1381, and a woikman seising the winch p, turns it Tonud a little, 
he now puts in some more sawdust at the door, a,b, which is then shut by tbe clssps 
o a, and oontmues tbe rotation Ull the needles are qnite clean and clear in their eyes , 
which he ascertaiDB by taking oat a sample of them from time to tune 

Wnuta»ing is the next process, l^ means of a mechanical ventilator similar to that 
by which corn is winnowed The sawdust is blown away, and the grinding powder 
IS separated from the needles, whidi remain apart clean and bn^t. 

The are m the next place arranged in order, by being shaken, as above de- 

aenbed, in a small somewhat concave iron tray After being dins laid parallel to each 
other, they are shaken op against tbe end of the tray, and accamulated in a nearly up- 
right poution, so that tb^ can be smed m a heap and removed m a body npoo a pallet 
knife, with the help of the forefinger 

The precedmg fi^ve operations, of making up the rouIeauT, rolling them under the 
scouring the needles in the cask, wmnowmg, and arranging them are repeated 



ten times in succession, in manufactarlng tbe best articles , the only variation being in 
the first process. Ongiually the handles of needles are formed with alternate layers of 
mliceoua schistus aud needles , but after the aevestb tune, bran freed iTom fiour by sift- 
ing is substituted for the schistna The subsequent four processes are, however, repcatL-d 
as described. It has been found in EoglaRd, that emery powder mixud with quartz and 
mica or pounded granite, is preferable to everything else tor polishing needles at first by 
attrition m the bags, at the second and following operations, emer} mixed with olive oil 
IB used. Up to the eighth and ninth, for which putty or oxide of tm with oil » substi- 
tuted for the emery, at the tenth ^e putty is used with very little oil, and la*^tly bran 
IS employed to give a finish In this mode of operating, the needles are sroured in the 


copper cask ^owu m elevation mfg 1332 and in bcction in^ 1333 The inner sur- 
face oF this cask is studded with points to increase the friction 
{| among the needles , and a quantity of hot soap suds is repeatedly 

I . _ introduced to wash them clean cask must be slowly turned 

upon Its axis, for fear of iiyoring tbe mass of needles which it 
j 1334 eontains. They are finally dnt^ in the wooden cask by attn- 

"j iifi rr I II sawdust, then wiped individually with a linen rag or 

Wttyi \ soft leather, when tbe damaged ones are thrown aside 

^ Sorting of iho media — 'fins operation is performed in a dry 

upper chamber, kept free from damp by proper stovea Here 
1836 all tbe points are first laid the same way, and tbe needles are 

I '■ ■] then picked out fttan each other in the t^er of their polish, 

a The sorting is effected with surprising facility The workman 

S A ij —A places 2000 or 8000 Dcedliw in an iron ring, fg, 1335 , two 

V i ^ inches in diameter, and sets all their beads xn one plane , then 

^ on looking carefully at their points, be easily reci^iieB tha 

broken ones] and by means of a small hook fixed in a woodon 
hmsdle, fig 1836, he lays hold the broken needle^ and tnras it ont. These 
defeotiTe needles pass into the hands of another wockman, wfaopoints them anew 
upon a grindstone, and they ftirm articles oil infrrlor value The needles which 
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hare got bent m tbe poliabing mnst now be straig'hteDed The vhole are fiaaliy 
arranged exactly acccnilmg to tbetr lengths 1^ the tact of the eorter vith his finger 
and thumb. 

The needles are dmded into quantities for packing m blue papers, by patting into a 
small balance the equivalent weight of 1 00 needles, and so measanng them out without 
the trouble of counting them individnstly 

The Uuer meiTes these packets, and takmg 2’i of the needles at a time between the 
forefinger and thumb, he presses their points against a very small hone'Stoue of compact 
micaceous schist, moant^ in a little lathe, he tums thm briskly round, giving the 
points a blntsh cast, while he polishes and improves them This partial polish is in 
the direction ct the axis, that of the rest of the needles is tiansverse, which distm- 
guisbes the boundaries of the two The little hone-stone is not eylmdneai, but qoad- 
rangnlar, so that it strikes successive blows with its comers upon the needles as it 
revolves, prodncuig the efihct of filing lengthwise. 'Whenever these angles seem to 
he blunted, they are set ««a*n by the 66ier 

It is easy to distinguish good English needles from apurions imitations, because 
the former have their axes coincident with their pomts, which u readily observed by 
turning them round between the finger and thninlK 

The construction of a needle requires numerous operations, but they are rapidly and 
uninterruptedly successive, so that a child can /nst the eyes of 4000 needles per hour 
'WHien we surrey a manufactore of this kind, we cannot f<«l to observe, that the 
diversity of operations which the needles undergo bears the impress of £^at mechanical 
refinement In the arts, to divide labour, » to abridge it, to mnlti^y operations, is 
to simpliiy them, and to attach an operative exclusively to one process, is to render 
him much more economical and productive 
NEEDLE QBE. A native sulphide of hisniofb, copper and lead, with acicular 
crystals, found in Siberia. 

KBPHBlTBu See Jade 

NERO ANTICO The name given by the Italians to the black matble used by 
the Egyptian and other ancient ataluanea. 

NEROLl, IS the name given by perfumers to the essential oil of orange flowers. It 
IS procured by distillation with water, la the same way as most other volatile oils. 
Since, in distilling water from neroli an aroma is obtained differeiit from that of the 
orauge flower, it has been concluded that the distill^ water of otauge-flowers owes 
its scent to some principle difibrent from on essential oiL See PxRrcMFHT 
NET raeau, Fr , Neiz, Germ ) is a textile fabne ol knotted meshes for 
catching fish, and other pnrposes Each mesh should he so secured as to be incapable 
of enlar^mcnt or duninution The French government offered in 180i a prize of 
10,(Ki0 francs to the person who should invent a machme for making nets upon 
automatir pnnoiples, and afljudged it to M Baron, who presented hu mechanical in- 
vention to the Omsematatre dea ArU et Metiers It does not appear, however, that 
this machine has aceomphshed the object in view, for no estaUishment was ever 
mounted to carry it into execntion Nets are usual! v made by the fishermen and 
tbeir families dunng periods of Jeisnre. The fonnation of a mesh is too simple a 
matter to require description m this Dictionary 

, NFTTLE TREE. The Celtis Avstrahs The woud of the nettle tree is nearly 
as compact as box, and takes a very high polish, it la sometimes used lU the manu. 
facture of flutea 

NEUTRALISATION w the state produced when amd aud tdkalvue matters are 
combined in such proportions that neit^r predominates, as evinced by tbe colour of 
tincture of litmus and cabbage remaining unsJ’ected by the compound. 

NEUTRAL TINT A factitious grey pigment^ composed of blue, red, aud 
yellow, in various proportions, used by water >coloar painters 
NEW BED SANDSTONE, See SAJfDSToifi. 

NICARAGUA WOOD The tree yielding this wood has not been ascertained i 
It is supposed to be a qiecies of Sematoxifhm. This wood, and a variety called 
Peach wood, are sent to this country fiir the use of the dyera They are wmilar in 
colour to Brimit wood, but they are not siifihuently sound for any use lu manufacture. 
NICKEL The ores of Nickel, found in these islands, are tbe following — 
Annahergile, Arseniate of nickel, found at Hud Chance and Pengdly mmes in 
Cornwall 

Ememid meftet Said to be found by Dr Heddle on chromate of iron from Swiim- 
nesa, m Unst^ one of the Shetland Islands. 

fift&rite. Sulphide of nickcL This mineral has been fonnd with the Septaria, at 
Ebhw Vale, m JdonmouthshJTe, at Combe Martin, and at Huel Chance and Peunellv. 
in ComwaiU ^ ' 

Etsw tuckdheH. Sulphide of iron and nickel On the property of the Duke of 
Argyll, near luverary, this ore hu been fiiimd in eoDsiderahle quantities. Gieg and 
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LettBom give ibe fiillowiiig aiulTtu & QABimen of the rough ore bbA 
reduced to powder *' — 


Iron > 
Niche! 
Sulphur 
Silieu . 
Lime - 


43 76 
14 U 
3446 
590 
1 45 


99 79 

Kufffentickd. Copper nickel Two or three miuee in Cornwell hare produced 
tbu ore m BOtne qimtiUM. it has been worked at Hoel Chance and at PeageJly It 


waa found at the Fowej Consols mine. 

In 1856 1857. 1838. 

Tw$ Toni Ion* 

St Anst 11 Consols produced 11^ 1 1^ 

Fowe; Consols - -- -- -- 8 

fiammelsherg mren ns the following anal} us of a foreign ran 
eorresponds rerv nearly with some of our English products — 

Arsenic - - 48 80 

Nickel - - - . - - 39 9* 

Cobalt <« - - 0 16 

Antunony ------- - goo 

hilica - - - - - 2 i)U 


For the less iraporuot and ioreigu i ant. ties the iv-sdcr is rtfeirtd to Danot < r 
lJrt3oAf ttitd JifiBtr't Aftneralogy 

Nickel IS usually associate with cobalt ores, and much chemical ingenuity has 
been empluied to efitct the perfect separation of tbese nu.Ul$,— both of which are 
now rery raluablt lo the arts Extensive nickel refiotriea, m which the separation 

skilfully carried out, bat in all with some considerable Be(.re<iy, oow exi^t in this 
country, but the followuig remarks by Dr Ure, With but slight alteiation, an. otill 
in the mum appi cable — The art of working the ores of nickt.] and cobalt scLins 
unknown in Great Bntain if we may judge by the fact that, though found in 
sufbcient abundance they are nowhere in this country converted into zaffre and 
ept ss, the two primary maiketable products elsewhere obtained fiom these ores 
Although, therefore, no nattoa in the woild conbumes in its manufactures more 
cobalt and mcki,! than Great Britain, yet for these metals it is almost entirtly 
depeodent upon Norway, Notthern Germany, and the Netherlands , from whence we 
impou large ijuanuties annually Ihe foreign ores are richer than the Cornish, 
since thebe latter seldom contain more than from i to 7 per cent cf ayailable metallic 
matter, whilst the former not unfriquently yield U or 15 per ciot , ctpisequently, a 
process which answers quite well with the one may fail altogether, or prove profitltbs, 
wiih the other , imd this » exactly the whole secret of out naUimal tavlnrc m wotW- 
ing cobalt ore. The Swedish method has been tried, and has not in any one 
instance given a satisfoctoty resolL In the German ore the quantity of metallic in- 
gredients lb not only laiger than m the Cornish, but of a more fusible character , con- 
sequently, when simply subjected to heat m a reverberatory furnace, the earthy an^ 
metallic elements separate of themseUes by the mtre disparity of their specific 
weights, and the siliceous gangue, with a portion of oxide of iron, rises to the top , 
leaving a metallic eompoand of BTsenic, cobalt, nickel, copper, and perhaps iron 
tieoeath This latter, when carefully roasted m an oxidismg furnaoe, in contact with 
sand or groutd fimt afibrdg at once an impure silicafic of eobait and antnide of 
nickel, — two marketable products The Cornish ores, from their metallic poicrty, 
will not undergo the first fhsion necessary to separate the sibceons matrix of the 
mineral, and this impediment seems actually to have defeated our smelters In 
the mannfacturc of iron, limestone is used to render the alumma and silica of the 
ore fusible, aaj without this no iron can be procured by the ordinary prncessL 
In roasting lead ore. lime cannot be dispensed with- In copper making, not only 
lime, but also fluor spar is firequently needed , and the commonest cobalt ores of 
Cornwall clearly reqnire nothing but a proper finx to afford a compound of arsenic, 
cobalt, and nickel, perfectly wialogons to that proenred feom the German ore 
by mere fnsiua withont a Earn The whole question, therefore, really resolges itself 
into the discovery of a cheap material capable of easy vitnBeation with the matrix of 
^ Coniwall ore, and whs^ is devoid of action upon the arsenide of ctfealt and 
nieki 1 1 he oommoo fixed a llrwliM, though answering the first indieauon admirablt , 
wonld not comply with the second condition , hence potash and soda, these great 
taelpmates of mdustnal skill, are unfortunately excluded IVom the list of agenta, as 
they act powerttaUy upon all the anemdeB. and would merely produce a worthleu 
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fht irith die ore. BimiJar ol;jectioDe attach more or leas to the alkaline eariba, and 
therefore lime requires to be looked upon vith suspicion. Borax would and doe« 
}ie]d a satisfactory result, but its high price is an insurmountable obstacle Fluor 
apar is of no avail, and bottle glass requires too strong a temperature, and to be used 
in too great a quantity, for economical application to a mineral already eurehargtd 
With extraneous matters. 

These facts serve m some measure to explain, though we cannot in any way allow 
that they justify, the present condition of the aafifire market , since these very difli 
cnlties are daily overcome in one of the largest metaUiurgiciil operations carried on 
amongst ns. Many of the ores of copper, when first received by tbe manufactnrer, 
are m a state quite mrallel to that of the Cormsh ores of cobalt, even in regard to 
poveriy of metal What then is the flax employed bj the copper manafhcturer in 
such cases? We reply at once, — it is the protoxide of iron which » formed from 
these poor copper on a by the action of heat, and combmes with the sibcate of die 
matrix so as to produce an extremelv fusiUe silicate of iron, which permits the 
Bulphniet of copper to fiill down to the lower part of the reverberatoiy furnace, 
whilst t^ vitnhed impurities of the ore are raked from its surface Oxide of iron 
would most probably therefore enable a manu&ctmrer, aocustomed to ftiraace 
operations, to send into the market an arsenical compound of cobalt containing more 
than 50 per cent of this metal, even if his interest failed to con'iince him of the 
great advantage resulting from its subsequent conveiNion into zafire Thus, t> tn, the 
conditions of tins seeniiugly difficult problem are answcijfd, in a comiuerenl sense, 
foi oxide of mm is plentiful and cheap, its combination with silica is sufficiintli 
fusible, and it has no acuon whatever upon metallic arseninrefs No doubt mam 
other snbstanccs might be found equally applicable with tbe one we have meutionid, 
and, indeed our obiect in thns diiaang upon this and analogous to,>ics is ratlicr to 
btiinulite inquiry than to lay down specihc rules for practical guidance, consequent!} 
our remarks must be regarded at best as but a shadowy outline, tbe manuf ictui mg 
details of which requue careful filhng in, to render the whole intelligible and 
useful — Vrf 

biuce the manuficture oi Cennan silver, or AtgenUitf p/ate, became an object 
of commercial importince tbo extraction of nickel has bieo uodertaken upon a 
considerable scale The cobalt ores are its most fruitful sources, and they are 
now generallv treated b> the method of Wohler, to effect the sei aration of the two 
iiKtais The arsenic is expelled bv roasting tbe powdered speiaa hist by itself, next 
with the addition of charcoal powder till the garlic smell be no longer ptrceited 
Ihc lesidunm is to be mixed with three parts of sulphur and one of potash, melted m 
a eiuciUe with a gentle heat, and the product being edulcorated with wate , leaves i 
powdei of metallic lustre, which is a snlphidt of nickel fiee from arsenic, while the 
arsenic associated with the sulphur, and combioed with the resulting sulphide of 
potusaium, remains dissolved Should any arsenic still be found in the sulphide, as 
may happeS if the first roasting heat was too great, the above process must he re- 
peated The sulphide must be finally washed, dissolved m conceotrared sulphuric 
at id, with the addition of a little nitric, the metal is to be pneipitatea by a car- 
bonated alkali, and the carbonate reduced with charcoal 

In operating upon kupfemickel, or speiss, in which nickel predominates, after the 
*8Tscnic, iron, and copper have been separated, amm min is to be digested upon the 
mixed oxides of cobalt and nickel, which will disvolvi them into a blue liquor This 
being diluted with distilled water deprived of its air by boiling, is to be decomposed 
by caustic potash, till tbe blue colour disappears, when the whole is to be pot into a 
bottle Ughtlv stoppered, and set aside to settle The green precipitate of oxide nil 
□ickcl, which slowly forms, being freed by decantation from the supernatant red solu- 
tion of oxide of cobalt, is to be edulcorated and reduced to the metallic state m a 
crucible containing crown glass. 

The reductum of the oxide of nickel with charcoal requires the heat of a powerful 
air flirnoce or smith's forge. 

Nickel possesses a fine silver white colour and Instre , it is hard, bat malleable, both 
hot and cold} may be drawn mto wire ^ of an mch, and roUed into plates of an 
inch thick. A small quantity of arsemc destroys its ductility When flised it has a 
specific gravity of 8 879, and when hammered, of 8 66 or 8 82 , it » susceptible 
magnetism, in a somewbat mfenor degree to iron, but supenor to cobalt Its melting 
point ^ nearly as high as that manganese It is not oxidised by contact of air, bat 
may be burn^ m oxygen gas. 

There is one oxide and a sesqnioxide of nickel The ox’de is of an aahi>gtey 
colour, and is obtained by prempitatioa w itb an alkali from tbe solution of the muriate 
or nitrate. The sesqoioxide is black, and may be proonred by exposing the nitrate 
to a heat under redness The hydrated oxide has a dir^ pale green eolour 
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IfichA may he detected bg qfemi* ef polMwum m va md Mlution of it ind oobak; 
tbe cranidt being added until tbe precipitate fin»t fenord u rtdissolved dilute sol- 
phunc acid la then added and the mixture vanned and allowed to stand A pre- 
cipitate appeanng sliova the prebenoe of nickel, whether it be cobalt cyanide or umple 
cj mide of nickeh 

/^uAd (afutfystM of). Nickel and oobalt are almost always associated together, and 
are tery difficult to aeparate 

Upon tbe tact that in a solution of oxide of cobalt containing iVee htdrocblonc 
acid tbe whole of the metal » con-verted mto tbe siqieT oxide, by means of chlorine, 
while the chloride of nickel lemaina nnaltered in the acid solution, H Rose based 
a succesvflil method for the separation of the metals His method is as follows — 
Both metals are dissolved in hydrocblonc acid the solnuon must contain -a sufficient 
excts» of free acid , xt is then diluted with much water, if 1 or 2 grammes of tbe 
oxide are operated on, about 2 lbs of water are added to the solution As cobalt pos- 
sesses a moth greater eolonnng power than nickel, not only in fiuxea but also w 
Boliitnws, the diluted solution is of a rose colour, even when the quautiU of nickel 
pixsent gmtly exceeds that of the cobalt A Lurrent of chlormv gas is then passed 
tnrough the solution foi several houi^. the fluid must be thoroughly saturated with 
It, and the upper part of the flask above tbe liquid must remain filled with the gas 
after the eunent has ceased Carbonate of baryta in excess la then added, and the 
whole allowed to stand for 12 or 18 hours, and frequently agitated The precipitated 
supcroxide of cohalt and the excess of carbonate of barrta aie well washed with cold 
water, and dissolved in hot h^drochlorio acid , after the <ieparation of the harjta by 
sulphunc acid, the cobalt is precipirated b^ hydrate of potash, and after being washed 
and dried is reduced in a platinum or porcelain crucible b> hydrogen gas The fluid 
filtered from the superoxide of oobalt is of a puie gn,eo colour It is free from any 
trace of cobalt Aftti the remotai of the baryta by means of sulphnne acid, the oxidie 
of nickel IS precip tated h} eaustie potash Even this method did not give exact 
rcsulUi on the first trial 0 318 gr metallic nickel and 0 603 gr metallic cobalt -were 
employed, and 0 430 gr oxide of nickel and 0 380 gr cobalt were obtained — 

Fmploied Obtained 

^lcktl - 34 03 36 “5 

Cobalt - - - f j47 62 98 

100 00 99 73 

The cauxe of these incorrect results is that the solution was filtered an hour or two 
ifter tbe precip tation of the superoxide nf cobalt bj the carbon ite of baryta It is 
neccsssrt howe\ er, to v ait a coos derablc time, at least twelve hoar« or e> en eighteen 
1 *. better, and alfon the excess of carbonate of baryta to remain m contact with the 
Boluton, as the supenixidc of cobalt is precipitated very «loaly this explains tne 
dim nation of the cobalt and jnciea>e of the nickel in the above experiment 

In mother expel iment, m -which this source of error was avo ded 0 7l6gr metallic 
nickel and 0 340 metallic cobalt were used, and 0 548 gi cobalt obtainc I th it is, 
42 84 pel cent instead of 42 22 , the nickel was not determined Two expei iinenta 
were made by "M Weber In one, 0 188 gr cobalt and 0 980 gr nickel, were taken, 
and 0 806 gr cobalt and 1 274 oxide nickel obtained 

t. Obt-uard 

Cobalt - 4o jO 44 77 

^lckel - - ^64 50 5‘>83 

100 00 100 60 

In the second 0 al6 gi metallic cobalt and 0 637 oxide of nickel were taken, and 
0 -)17 gr cobalt obtained 

It will be seen fnun these experiments that on the proper precautions being taken, 
very accurate results may be obtained by this method It has also this advantage, 
that It IB equally applicable whatever the relative proportions of the cobalt may be 

Tins or a similar method may be employed wifti advantage on a large scale, to 
procure eobalt and nickel m the purest state 

It -mil be readilv perceived, that not only cobalt, but also other metals, as iron and 
mangauese, may be separated from nickel by this method On the other hand, oxide 
of cobalt may be separated from the oxide of sino, and other strongly basic oxidtw, 
which are not converted into anperoxides Nickel and cobalt can moreover be sepa- 
rated frmn metals to which they bear a close analogy in various ways ^ 

From nickel, manganese may be best separated in the same manner as cobalt 
Manganese may be separated from both of them, however, by a method which, in its 
essential parts, was proposed by Wackenroder It is based upon the foct, that although 
nickel and cobalt arc not precipitated from their solotioas by sulphuretted hydrogen, 
especially when they are sligntly acid, still the sulphides precipitated by hydro 
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snlpbafe cf ammcmia are not dissolved very dilate bydroeblorle acid. 'Vl'heti the 
oxides are contained in an acid solation (which shoold not contain nitnc acid how* 
ever), it is made ammoniacal, and they are precipitated as solphureta by hydranlphate 
of ammonia. Very dilute hydrochloric acid u ^en added to the aolntion, until it has 
a very slightly acid reacticm , the snlphides of nickel and cobalt remain andissolred i 
they are waahed with water eontaining a little sulpfanretted hydrogen and a trace of 
hydrochloric acid The snlphide of mangasese is dissolved with ftcility, bnt althongh 
t^ fluid filtered from the snlphides of nickel and cobalt gives only a rather dirty 
coloured preciptate on the addition of ammonia and hydrosulpbate ot awimnnia, still 
the sulphide of manganese contains small nortions of sulphide of cobalt or nickel , 
and when therefore it is treated anew with very dilate hydrochlorie acid, minnte 
qoan titles of the black sulphides remain behind By ^ts repeated treatment, a very 
n« arly correct separation may be obtained , but the resnlta are more satisfectory m 
the separation of cobaltiVom manganese than of nickd from the latter metal, evidently 
because nickel » not very perfectly precipitated ^ hydrosulpbate of ammonia 
0 300 gf of metallic cobalt and 0 88S gT of dentozide of manganese gave — after the 
sulphide had been converted by aqua regia into oxide, and this preciptated by hydrate 
of potash, and after the chloride of manganese dissdved was ftee from sulphuretted 
hydrogen and precipitated by carbonate BodB,~0 802 metallic cobalt and 0-322 
oxide of manganese 

0 251 gr of 0 X 1 ^ of nickel, and 0-29fi gr ox<dc of mansMcse, treated in the same 
manner, gave 0 214 oxide of mckel and 324 oxide of man^nPWA 

Iron also may be separated fVoin nickel, and better still from cobalt, m the same 
manner as manganese, since sulphide of iron, like sulphide of manganese, is easily 
soluble in very dilute hydrochloric acid , but m this case the resolution of the sulphide 
of iron 18 likewise necessary 0 425 gr metallic cobak and u 170gr 8e>:qaiozide 
of iron when treated in this manner, gave 0 414 gr metallic cobalt, and 0 172 scsqui- 
oxide of iron 

For tlie details of processes wlich have been fbiind useful m the separation 
of nickel Irom other bodits, the reader is referred to Watts’ " Dictionary of 
Chemistry ” 

Various alloys of nickel have been formed under different names, the faiUowu^ 
aie a few of tl^ — 

jirgmfoMe, or German Silver, consists of 8 parts of copper, 2 parts of nickel, and 
3 parts of zinc This composition has often a yellow tinge, and it is consequently 
employed tor inferior articles only Another form gives copper 50 000, xmc 25 0, 
and nickel 25 0 

nVute AigeH/ane, or Argentine Plato, is, nsualiy, copper 8 parts, nickel S parts, 
rmc 3 parts. This is a very fine alloy and passes under different names, accarding 
to the caprice oi the mannfactnrcr A manufactnrer’a receipt which wc have seen is 
copper 60 0, zinc 17-0, nickel 23 5 

Eleetnm, copper 8 parts, nickel 4 parts, and zinc 8 parts. Tins composition has 
many advantages, especially m its fine colour and its resisrance of oxidation 

Copper 8 parts, nickel 6 parts, and zinc 3 parts, is a very hard and fine compound 
metal , bnt iiom its hardness there is some difficulty in working it 
« Tvtenague of China — Pacl^fmg of the East Indies — is, copper 8 parts, nickel 3 parts, 

and zinc 3 parts and half 

A solder for German silver is prepared by fluing together 4 parts of the ordinary 
argentine, and 5 parts of zinc. 

Nickel may, it appears, be alloyed with iron. Stromeyer describes a natave com- 
pound of this kmd , and Bcrthier states that by heatmg the aTsenide of nickel with 
iron in any proportions, double arsenides are obtained, which arc hard and brittle, 
with a east-iron colonr 

Out tupor/s of nickel m 1863 were 896 tons, value 8,82Gf 


iVtcM imported tn 1864 


Ton* 

From Norway 2,886 

„ United States— North Atlantic ports - 496 

„ Other parts . - - . . £03 

Vainn 

jCSt.-iSS 

8.605 

6,035 

8,084 

52,485 

Compiited ml nlse 

ISfit 

Nickel in metallic and oxide ... 162,149 

Azsenlate ---- - 

IBM 

<3,827 

100 
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NIC0T1A.KA TABACIjM. The tobAceo plant, flo called m honour of John 
nicot, of Nuines, atnbauador from the King of France to Portngal, who procured 
the firat see^ Avm a Dutchman, irho obtained them from Flonda. See Tobaoco 
MCOTIAHISL Thu u a eonerete ublatile oil, obtained by dutiUiE* tohacoo 
leaves -with water , a turbid liquid oomes over, and after itanding some time, this 
oU farms on the snr&oe , only a very smaU quantity is prodoced, ux pounds of 
the leaves yield only deren grama 

This oil IB acdi^ has the odour of tobacco, and a bitter taste It is volatile, 
inail nhl g in water and the dilate acids, and id alcohol and ether, but soluble in c mstic 
pota^* It has a vesemUance to camphor, and was called by Omelm, “ Tobaoco 
Camidior'’ According to M Barral, nicotianine riiould yield some nicotine by 

distillation with potash 

The formula for it is whably C**H®IPO* 

May It not be an oil, den>i^ its smell, tasti^ &c , from a small quantity of nicotine 
which 18 mixed with it? — H K B 

NICO riNB. Ihis alkaloid t« the active principle of the tobacco plant, it was 
first obtained, m an impure state, by Yduquelin la lb09 It is contained in the 
differint speues of tobacco, prohabi} in the itate of maUte or citrate It a as 
obtained pure bj Fossil and J^imann from the leaves of the ^uvtiana Tabatum 
MaerophfiUt nuhcu and MoLTophylla p/ufiinwa Nicotine and its salts have bim 
examined and analysed hr MIL Ortigasa, Barral, Mel'^ens and Schleosing 

The following u the ptbcesa employed by M Sihlccaing for exti acting the nico^ne 
from the tobacco The tobacco leaves are exhansted by boiling watir the LXtraU is 
then evaporated Ull solid, or to a syiupy consistence, and shaken with twice itbvol ime 
nf alcohol 1 wo layers are formed, the under layer is black and almost solid lod 
contains some matate of hme, the upper layer containing all the nicotine This 
latter u concentrated by distillation, and again treated with alrohol to pncipitate 
ceitiin anbatances This solution is concentrated, and treated with a concintiaud 
so'ntioQ of potash , it is allowed te cool and is thin agitated with ether which disvolv es 
all the nicoune To the ethereal solution JS added ])owdcied oxalic acid, when oxalate 
of nicotine IS precipitated as a svriipv mass This ix vasbid with ether, tieatcd with 
potash taken up with water, and distilled in a salt hath, when the nicotine comis over, 
and mav be rendered pare and colourless by redistilling in a current of hy drogen 
The fiiUiiwiug are the quantities eontatued in the various Anicncan and French 
tobaccos, accordmg to H Schlcostng 
100 p^ of tobacco dried at 

Virntlnei 


Viiginia __-.6 87 

Keniocky - - - - • 6 09 

Maryland - - - - - - 229 

Havannah (cigares pnmera), Jess than - - - 2 0<^ 

Lot 7 96 

Lot et Garonne -734 

Word - - 6 58 

Ule-et-Vilame b29 

Pas de-CalaiB . - - . . 4 94 

Alsace 3 2i 


M Me'sens has observe 1 the presence of nicotine m the condensed products of 
of tobacco smoke The oil which u formed in pipes after smoking tobacco in them, 
and which gives the colour to the pipe contains nicotine The question may then 
perhaps be asked, * if tobacco smoke contains such a deadly poison, why are there 
not more ill effects from smoking" It may perhaps be answered in this way, 
tobacco when smoked only yields about y^th or less of its weight of nicotine and 
then very little of that is condensed in the mouth. And ngain the systen may 
become accustomed to it, as is the case with opinm eaters, and then it n quires much 
more to take an efihet , it can scarcely be doubted though, that the continual habit (rf 
smoking large quantities of tobacco is irgurtous 
Nicotine when pure is a colourless truisparent, idly liquid pr>s<eBiing an aend 
odour and an acrid burning taste Its density is 1 024, and that of i s vapour 5 607 
It restores the blue colonr of reddened litmus, and renders turinenc brown It be- 
comes yellowish by age, and when exposed to the air becomes brown and thick, absorb- 
ing oxygen It is very soluble m water, alcohol, and the Oils (fixed and volatild^ , also 
in ether wlneh has the power of extracting it completely from ite aqueous solution 
It IB very bygromctrieal , exposed to a moist atmosphere, it rapidly absorbs water, 
but u«s it agmn in an atmosphere dried by potash ''^en thus hydrated it beromes 
a solid crystalline massif expoced to the cold of a mixture of ice and salt When 
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anhydrous it does not become Bolid at 14*^ F It boils at 4ii2^ F , and u at the same 
tune slightly decomposed , but notwithstanding its high boding point, it may be 
easily drilled ▼ th the Tapovr of water without decomposition. 

The Taponr trf nicotine u bo imtating, that we should expenence a difflcnl^ of 
breathing in a room where a drop of that alkaloid had been volatilised. Its vapour 
burns with a white smoky flame, deponcing charcoal, like an essential oil hTicotine 
turns the plane of polarisaUon stiongly to the left From the volnme of its vapour, 
and from the quantity of snlphurio acid required to form with it a nentral salt, the 
formula of nicotine would appear to be C»H”N* , but from some its combmationa 
it would appear to be half of tbis, via C‘*H*X, and » so written by some 
By the aid of heat nicotint dissolves sulphur, bat not pbospborns Nicotine unites 
with acids, fiHTamg salts, which are very deliquescent, difficultly ctystallisable, in- 
soluble in ether, except the acetate, and when pure possess no smt.ll, but an oend 
tobacco taste The double salts which nicotine forms crystallise much more easily 
The aqueous solution of nicotine » eolourliws, transparent, and stiongly alkaline, 
It forms a white precipitate in a solution of corrosive sublimate, also in a solution 
of acetate of lead, and w ith both chlorides of tin The precipitati. which it forms w.th 
solutions of the salts of zinc is soluble in an excess of nicotiae Salts of copper gne 
with It, at first, blue precipitates, but these dissolve in exciss of nicotine, funning a 
dc( p blue BolatioD, as they do when snpersaturated with ammonia. BicMonde of 
platinum Yields with it a yellow granular precipitate A station of permanganate of 
poUsh IS immediately deoolortsed by a smution (^nicotine* 

Pure concentrated sulphuric acid turns niootme red, in the cold and by the applica- 
tion of heat the liquid becomes thick and daiker, and when boiled with it, becomes 
bUi k, and gives ofl sulphurous acid 

^ith cold hydrocblonc acid it gives off white fumes jnst as ammonia does, 
when heated, the mixture becomes more or 1c<« violet coloured 

^ltrlc acid communicates to it, by a gentle heat, an orange y ellow colour with dis- 
engagement ot red vipours which become deeper as the temperature is raised until 
alter prolonged ebullition nothing but a black mass remains Chlorine acts very 
strongly on it, disengaging hy drochloi ic acid and yielding a blood red liquid 
Iodine water precipitates it of a brown colour 

Nicotine » a most powerful poison, one drop put ou tbe tongue of a large dog 
being sufficient to kill it in two or three minutes. 

'1 lie quantity ot nicotine contained in auy sample of tobacco, may be determined 
IB follows, about 150 grains of the tobacco is exhansted in a contmuous aietillatiou 
appaiatus by tutans of ammoniated ether , after diiving off the ether and ammonia 
by heat, the quantity of nicoune mav be determined by a standard solution of 
sulibunc acid , 500 pts of sulpliuiic acid (anhydrous SO*), neutialismg S025 pta of 
nicotine — II K B 

NIElJ.9 (Ital ) Niolluh An art to which we owe tbe ongin of engraving it 
conMsts in drawing a disign with a style upon gold and silver, and then Cutting it 
with a burm , a black composition made by heating together copper «iher, lead and 
sulphur, which when cold was pounded, was then laid upon an engraved p ate, a litih. 
borax sprinkled os tr it and placed over a charcoal fire when the composition dis- 
* Bolsed aud flowed into die lines of the design 'When cold the metal was scraped 
and bui niched and the niello presented tbe effect of a drawing in black upon gold or 
silver Tbe an was known to the ancients and praettsed during the middle ages , 
specimens, though rare, are to be met widi m museums In fifteenth century 
these designs were frequently engi aved with great delicacy, and the ^dows hatch^ 
with lini B, precisely like a copperplate engraving The ongm of taking paper im- 
prissions from metal plates is ascribed to the practice of Maso Firnguerra, a Floren- 
tine goldsmith who in the middle of the fifteenth century wss in the habit of taking 
impressions of his incised work on cups and plaques in a viscid water ink on paper, 
for the purpose of testmg the state of ms work Such impressions of tbe early fathen 
of copperplate printing still exist, and are known as meUot also See Scxphobs 
I flOBlUM A metal discovered u 1801 by Hatchett m a mineral called cefwnAi/e, 
and hence it was named ealumbuim. Rose rediseovtKd thismetal in 1846, and gave 
It the name it now hears Niobium is a black powder, specific gravity 6 27 See 
Watts* *• Dictionary of Chemistry " 

NITRAIE OF AMMONIA See Amhonia Nithatf 
NITRATES OF LEAD, POTASH, SILVER, SODA, STRONTIA. The 
salts of nitnc acid, which are employed in the arts, are described under tike heads of 
the metalho or earthy constituent 

NITRE The common and technical name for Nitrate of Potaih See Potash, 
Ntteate Our imports were — 
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Ifl TRIG ACID, Aqmfartu (Aitde nitrigtie^ Fr , Sa/petersatm^ Germ ), cxihrs, 
m eombination with the mk* pota«h, soda, lime, masnesis, in both the mmt.nl and 
▼entablekugdomsL This acid is never {band lasalated It vas distilled from saltpetre 
soTong Bso as the Idth ceotnry, bv ignUiag that salt, mixed vith copperas or clt}, in a 
retort Nitric acid is generated when a mixture of oxygen and nitrogen gases, confined 
over water or an alkahne solution has a senes of electncal explosions passed through it 
In this way the salabrioas atmosphere may be eonverti-d into corrosive aqualortis 
When a little hydrogen m introduced into the mixed gases, standing over water, the 
chemical ageocyof the etectneity becomes more intense, and the acid is more rapidly 
{brmed from its elements^ with the production of ^ome nitrate of ammonia. T he 
fiirmula of the hrdrated acid is HO, NO*, its equivalent being 54 
Nitrie acid is nsnsilj made on the stn^ scale bv distilling, with the heat of a sand- 
bath, a mixtnre of 8 parts of pure nitre, and 3 paru of strong sulphuric acid, m a large 
gUsB retort, conneeted by a bug glass tube wuh a gbhular receiver surrounded by cold 
water By a we!l<>regulated distillation, a pure amd, of specific gravity i 500, may be 
thus obtained, amountuig m weight to alxmt two-thirds of the nitre employed To 
obtain the whole nitne acid equal weights of nitti and concentrated eulpbunc 
acid may be taken , m which case but a moderate heat need be applied to the retort 
The residuum will be bisnlphate of potash When only the single equivalent propor- 
tion of sulpbnnc acid is used, namely 48 parts for 1CK> of nitre, a maoh higher hiat is 
required to complete the distillation whereby more or levs of the mtne acid is decom- 
posed, white a compact neutral sulphate of potash is left in the retort, very difiicuit to 
remove by solution m water, and thenfore apt to destroy tbe vesvel 

Aqoafoitis IE aiauu&ctared npon the great acale tu iron pots or cvlinders of the 
same coustmction a"» are described under HmaocnLOBic Acid Ihe more con- 
oentrated the sulphuric iwrid is, the less corrosively will it act upon the metal , and it 
}S commooly used in the proportion of one part by weight to two ot nitrq 
ComiufTcial aquafortis is very generally crntamindtcd n tb sulphuric and muriatic 
acids, os also with a'kaliue sulphates and muriates i'hc quantity of these salts may be 
readily a'>oertained by evaporating in a glisv capsule a given weight of the iqn^ortis, 
while that of the muriatic acid mav be determined by nitrate of siiv er , and of sulphuric 
acid, l^nitFBte of baryta Aquafortis may bepurjfied,iDagreatuiea6ure.byredistilla 
tiOB at a gentle beat , rejecting the first liquid which comes over, as it eoutaiiis 
chtorme impregnation, receiving the middle portion as genoiue niti ic acid , and leaving 
a restdunm m the retort, as bemg contaminated with smphuncacid 
Since nitrate d soda hu been so abundantly imported into Europe from Pctu, it has 
been employ ed by many nuuinfactaTeiain prelerence to nitre for tbe extraction d nitrio 
acid, because it is cheaper, and because the residuum of the distillation, being sulphate 
of soda, 18 more readily removed by Bolution from glass retorts, when a range of these 
set m a gallery fnrnace la the apparatus employed Nitnc acid of spemfie gravity 1 47 
may be obtained cidourlcAS, but by fhrther concentration a portion of it is ^composed, 
whereby some nitrouB acid is prodneed, which gives it a straw-yellow tinge At this 
ab ength it exhales white or orange fames, whufo have a peculiar, fliongh not very dis- 
agreeable smeU t and even when la^ly diluted wuh water, it tastes extremely aour 
The greatest density at which it can be obtamed u 1 SI or perhaps 1 SS, at CO^ F , in 
which state, oe even when much weaker, it powerfhlly corrodes all animal, vegetahle, and 
most metallic bodies. Wbmi slight^ diluted it u applied, with many precantaoiiB, to 
silk and woollen staffs to stain them of a bright reflow hue. « 

In the dry st^ as it exists m nitre^ this acid consuts of 56 16 parts by weight of 
of oxygen, or of 3 volomesofthe first gas, and 5 volnmes of the second, 
when of specifte gravity 1 5, u boila at abont 210® Fahr y of 1 46, it boils at abont 
2^’ « ** Mdof 1 40, at 246® F If an acid stronger than I 420 

distmed in a retort, it gradually becomes weaker, and Rwenker than 1 42, it gra- 
dnally beoomea stronger, tiH it assuine&thatataadaTd tontty Acid of apeetfic gravity 
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1 4&5 has no more aefaon npon tin than water has, thoogh when dtber stronm or 
weaker It oxidues it rapidly, and erolvca fumea of nttroos gds with explosive rimenoe 
In two papers upon nitric acid pubhdied by Dr Ure in the fourth nod sixth volnines 
of the Journal ctf Science (1818 and 1819), he investigated the ehenucal relations of 
these phenomena. Acid of 1 480 eonsists of 1 atom of dry acid and 4 of water , acid 
of 1 485, of 1 atom of dry amd, and 3 of water, the latter compound poesessea a stable 
eqmiibnim as to chemical agency , the former as to calonao Acid of spsciflo gravily 
1 384, coDSisungof 7 atoms of water, and 1 of dry acid, resists the decomposing agency 
of light Nitnc acid acts with great energy upon most combustible substances, simple 
or eompoond, giving up ox} gen to them, uid resolving itself into nitrous gas, or even 
azote Such is the result of its action upon hydrogen, phosphorus, sulphur, charcoal, 
sugar, gum, starch, silver, mercury, copper, iron, tm, and most other metals. 

A Table of Nxtne Aadf ^ Dr Ure, 


i 1 

bperiRc 
grav it> 

Liq 
4Ud 
Id too 

Dry acid 
m lOO 

Specific ' 
yavitj 

acid 

iiilOO 

Dry acd 
kKU 

gra^ ti. 

Ltq 

iLid 

IIIIUO 

Dry KT d 
in It® 

1 

Spfobo 
granty 1 

Liq 

■lud 

inlOU 

Dry and 
mlOO 


<00 

79 700 

14189 

75 

59 775 

I 2947 

50 

39 850 

1 1403 

25 

19 925 


99 

76 903 

1 4147 

74 

56 978 

1 2827 

49 

39 053 

1 1341 

24 

19 128 

1 4961) 

9b 

78 106 

1 4107 

73 

58 181 

1 2826 

48 

38 256 

1 1286 

2) 

IS 331 


97 

7*309 


72 

57 484 

1 2765 

47 

37 459 

1 1237 

22 

17 534 

1 1 4910 

90 

76 512 

14023 

71 

56 567 

1 2705 

46 

8b 662 

1 1166 

21 

16 737 


9’i 

75 725 

1 2978 

70 

55 790 

1 2644 

45 

35 865 

1 1109 

20 

15 940 


94 

74 918 

13945 

69 

54 993 

1 2563 

44 

35 068 

1 1051 

19 

15 14) 

1 4820 

9d 

74 121 

1 3882 

68 

54 196 

1 2523 

43 

34 271 

1 0993 

18 

14 346 

u 

92 

71 424 

1 4843 

67 

13 399 

1 2462 

42 

33 474 

10935 

17 

13 549 

It 

91 

72 527 

1 3784 

66 

52 602 

12402 

41 

J2 677 

1 0b78 

16 

12 752 

If 

90 

71740 

1 8732 

65 

51 805 

1 -341 

ESI 


10821 

15 

11 9a) 

1 4700 

89 

70’93 4 

1 3681 

64 

51068 

12277 

39 

81 08J 

1 U764 

14 

11 liB 

1 4670 

68 

70 136 

1 8630 

63 

50 211 

1 2212 

36 

30 286 

1 0709 

13 

10 361 

1 4640 

87 

E jlJJJ 

1 3379 

62 

49 414 

1 2148 

37 

29 489 

1 0651 

12 

9 564 

1 4600 

86 

E SqJ 

1 3o2!) 

1 (.1 1 

48 617 

1 2084 

36 

28 692 

1 059 } 

11 

8 767 

1 4870 

63 

E w9n 

1 3477 

60 

47 820 

1 2019 

35 

27 895 

1 0j4U 

10 

7 970 

■IHnI 

1 84 

E BTki 

1 8427 

59 

47 023 

1 1958 

34 

27 098 

1 0465 

9 

7 173 

1 4500 

8< 

66 155 

1 3376 

58 

46 226 

1 1895 

33 

26 301 

10430 

6 

6 376 

1 4460 

82 

65 354 

1 3323 

57 

45 429 

1 1833 

32 

25 504 

1 0375 

7 : 

5 >79 

1 4424 

81 

64 557 

1 J270 


44 632 

1 1770 

31 

24 707 

10320 

6 

4 782 

14 11*5 

80 

63 760 

13216 




glil 

23 900 

1 0267 

5 

3 98d 

1 4HC 

, 79 

62 963 

13169| 



1 1648 

29 

23 11) 

1 0212 

4 

3 198 

\ 4 lUb 


62 IGG 

1 8110 


42 241 

11587 

28 

22 316 

1 0159 

3 

2 391 

1 4269 

77 

61 369 

1 3056 

52 

41 444 

1 1526 

27 

21 519 

10106 

1 ^ 

1 c94 

1 4228 

76 

60 572 

13001 

51 

40 647 

1 146o 

26 

20 722 

lOOoS 

1 

0 797 


, Ifitric acid is never obtained as the waste product of an} chemical operation Its 
mauafacture is invariably the pnmarj object of the fwocess bj wbich it is procund 

It has been proposed to decompose nitrate of soda by the action of boracic acid so as 
to produce biboram of soda, or borax, and thus render the nitnc amd a aecondary 
pn^uct The bucclbb of this process depends, however, upon a circumstance of a 
somewhat ennoiu kmd. Strong nitnc acid is much more volatile than weak acid, 
and hence it is more easilv expelled ftom its combination with soda in a concentrated 
than m a dilated form Now, boracic acid has 3 atoms of water in its crystallised 
eoudiuon, therefore, if we take 2 atoms of this acid, we have G atoms of water to 
unite with the 1 atom of nitric acid capable of being disengaged from nitrate of soda, 
whereas this quantity of nitnc amd needs at most but 2 atoms The secret, therefore, 
is to dry the boracic acid m die first instance, so as to get nd of die surplus water, 
and this IS easily done at a temperature of 212° Fahr, at which two thirds of the 
water readily leave the boracic acid, and thus afford a mono hydrated compound, 
2 atoms of which contain precisely the amount of water needed for 1 atom of nitric 
acid, and also of the boracic acid requisite for the production of the biborato of soda. 
Ih^are some peculianties connected with the application of the necebSary tempo* 
yatnre, hut they are of less importance. Ihe hiborate of soda is afterwards diieolved 
in hot water, and crjatuJhsrd 

IsitriC act^ anhy^oa* — By treating nitrate of silver with perfoctly dry chlorine, 
U DeviUe has succeeded m isolating anhydrous mtric acid, the existence of which 
was demoastiated oumerons analyses This heantifiil substance u obtained in 














NITROGEN. 


254 

eolooileM cnstftla, irbieh are petftctly biiDiant and hmpid and may be proeored of 
(.<»iBidenibte'8iae, when th^ are riowly depoaited in a current of gas rendered Tery 
cold, their edgea are a eentimetre m length These crystals are prumi of 6 &ces, 
wbieh ai^r to be derived from a right pnsm with a rhombic base. The} melt at a 
temperature not moeh exceeding 85*5 Fabr., their boiling mint » about and 
at 50<=* the tension of this substance is very considerable In contart with water it 
becomes very hot, and disstdves in it witbont imparting colonr, and without d» 
eogagiog any gas, it then jn-odaces with barytes the oitrste of that base When 
heated, its decompoeition appears to commence nearly at ita boiling point This 
cirenmstane* is an obstacle to the determination of the density of its vaponr by the 
process of M. Ihonas. 

The process b} which M DeviUe obtained anhydrous nitne acid is vtry simple, 
bat the readiness with which it penetrates tabes of oaontchonc renders it necessary to 
unite all the pieces of the apparatos by toeltiog them Ihe following is the proct ss — 
The author employs a U'Sbaped tube capable of containing 500 gr of nitrate of 
nlver dried m the apparatus at 356° Fabr, m a current of dry carbonic acid gas 
Another very large U tube is connected with this, and to its lower part is attached a 
small spherii^ reservoir, it is in this reservoir thit a liquid is deposited which alwavs 
forms diuing the operation, and which in exclnsively volatile The tube containing 
the nitrate of silver is immersed in water covered with a thin stratum of oil and h< ated 
by means of a spirit-Iaam oommunicatuig with a n<>ertoir at a constant lt\e1 
Chlorine issues fhtm a glass gasometer, it passes over chloride of lime, and then over 
pomice-stone moistened with sulphnne acid , it then passes thiough the nitrate of 
silver At common temperatures no effect appears to be prodaoed The nitiate of 
silver mu<4 be heated to S03° Fahr, the temperature being then quichly reduced to 
136° or 134°, but not lower At the c tmmencemLnt, hjponitrous acid, distinguish 
able by its colour and readi condensation, is produced, and when the tcnipeiaiuit 
has reached its lowest point, the production of crystals begins, and thij soon choLe 
the rcceieer, cooled to 6° Mow aero, thev aie alwavs dcposiud upon that pa t of 
the reeeiTer which is not immeised m^e f reeling mixture, and M Dctille states that 
ice alone is sufficient to ocea*'ion tbeir fbimation 

MTBO-BLNZOL (Asob nzol) C U*(NO') It is impoitant m the arts, both as 
a source of analme for the manutactiire of dye-colouis, ard on aic,.ount of its ust fur 
flavouring as a substitute fbr oil ui bitter almonds, which itclo^tl} re«tinbUs in 
flavour whin puie, and over wbicti it has the ao^antage of not being jKiisoanus 
It IS 1 repared f om benzol fwhi h see) b} adding it drop bj drop to hot fuming 
nilr c acid , the nitiobenzol separ ifea on dilution with w ater in the form of a iillow ish 
ml, which nia\ be purihed b> wadiiug with water alone, or a soluuon of carbonate of 
soda It has a density of 1 209, at 60° r (1 '» 5 C ), and just above the freezing point 
of water is concerted into a cTvstallme solid 
It IS neail} insoluble m water, but alcohol and ether dissolve it in all ptoportiona 
Ita conversion into analinc under the influence of reducing agents has bicn 
befiFc mentioned &ee AitAiiiM^ 

^itrobenzol may be viewed as hovmg been denied from benzol, C’ H*, by the 
substitution of one equivalent ot by drogen by the tetroxide of lutrogin, thns — 

c» 

IKO* BMW 

NITROGEN Si/mhol N , emtvaUnt, 14 , eombttung meamre, two voltimu, apect^ 
0 9713, Svn Azote (JVifiosrair oh Azote, Fr , Salpeterttoff Gtnn ) 

This gas, which serves b> important a purpose in diluting the atmospheric oxygen to 
the point necessary for healthy respiration, has been known m a more or Iras impure 
state since 1772, when Or Hntheiford showed that the vitiated air from the luag>, 
cootaineu a principle incapable of supporting life, hut diffenng from carbonic acid 
Pr^raUmi — Nitrogen is usually prepared from atmosphene air by removing its 
oxygen Thu may be done in a variety of ways 1 By burning some substanci, in 
a confined portion of air, and removing the oxide ^ a solvent fhiu alcohol burnt 
m air yields nitrogen, water, and carbonic acid The water condenses, and tht. car- 
bcmie acid may be absorbed by agitation wuh lime water The oxygen may also be 
taken away by the combustion of phosphorus The phosphoric acid produced, being 
soluble in water, is easily removed 2 The most elegant mode of obtaining the 
nitTc^eD,and one which, properly performed, is susceptible of the highest quantimtive 
sceuTac), u to pass air over red-hot copper, which absorbs the oxygen Arming oxide 
of copper pure nitrogen remaining 3 The oxygen of atmospheno air may elvo be 
removed cerUin seflvents A soJntfon of pyrogallate of potash, or, ratfair, a 
Eolation of pyrogallic dcid m an excess of potash, takes the oxygen from air with 
great rapiduy and great precuion Upon this fret Liebig has founded his process for 
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MUmitmg tli« peroeDtsge oxjrgcn m certain gaseou mixtturM. A fery pare 
nitrogen mtj be obtain^ according to Corenwinder, by heatmg » icdation of mtrito 
of potash With ehlerade of amimraiaiD. Nitrogen znaj be obtaii^ from ammoaia br 
the actum of ohlonne which oombmeB with the hydrogen Flesh gendy heated with 
diluted nitric acid yields the gas eontamitiated witli iti binozule. The hitter mav 
cooTeniently be got rid i^by paasing tbe gases liberated through two Liebig's potash 
bulbs filled with a moderately concentrated solution of protosdpbate of iron iVo- 
perftea -^Nitrogen has, more especially until lately, been regarded as one of the moat 
inert of the elements, as a body with but slight tendency to enter into oombinatioa, and, 
when comhuied, being easily remored by even the least energetic reaction This opinion 
ha^ been founded on too limited a study of its properties It u true that with some 
elements it noites but feebly, and such combinations are, in a few cases, decomposed by 
the slightest causes , and, in the case of the so>called iodide and chloride, by mere finebon 
or pircussion But the energies of nitrogen are not to be estimated from these com- 
pounds alone There are bodies with which it exhibits an intense desire for union 
among these maj be mentioned carbon, titanium, and boron Hydrogen and certain 
organic groups also unite readily with nitrogen, foiming stable aw highly eharacter- 
istjc cldsses of componods 

Compoumdt o/’nitrufTea wiiA (uyyen — The Ibllowing table contains the composition 
and principal physical properties of the oxides of nitrogen — > 


TaNe of t&e Coa^poatum and Fk}fncal Pnpertia of tht Omiea tf Nitrogen 


Kama 

Fomult 

SpKlfll 
ttfi*lt> 
ol gai 

Combii iAg VoL 

AtomiL 

weight 

WHghtol 100 c 
inches or f[4M or 
raiiour 

Protoxide of nitrogen, tt/n 
nitroiiB oxide or laughing 
gas - - 

NO 

1 527 

Tao Toluiucs 

22 

46 8 grams 

Bmoxidc of nitrogen, tgn 
nunc oxide - 

NO* 

1 039 

Four xolumes 

30 

3i2 , 

Naruu>- acid, sga hypo 
nitroua acid - 

NO* 

2C30 

Two volumes 

3S 

815 „ 

Pei oxide ot nitrogen, syn 
hy pouitric aeid 

NO' 

1 720 

Four volumes 

46 

53 3 „ 

Niuicacid 

NO no 

orNO‘H 



63 



In the aboie table the diusities of the rapouis of nitrons and nitiie acids are gii(‘n 
as obtained by calculation on the hypothesis that they could exist at 60° and SO incbta 
M iilioiit condensation That is to say, as the numbers would come out in a determi- 
nation of the % ipour dtns'ty by the method by M Dumas 

DfUrmmaUtm. of the put tty of nitrogen gas — The simplest and most accurate piooess 

* IB tliAt of 3i Bunsen The first thing is to determine whether a comhubtihle gas 
containing oxygen be present. For Uis purpose it is merdr necessary to pass an 
eleotrio spark through the gas coatained in a eudioiotter If the bulk remams mi 
alteied the absence of any considerable amount of combustible gas nuxed with oxygen 
is pn«ed But they may bo present m such small quantity, as compared with tlie 
noiieomhustible ga«, that no explosion can ensue on passing the spark It is then 

• neei Bs iry to add some battery gas in ordei to render the mixtuie inflammable [By 
“battery gss " la unde'rstood the gas obtained by the electrolysis of aater J For tho 
put pose ol the experiment we may add to every 100 Tolumes of the gas under exa- 
mination 40 volumes ot battery gas If the vuiume after explosiou be unaltered tl « 
total aheenoe of oxygen and combustible gases is demonstrated It is still po<«ible 
that tbe nierogLo may be contaminated with oxygen, although inflammable gases are 
absent To determuie this fact we moat add both hydrogen and battery gas in such 
proportions that the volnme of the original gas plus hydrogen is to that of the 
battery gas as 100 40 If no oxygen be present the volume after explosion will be 
that of the original gas and the hydrogen The reason bemg that it oxygen had been 
present some of the bvdrogen would have disappeared in order to form water The 
nitrogen gas may still be contaminated by a trace of a combustible gas To deter- 
mine this point as much oommon air is to be added to the last mixture contauuug 
halogen, as will form a detonaUng mixture with that hydrogen. This detonating 
BUUnro so prodBoed should form ficiim 26 to 64 per ceoL of tlw inoomhuatiUe gases. 
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on the e^4o•loo, it u Ibaiid that tvo thirds of the eondeotatioa is equal to 

the Tolune « the b>dK^^ added* it will show that no comhiiBtiUe gas was prearat* 
and that, therefore, the ongmal gas eooBUted of pore nitrogen 
Spectid tfffimtiuM qfnUiogtH^In the satne maimer that ndinaiy metallic suhctaneea 
absorb oxygen with avidity foom the atinos}diere, especially at more or less elevated, 
tempetatureo, so other elementary bodies combine with nitrogen to form the mtndea. 
Uessra Wohler and Samte-CIau DeviUe have carefoliy investigated this snhiect, and 
with great soceen 'When a mixture ct titanic aad and diarcoal is heated in a char<^ 
coal tiay (conlained in a charcoal tnhe) to a temperature anffluent to fnse platuram, 
and a current of dry nitrogen u sent over the mixture, the gas is absorbed with sneh 
rapidi^ that, no matter how rapid the current, none escapes fiom the tube 
Bormi aim possessea great te^euoy to oomlnue with nitrogen at high temperatures: 
Amorphous boron heated in a onrrent of ammonia becomes incandescrat, the nitrogen 
IS absorbed, and the hydrogen escapes, and may be loflaxned at the exit oi the appa> 
ratus A mixture of teneie amd and ehareofil if limited m a ouireot of aitnigcii, 
yields the white inftisible nitroret of boron, first desenbed bv Mr Balmain under the 
name of JEtbogen, bat sabseqaeDtly more accorately investigated by M 'Wohler 
Silicon also combines with nitrog«m under favourable ciTcumstances. 1 hese facts, 
oonpled with the old experiment made by the French chemists on the nitrnret of po 
tassinm, and the action of unmonia at a red best npon iron, show that nitrogen is 
fitr iVom being the mert snbslance generally supposed — C G 'W 

MTRlTEd Saits foAned by the combination of nitrous aeid with the metals, 
earthy or alkalies See Watts “ Dictionary ot C hcmivtrv * 

NIL ROGEN, DEUTOh.IDE OF, Mtrova gas Nitrie otide (^Deutoxtde d’aiote^ 
Fr , Sttekitoffoic^ Germ ), NO , is a gaseous body which mat be obtained by pouring 
upon copper or mercuty, in a nt<irt, mtnc acid of moderate strength 1 he nitrous gas 
com«.s over m abundance witl out the aid of beat, and may be received over water 
freed {nm air, or over mercury, m the pneumatic trough It is elastic and oolourles*, 
whjt taste and smell it possecses are unknown, because the inoment it is exposed to 
the moudi or nostrils, it absorbs atmospherical oxygen, and becomes nitrous or uiti ic 
acid Ite Epecil*c gravi^ is I 0393 or 1 04, whence 100 cubic inches weigh 3fi Gf gr 
W atcr conden^ not more that ^ of its volume of this gas It extinguishes aniitial 
life, and the flame of many combustibles , but of phosphoi us well kindled, it brigtitins 
the flame in a remarkable degree It consists of 47 parts of nitrogen gas, and ft3 of 
oxygen gas, by wmgbt, and of equil parts in bulk without any coudensation , so tha^ 
tbo Bpecific gravitr of the dentoxide of nittt^en is the aiithmetical mean of tlie 
two constitnents The constitution of this gas, and the play of afiinities which it 
exercises m the fbnnauon of sulphuric acid, are deeply mteresting to the chemical 
znannflietnrer 

The ^gpaaf&imMtJ(SljJ^feengeia«rv, Germ) frke the precedtng eompotuMi, de- 
serves mtioe here, on account of the part it plavs in the comersion of sulphur into 
suiphunc acid, by the agency of nitre It is formed by mingling four volunns of 
deutoxide of zutragea with one volume of oxygen, aad appears as a dark oiange 
vaponr, which is cimdensable mto a liquid at a temperature of 4° below xcro, I ihr. 
When diBUlled, this liquid leaves a dark yellow flmd The pure fayponitrous acid 
con»ist8 of 37 12 nitrogen and 62 88 oxygen, or of two volumes of the hrst, and 
three of the second Water converts it into nitric acid and deutoxide of nitrogen , 
the latter of which escapes with effervescence This acid oxidise* most combustible 
bodies with peculiar energv, and though its vapour does not operate upon dry sulphu- 
rous acid, yet, through the agency of steam, it converts it into sulphuric acid, itself 
being simaltaneoasly tTansfonned into deutoxide of nitrogen, ready to become hypo 
nitrons acid again, and to perform « cirenlatmg senes of important metamorphoBes 
See hirLPHtraic Acn> * 

NlTBU-GLUCObE When we act on finely powdered cane sugar with nitro- 
snlphimc acid, a pas^ mass is first formed , if this he stirred fW a few minutes lumps 
separate fhim the liquid When these lumps are kneaded lu water, until every trace 
of acidi^ IB remove^ they acquire a white and silky lustre, these are the above named 
substance 

NITROGEN, PROTOXIDE OF, Moow Ovufo (Protojnde dAzafe, Fr , Stick 
Stoffiagdui, Genn.), is a gas which displays remarkable powers on the system when 
inhaled, caumiig in many peisons nnrestrainable foelmga of exhilaration, whence it 
hu been called the laughing or mtoxieating gas , but the effecis often vary ^hen 
pure this gn does not seem to be nynnoiis, but the bad effects which sometimes 
follow Its use are most probably due to the use of the gas when not quite pure 
It was hrat dmcoverca by Dr FnesUey in 1776, and was afterwards studied by Sir 
H Davy, wbo called u nitrous oxide , it was Davy also who tot observed its itimn- 
lattng weots when taken mto the lungs 

It u pepared by heating solid nitrate of ammonu in a flask, provided with a bent 
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tube to carry aw^y Oie gat , care niiiBt be taken, in applying the heat, to ayoid die 
tamnltuoDB disengagement of the gas the nitrate melts and enters into gentle ebnlli* 
tion, and the gas is steadily evoUed If too mnch heat be applied, the fiaak becomes 
filled vith yrhite fiunea, irbich haYe an irritating odour, and the gaa vhieh comes oter 
ia little else than nitiogen Protoxide of nitrogen should alwajs be collected over 
-warm water, as cold water diseolves nearly it«> own volnme of this gas The follow- 
ing equation expresses the decomposition of die nitrate of ftwiTTwinm 

NH«IfO'=2hO + 4HO, 

the only products being water and protoxide of nitrogen Protoxide of nitrogen, at 
ordinary temperatures, is a oolonrless, transparent, and almost inodiroos gas, of dis- 
tinctly sweet taste Its ^cific gra^iQ is I 535 , 100 cable inches wtigb 47 29 grains, 
It 18 thereiore much heavier than atmospher c air It supports the combustion of a 
tiper or a piece of phosphorus with almost as mnch energy as pure oxygen , it is 
easily distinguished, however, frona that gaa by its solubility in cold water, and by not 
jorming red fumes when mixed w ith binoxtde of m rogen It has been liquefied, 
althongh with difficulty , it requiring at 45° F a pressure of fifty atmospheres , the 
liquid when exposed under the beU-glass of an a r pomp is rapidly converted into a 
snow like solid 

t^hcD mixed with an eqnnl vdiime of hydiogen, and fired by the electric spark in 
the euJioineter, it explodes with violence, and liberates its own measure of nitrogen, 
esery two \olumes of the gas eonUin thereiore two xola nee of nitrogca and one 
solume of oxycen condensed into two tolumes By weight it contains 14 park of 
nitrogen to 8 of oxygen, its equiviilent being therefore 22, and its symbol h'O 


MTRO GLYCERINE See Gltcekiwe, Nitbo 

KITRO MURIATIC ACID , Aqua regta {Aude nttro-mvriatique, Fr , Salpeter- 
whitturCf Konigiu-asacTt Gtrm ), is the compound nicastruum inventt^ by the alche- 
mists tot dissolving gold If strong n «nc acid, oi ange-colourcd by satuntion with 
nitious or by pom trie acid, be mixsa w th the strongest liqu d hydrochlor c acid, no 

I thri clfict IB produced than might be expected fiom the action o'l nitrons acid ot thi* 
same strength upon an equal qu mtity of watei , nor has the mixed a^id so fonut d 
any powtr of acting upon gold or plUinum But if coloarlcss concentrated n trie 
flOid and ordinary hjdrochloiic acd be mixed together, the nuxtuie immcuiatcly 
tK.oomi.B yellow, and acquires the power of d ssohing tlKSe two noble metals Mr E 
Davy seems first to have obtained a g^s^ous compound ot cliiorine and bnoxdc of 
liitriigun in ls^o. and a combmation ik these two tonstituents was distilled fiom aqua 
Tima, and liquefied by M Baudnmont in lt.43 But it w-is not until M Gay Lu'j.ac 

II vuitigattd the 6U*ji.ct {Annakt de Chimte, 3me, ser xxiii 20 , oi Chemttal Gazette, 
1848 p 269) that the true nature of the mutual action of nitric and hvdiochloric 
Rtids was fully utplaintd When these two Bc,ds are rowed in a conceutia'ed state, 
ail action soon eonimenccs the hquid btcoineB rod, and cfieri caccnce takis place, 
fi om the es ape ot chlorine and a cbloronitric v apour On passing this gaseous mix- 
tme thiough a U tube, the bent part of which is im iiei-td in a fieezimr inixtme of 
ICL and salt, the chloro mtne compound i» ronden«ed os a dvrk-coloiiTed liquid, and 

thus sepiiated from the chlnrmi which accompamid it 

CVi^orn Kilnc artd, ^0 Cl^ may be represented as a peroxide of nitrogen, in which 
two equivalents of oxygen nre nplaced by two equiv alints of cblorine Thib ebloio- 
n trie acid docs not take any pait lU the dinsoivuig of gold and platinum, which is 
effected by the chlonoe alone Chloro-mtric acid may also be formed by mixing the 
two gases, bmoxide of nitrogen and chlorine, in equal volumes, which assume a 
bi illiant orange colour, and suffer a condensation of exactly one-thud of their onginai 
volume Another compound of chlonno and bmoxide <n nitrogen always appears 
sinmltaneonsly with this in variable proportions Its compo«]tinii is NO‘Cl,and may 
be represented as nitrous acid (NO*), m which oneeqnivaleat of oxygen has been re- 
])laced by one of chlorine It is a vaponrous liquid, possessing siimlai properues to 
the other, but having a much greater vapoor density 

The theoretic il vapour density of the chloro-nitnc acid u 1 74, and that of the chloro- 
nitrous acid 2 259 

The vaponra of both these compoands are decomposed, when conducted info water, 
into hydrochlono acid and hyponitrio acid or nitrous acid They arc also decom- 
posed bf mticury , the chlorine eombiaing with the metal, leaving pare bmoxide of 
nitrogen 

Various proportions of mtrio and hydrochloric acids are used in making aqna regia t 
two or three parts, and sometimes six parts of hydrochloric amd to one part 
of nitno acid, and occssionally chlonde of ammonium, instead of hydrocblone acid, 
is added to nitric acid for particular purposes, as for making a solution of tin far the 

VoL. III. ® 
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dym An BquD regia mny abo be pr^ared by dusolTiag nitre in hydnH'blorw 
aoid — *H KB 

NITROUS ACID (NO^j eqoivaleDit, 38), » obtained by mixing four mewnrca 
of binoxide of nitrogen -with one xneaBnre erf oxygen , they unite and form an Olrange- 
red Tapour, whicb when exposed to a temperature of 0* Fohr condenats to a thin 
mobile green liquid it m deoompoeed by water, and u coaxerted into nitric acid 
and biDOxide of nitrogen. 

3NO» + HO = HNO* + 2NO* 

On this account t cannot be made to unite diiecth i\ith metallic oxides , the sa^ts 
of this acid are thtrefore obtained b> an indirect process Nitrate of Potisli, alien 
exposed to a high temperature, is decomposed losing oxigen and becoming nitrate of 
putsch , soRie caustic potash is also formed at the siaic time To obtain it puie, this 
is dissolved ID water and while boiling we had mtrate of sil-rer, when we obtun fiist 
of all a dark precipiute of oxide of silver, caused by the cauttic potash , which is 
separated by a filter, and on cooling the liquid the nitrate of silver cryctalJicec 
m white needles, which may be purified by recry stallisation From this lalt the 
]iure nitrites miy be obtained for instance adding to A solution of nitrite of siher 
elilonde of potassium we obtain ibe [otash saR 

AgN(y-i-KCl= AgCI + KbO* 

Htpowitkic Acm C^O* equinlent 46) u best procured by distilling in a 
CO itid glass iiiOTt perfictli dry nitiate of lead Hiponitnc acid audoxigen pass 
ot(.i into a ncci>er, sartouuded with a freezing mixture tlu former comkasi s into 
1 Iiqud white the ovtgen pa^sc^ off b^ the safety tube and only oxide of lead 
rc mains in the ixtort This hipomtne -icid oi peroxide of nitropt# » a liquid, 
e lomltss at — 4*" 1 ahr bnt is at bight r tempi laturvs y ellow and orange It Iwil- at 
Fahr, giaes off a dark red npiur, which becomes almost blick when futtbei 
1 ited A beautiful lead salt ot thit aCidbas been dwcoiered by M Piligot. It is 
trmi.db) dige«ting a dilute solution of nitrite of lead with fineh divided metallic 
lead at a temperature between loo and 170'^ Fahr bee aits’ ‘ Dictionary ol 
Ciiem 8tr\ — 11 K B 

NOBLE METkLS This was a diyixon formerly adopted, it included tl o^e 
iitetaN which can he separated fioim oxygen by heat alone , these are mercury silver, 
gold platinum palladium, rl odium n idium and oemium 

Noll ^ IS the term used in the worsted tride lor the short wool taken fWim the 
hng suple by the ]roce>-8 of combing, acd is used to give appireut solidity or 
thinness in the handling of cloth 

NON INFLAMMVllLfc FABRICS See Mlsiin non xofiammaUe 
NOP VL IS It'S Mex can name of the plant cactus opwttia, upon which the coi hi leal 
inaoct breeds 

NORDH4USEN ACID Brown Aiming sulphuric acid, used as a solvent of 
indigo 

NORTIjM The name of a metal which was thought to be always associated w itli 
zirconium It is, however, doubtful if it has any existence 

NOl ATION In 1815 Berzelius, the chemist, proposed a system of notation in* 
wh'ch the use of initial letters wsa adopted to signify the elementary bodies 1 hm 
idea has been continued and iniprmcd upon by modem chemists The model i 
system of notation endeavourc to express by initial letters, figures, and a few simple 
signs, not merely the elemeits but thiir combmaUons ihe modem system of 
notation will be best studied in Tl atts’ “ Dictionary of Chemistry " 

NOYAU A liquor flaaoured with the kernels of peach stones An inferior kind 
IB fiavonred with the essential oil of hitter almonds. 

N UGGIST, or Pepiia A lump of gold as found in nature Uenally thosemassea 
are found in hollow spaces, beneath the deposits which have been made by ancient 
torrents They are, of course, always derived from the quartz lode m which the 
gold has been originally deposited ihese lodes hit c been worn down by the long. 
continued acUon of water, and by the same agent the more friable quartz has been 
removed, the gold being left eventually nearly pure 
The following are the weights of a fow of the largest nuggets which haac been 
found — 


** Welcome Nugget,” Ballmxt, Victoria • > - . . !fi8 3 

A lUBSs found in the Ural Mountains - - - - • -79 0 

The Dascombe nugget, found at Bendigo - - - -27 8 

Another from the same locality - - -> - - -Z8 0 

Ditto ditto 45 0 

From Forest Creek, Mcnmt Alexander, Victoria ■ - - - 27 6 
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NUTMEG {Hmeadet Fr , Muskaietaaut, Germ ) u the fliut of the Myntbca 
noKhata, of Thanberg, QfiemaAs of Xiinnmoi^ a very beaiitifiil tree of the funil j 

of the ZaHTMAe Of JoMiea 

The nutmeg grow* m the Molucca Idandi, it » cultivated in Java, Singapore, 
Sumatra, aad many lalande of the Indian Ocean, and also in some porta of the West 
Indies The Dutch it u aaid, endeavoured to confine the growth of the nutmeg to 
three of the Banda Ides, hut their attempte were frustrated hy a pigeon, called 
the nutmeg hird which, extra ting the nutmeg from its pulpy pericarp, digests the 
mace hot voids the nutmeg in its shell, which fislUug m a suitable ntoaiioo, teaddy 
germinates Young plants thus obtained arc used Air transpbuitiDg into nutmeg 
parts In the Banda Isles there are three harvests annually , the ripe fruit u 
g ithmd bv means of a barb attached to a long stick, the mace separated frnm the 
nut and both separately cured 

Mace IB prepared for the market h\ diymg it for some days in the sun, some 
flatten it b> the hands in single lasers, others cut ofi the heels, and dry the mace in 
dmble blades 

Xutmfgs require more care in cunng on account of their liability to the effects of 
'll) insect (the nutmeg insect) Ihcj are well and carefully dn^ m their shells 
by being placed on hurdles or gratings and smoke dried for abont two months by a 
slow wood fire, at a heat not exceeding 140*’ Fahr 
Dr Pereira informs os that “ In the I ondon market the foUowmg are the aorta of 
round nutmegs diiitingttishcd hy the dealers — * 

* 1 Ptnang nutmegs These are unhmed or brown nutmegs They are some 
times limed hero ibr exporutios, as on the continent tiie limed soit » prefeired 
According to Newbidd &e average amount annually raised at Penaug is 400 piculs 
(of 1334 lbs each) 

“ 2 ^tcA or i^adxttaR nnfiaeos These aie limed nutmegs In London they 
scarcph frtch so high a pnee as the Penang sort 
" 3 Singapore ««t» gs These are a rougher unlimcd narrow sort of somewhat 
lees salue than the Dutch kind According to Mr Oxley, 4 085 361 nutmegs were 
produced in Singapore m 1846, or about 25i piculs (of 133^ lbs each), but the 
greater number ot trees had not come into full beaniig , and it was estimated that 
the amouat wonld in 1849 be 300 piculs 

J be /ong or tciU nutmeg is also met with in commerce 
Mace of two kmds is found in the mirket the true and Jitlse 
Of the true maces, there are the fr Hosing varieties — 

1 Penang mace Thu fetches the highest piice It is flaky and apread The 
annual quantity produced in Pen ing is vbout 130 piculs (133^ lbs each ) 

3 The Dutch or BaUiian mace is a fieshi sort , it is not eousidered equal to the 
PeniDg mace and rarely fetches so high a price 
J The Smgapoie mace is regarded as lert inferior to the other sorts Tt is, how- 
ever, often of flue flavour and good colour, and when selected is sold with the better 
sorts 

The wild or fhlse mace la devoid of aromatic flaronr 

riie uses of untmigs and mace in dieteticc are well knonn an essential oil of 
nutmegs (O/eum inyr»tu;<r), IS obtained by submi ting water and nutmegs to duuL- 
lation By distillation they yield from nine to ten pounds of essential oil for every 
hundredweight This volatile oil ts largely impoited into this country, and is nsM 
for BientiDg soap, and in perfumery 
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NUTMEG, BUTTER OF See Oils 

NUT GALLS See G\iJ -N uts 

NUT OIL An oil ppofceaedlj o1)*aincd from Tialuuts, ^liicli w tbouglit to be 
EQpenor to the best linseejl oil toi debtare pigiueate, Trheu deprived ot its mucilage 
it IS transparent, and limpid See Oil 

NUTRITION, OP tbe process for proinoticg the growth of liiing beings, occnpies 
B mo^t important position m ihe stndj of ph^siologi and in the nnportcint practical 
question of health In some of the more succulent plants ne observe that Hej 
intiease m vclume after detachment riom their parent soil bt the absorption of the 
Dumment which tl»cy hnd ^n the atmosphere viz OAutgen, vapoui of water, 
carbonic acid and ammonia But all these are gaseous bodies or 'lap >urs, while the 
flant itsell is a solid Htnce we inter tha* ■such a pi lot is capable ot re lucinggas s 
to a soil I form, and of thus mcrcawng in bulk and weight It appears that all pi mts 
aic similarly endowed and that thes niamlv subsist b\ feeding on the gas s which 
BUI round them, b> converting these el istic fluids, aSMSted by the elements ot the soil 
b\ means of the organs wiih which thej are supplied, into tlie solid forms of the 
vegetable kingdom, so endless in hgnie but jet so lovely that the greatest iamiliar ts 
culy renders them obg cts n* supeiioi adniuat on ^^hcl we turn to tbe animal 
woild, we find that the indisidiuls of whnh it !'• oomposed aie incapable of con- 
d using gases The least educated person knows that am mils cannot subsis* on an, 
but (bat they require to imbibe sohl matter, which, bj research, it has been found 
I lust be similar to that of which the\ thcmseltcs lonsist Hence iin animal mns he 
d fln d to be, a being which subauta bj ippi opi lating to itself foul smilu to the 
mattei of whi< h its own body is composed 4 reason is thus found for its locunin’inn 
V hil'* a plart finding its nounshme it in the arm which it is immerse 1 has its tood 
1 rought to it by tbe usual laws of in inimate nature In sonic of tbe lowti parts oi 
thcanisral scale it has been found that mattei exists (cellulose) identic il with t t 
buppoud to be peculiai to vecetabl b, and hence it mat be probable that, as nature 
simple in her w>rks, the animated world consists of a chain, foinicd of a snics 
b mgs, pisBiug down 111 KgulargiadatioD, fion comparativelj the most perfect to the 
most imjierfect state, the lowest pant being t-losi ly allied to the lowest form of 
animal If this be so, it will a* ooee be ob\ lous, that to say where phnts begin and 
animals end, canrot be a problem of east solution But even in the luglier elasse s ot 
animals substances usuallj considered chaiaoteriStic of vegetable life hast hte i 
recently bebeved to hne been detected But the occurrenre of such materials in 
t le animal structure upon a limited scale, n>i,iht be possibly accounted for b\ pio- 
cesses of redoccion, so pecoliarlj the distinguishing feature of the cliemistrj of i u- 
Ltals rather than by conutroctive meaus such as denote tbe result of veget ible actn its 

Tbe determination of tbe proper food for animals is a great ex lerim nt, sod must 
be guided by the light of science In lefcnnce to the human race, w e must caieful i 
study the habits and the results of the instinct of the inftnor ammils subsisting on 
sini lar aliment Tor it is evident that there are certain laws which natinally regu- 
late the lower beings in the choice of their food It would be a pbenomLnon to h ar 
( [ the suicide or accidental death from choice of food, of a domesticated animal still 
more so, of that b oreatorc which is free to roam amid the wild scents ot Mature 
'V\ e cau recall but an isolated case of the ftuluFC of animal instinct with regaid to the 
sclee n n of food It was in the instance of a pony which swallowed a quarter of an 
ounce of dried and powdered monkshood (^AconHum napelluB) The animal suffered 
considerably, as if nndei an attack of glanders, for a few hours But these occur- 
reoeei are so rare^ that it mig^t almost be afiiraied, that man u the only created 
heiQg which disohejs the lavs of nature It u merely when domesticated, and undir 
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ciiouni»t'u>ces aualogoiis to those in which man himself is placed, that we find the 
inl<.iioi crcdtion imitating, by such exptninents, the example of their more godlike 
Biipenors 

1 he consideration of the inlgect of nutrition comprehends the nitnre of natnment 
or food, and of its change into blood and into the solids and fluids of the animal 
structure Food u required m proportion to the «tar and tear of the body The 
wiste which the animil system thus undergoes varus with the age and the labour 
to which the animal is subjected Hippocrates knew that children aie more afiected 
b> abstmeuce than joung persons, these more than tlie middle aged, and the litter 
more than old men In contormitj with this observation, l>aDte has framed the 
stitring iDcidints in the story of Count Ug lino a nobleman of Pisa, who wa^ con-- 
huud with his four ■mns, in the dungeon of a tower the kev of which be ng ca^t 
into the river Vrno^ they wei t, m thia horrible a tuaticm starv ed to death On tha 
fouitb morning, the youngest child * sunk in death, ' while the others followed ema 
b} one * Fiom the hi«loty of the slave tiafiic we learn that manv of the poor 
Afncins torn from tht.r eoimtrj and fiicnds, often prefe.r death m vinous lonns to 
a life of bondige Sime of them have been known to starve themsihes to death, 
iiid in two caves, in wh ch the deta Is are graphical' y supplied, the pains ot the 
sufferer were terminated ‘ in eight or ten d ivs ’ while m the other case the mortal 
Seine was closed on the mirth diy (Dr Trtfter, Jlfr Wdwjt, 1790, riiHiam Com) 
An mo resting incident has been recorded of a North Amei ican Indian the last of 
Ins tnbe, which had been thus almost extirguished h/ small pox He rt«olve4 
to die, and abstaining from all nutriment penshed on the ninth dav (^Cathn} 
In Older to studv the nature ot the proiiss of nutiition we are obliged to tike ad- 
vaiKigcof all the avenues to knowledge which piesent themselves mview ng tho 
animii v^bfem One of the readiest meai s seems to be, to ascertain how, without the 
U'lC of food, the built up animal loses weight languishes and dies under the conditions 
of inauiti n, and for this purpose we hive too frequent opportunities among the 
chiWien of the poor in ill ventilated lowlj dwdlmgs or we ma> experiment uioo. 
an inteiior animal ascertiiu dailj its loss of we glit bv absence of uuliimctit and 
after the lapse of a sufficient period, feed it with aliment caiefuUv ‘tualv ved 1 he 
gradual change m the wcieht oocn-tionid bv the passage ( f the fool from the stomach 
1 1 o the circulation is then to be watched, and the fur hei influence on the 8} stem by 
s disappearance in tl e form of evcretion!, and of exp ration bv the lungs and skin 
TKaih is occasioned in the instances i elated, bj starvation as it is termed in common 
language In other words, the oxj qeu w i ch i hii'i an being is compelled 'O m 
trudoce into his lungs daily to the extent oi 32^ ounces, combines w th he carbon 
and hjdrogcn of the solid tissues of the hodv, to be expired in the Ibim of caibonic 
acid The amount of carbon avtualh ernsun <d hts been found to be 13^ ounees 
riic consumption of the caibon and hvdiogen in each animal most depend ou the 
oxygen introduced bj respiratnn ITeiice the child as m the tngidy of Dante, 
whose respiratory organs are in great activity requites a more ft equent stipplj of 
food and in greater aboudance tban an adult k bird depined uf t » d dits on the 
third da} , — w h K a serpent — which when confined m a beli jai of a r, consumes 
in an hour so little oxygen that the caibonic ac d formed i» map rceiahle — can live 
. Without food for three months or longei (Zic&i/ ) It has been found tint turtle 
doveS when kept wubout solid food for seven di}«i loat 4 13 |)er cent uf tlier 
Weight, and 2 69 C per cent of carbim bj respiration hay ii g exhaled d i h 3 7i2 pti 
cent whtn fed on millet , the excieuients weighed 21 per cent of the we glit of the 
bodj {^Bomsinqavit ^Jin Ckim 3 ser 11,433) Other researches have shown 
that mammalia lose dailj m stai vation 4 pc r cent , birds, 4 4 per cent thus aff irdi g a 
mean of 4 2 per cent of tbeir weight (C/«wvof ) \ cal weighing about 90 ounces 

(2)7i grammes), died on the eighteenth day of siarvotiou losing dailj 2 87 per cent 
of its weight , the total loss being 61 7 percent of its weight (BtJikr ant> Aedw it ) 
The deductions which hive been made from this expenmeut are that the cat lokt 
1264 8 grammes, of its weight, which consisted of 200 43 grammes of n uscle, 132 75 
granimcb oi fat, and 927 62 grammes of water In another experiment, a cat weighing 
ai 47 8 grammes hod iqjccted into its stomach dail} i jO grammes of water The uul 
was continued for a week, during wlitth the animal lost 438 grammes, or 62 57 
grammes daily, a less diminution of weight than when no water was supplied , and hence 
wo can nnderstard, in vome measure, the facts whic'i have been detailed of protracted 
cases ^ «tat vation under the luflueDce of water Of the different paits of the body 
whiih relatively snstain dn&inution of weight in these instances^ it appears that the 
blood undeigoes the greatest loss, or about 08 7 per cent of its weight during the 18 
days, the pancreas 85 4 per cent the fatty tissue bO 7 per cent , muscles and tendons 
66 9 per cent , brain and spiuol cord 37 6, bones 14 3 per cent , kidneys only 6 2 pei 
cent of each of their original weights;. Hence the loss of weight in staryation is 
chicfij experienced m the muscles, the Vood, and the tat Halfof the loss may hr 
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tefund to the muscular tissue, a qusTter to the &t, and the remaining quarter to all 
the other organs It Bejma to he pnncipally the prodncls of dccompoaUion of the 
muscles, and of the fet, which are represented in the eacretions With rtference to 
the form m which these portione of the nnimal frame disappear fWlift the 8} stem in 
the excretions and exhalations, it appears that the daily loss of mu'^ile undtigone by 
an nttitnnl vai 611 per ceuL of its weight, while the &t was 422 ptr cent These 
Tielded 2 16 per cent caihomo and, 1 6 per cent of aqueous >ipouT through the 
shin, 20 per cent of urea in the ormi. 008 per cent sulphuito at. id, 001 per cent of 
phosphone arid, 029 per cent inorganic constituents of the urine, 080 per cent 
dry &oes (including 02 per cent of biUous niatttr) and 2 24 per cent of fluid water 
removed with the unoeand freces (.Op cit'\ Such is the elucidation so fdi as it has 
Iken carried hr expenment, of the results of atarvatiiyD, and of the nature of the 
products which, by the influence of the atmosphere an. thrown off from the animal 
system Thenextol^tfctof interest which has attracted attention haslHentheinci\a«>e 
of an animal m weight and bulk An expenment on a cat, weighing 21"7 gramnif., 
has shown that the animal m eight days consumed 18S& 7 grammcb ol flesh 27 4 
grammes lat and mcreased m weight hy 887 grvminea Duiing the experiment 62 lb 
grammes of nifvgen were eliminated bj the urine It was calcuUti d that the. in 
crease in we ght depended pardaltv on the dcposiuon in the system of 40 16 ,,rainiRcs 
of TniiB^iilar matter from the food of 143 42 ^ammes of fat I?*) grammes silts witn 
sulphor, and 134 15 grom^giies water huch researches being made with pi le jutm il 
matter as food, it » to perceive th&v the inereoM of the an nial depends on the 
simple asbiDiilation or d( position of the an niwl matter alrtadt formed but when in 
animal becomes fat by the consumptioa of vegetnblec the question of the on,riii of the 
muscle and &t from such a source becomes a legitimate subject of disenssson 1 ■ c 
nitiogenous matter of vegetables has row been idetitifi^d with similar bodies found in 
animals, and therefore w« can leadilt account for the supph of the waste of tnuscle 
by the assimilatton of u erogenous aegeUVle food. The origin of the fat in animals 
fed on the produce of plinta is not ‘O obvious. 

John Hunter liad long ago, in bis admirable obserTations on bees, found (IVul 
Trwu vol Ixxxii I2b, 1792) that these creatures eoliect fanna or pollen, deposit it 
at the buvtora of their cells and that other bees knead it and ** work it down into the 
bottom," or spread it over what « os deposited there, before converting it nto the con 
sistence of paM (bee b^ead), this be discovered in the mteiioi of the maggots 1 1 
therefore infers that it is the food ot this earlv condition of the bee, and is not intended 
‘ to make wax ” The bets when cj ight returning home, were found with the fii e 
traaspareut terminal ^uUet bag full of hone) \\ lun examined on going out in the 
morning this bag was emp^ which Hunter concluded that the honey was eithet 
regurgitated for preservation as futme aliment or passed into the stomach He shows 
that the bee bread is nor wax, and eoneludes that the wax i*> formed h> the bees them 
selves , U may be called an external secretion of oil and 1 have found that it is foiimd 
between the scales of the under side of the belly ’ On examining the bei s through 
glass hives while they weie climbing up the glass, he could see that most of them 
had this substance, for it looked as if the lower or posterior edge of the scale 
was double, or that there were double scales, but he perceived it was loose, rot attached 
Fmding that the substauce brought in on their legs was fariia, intended, as* 
appear^ from every circamstance, to be the food of the maggot, and not to 
make wax, and not having yet perceived anything that could give the least 
idea of wax he conceived these scales might be it, at least he thought it necessary to 
investigate them, and therefore look several on the point of a needle, and held them 
to a candle, when they melted and immediately formed themselves into a rouud globe , 
on which he no longer douhtid that this was the wax which opinion was confirmed 1 y 
not findmg those scales hut m the building season (ti ) It is a remarkable circumstance 
that fbreign chemical physiotog sts who Lave interested themselves in this question, and 
who have merelv confirmed Hunter s ob8ervi^iooB,onut to mention even his name, while 
they notice that of Iluber, a subsequent inquirer 
Hut that the oil of the food is incapable of supplying the fht of the animal, or of 
&e batter of milk, is clearly esfahlibhed One of the earliest experiments on this 
subject may be cited — two cows were found to have, in the total fbod consumed, 
10 094 Ihs of Oil and wax, while the butter of the milk amounted to 72 26 lbs , and 
the oil and wax in the dong was 52 5 lbs , showing an excess of 23 82 lbs of oil m 
the but,er and dung over what originally existed m the food. The conclnllon is 
meviub ethat starch and sugar, assisted by (he nitrogenous matter, must have yiUdcd 
ftt^ material Hombim, Trana Mid Chirwrg Stic , 1646, vol xxix 

According to the present views of those best acqnainted with this subject, the non 
nitrograous food is that which is especially destined for the production of animal 
heat, the oxygen of the air yielding heat when it unites with its carbon and hydrogen 
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" Tlic htdl irliiLh )b produced by reipiration u flimilar to that which la produced bv 
the inflammation of combustible bodies, vidi this dijfference, that in the latter 
iR^ttDOe the Sro is separated Avon the air, lo the fonois from the blood ” ( J^air 
Gau/md t Erper oh Aiumal Heat, 1779, p 76 ) It u to Crawford that the theory 
of animal heat 18 usually attnbuted The French claim the honour for Laroibiir 
There is no doubt that the latter was engaged with the sulgect about the same period, 
but the date of his publicatioo la doabttul, ns 'it that ptnod French writingb weie 
tuiually ante-dated The doctrine of animal heat iis originally suggi sted W C rawford, 
still stands its ground All the arguments opposed to it are merely trifling attacks 
upon little indbntatiOQS in the great cuiie, which eaprcsscs the average theory 
'W hen we compare the staple articles of food with the blood, wc shall And lu tho latter 
fluid correspondiug bodies to those constituting the nutnment, as appears m the 
following pdialUl columns — 

Milk Flour Blood 


Nitrogenous 
matter - 


Non Nitrogtn 
oub m'ltu.r 


B-ilts 


Casein 

Albumen 


Bntter 

Sugar 

Chloride of potassium 
, of sodium. 
Sulphate of soda 
Carbonate of sod i 
Phosphate of sod I 
H of Unie 

„ of magncbia 


1 


Fibiin 

Glntm 

Casein 

Albumen 


Oil 

Starchy 


Ditto 


Fibrin 

Casein 

Albumen 

Globulin 

Colounng matter 
Fats and oils 
Sugar 


Ditto 


L , of iroQ J 


Laii of the Di/uRce of the Pool — The older opm ons respecting the nature of 
nnUt^inn set ms to base beta that the s omacb and digestive organs possessed the 
pnwtr of asuimlatJOD, as it w *18 tirmid A1 hoiiglt this LvpULSSioa might still be used 
m a restricted sense, the former meaning, which was attached to it, was of a much 
more cxteusiTc natun, and impl ed a power in the animal system whudi we now 
know 16 uot possessed by it. Indeed a comparativelv slight acquaintance with medical 
wnteis, up to esen a recent date, is sufficient to teach us that a belief existed, that 
almost any species of organic matter, when subjected to the assimilatmg powers of 
digestion, could be rendered sasjceuble in the suppoit of the body The great di® 
covery of Bi.ccaria in 1742, in bis analysis ot floui, ou^ht to have produced agicatci 
icsolution in dietetics than it appiears have done Hefiistobsencd, that if w beaten 
flour be washed with water on a sate the water becomes milky by the mecl anital 
diflusion of the starch, which id time subsideb wh le a miteual like glue which is 
not miscible with water, remains lie teimed the poitiou canud away by the water 
staicb, and the soft tenacious residue he denommited gluten (now known to consiatof 
■ flbtin, glutin, casein) He idintiflul the stiieh with vcgi table matter, wlule the 
glutinous pxirtion appteared to be endowed wjih the character usually attnbuted to 
animal matter, and tins led bim to propose two serj simple tests by which the 
vegetable and animal substances, that is matters containing nitrogen, may be readily 
disci iminatcd 'When vegetable, or non nitrogenous bodes are uigcsted m w ter, 
thei do not putrefy, but fei ment and y teld as a product a vinons or an ae id flu d ith 
these starch correspiondB Animal substances, on the other hand, under the same 
c inditions, putrefy and coirupt, and aflbrd an urinous or ammoniacal fluid Again, 
distillation suppiUes a valuable duunguiefamg test of the products of the two kingdoms 
Vegetable or non-nitrogi.n lus matter, when subjected to this opieration, yields an ncid 
product, and a heavy black oil, similar to pitch Such are the oharacters of starch 
Gluten, like animal or nitrogenous bodies affords an alkaline spint — a s olatilc alkaline 
salt (carbonate of ammoma), first a yellow, then a hlaek oil, and bnallv there is lefl; 
by lutense heat, a black spongy matter (chircoal), which in an open flie becomes a 
white msoluble earth (bone earth) Tliese remaikable observations struck Beccaria 
with surprise, as he found no traces of any such results m previous wnteis For 
wh^ be had discovered gluten by die simpk process already detailed, it appeared to 
him BO identical with animal matter that, if he bad not himself extracted it fiom wheat, 
he should have mistaken it for a pioduct of the animal world ( Siat de VAcad de 
Bologna CcXLect Acad x 1 ) These views which are m exact cotosonanoe with the 
most recent ideas entertamed by chemical physiologists, appear to hseve produced little 
tr lit, Blthou,j|;h the question put by the author, “Are we composed of other sdbstances 
than those which serve lor our uoanshment P ’ distmctlv exhibits the view whioh he 
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took of the la^jert Danng the preMnt oentary. a large amoont of experiment iiu 
ekwi; demooatrateA that emmala cannot enhairt on atarch, aogar, or other fSooda 
destitate of nitrogen, aoil therefore the inference was furlj deduced that the 
snlmal eystem possessed no power of assimilattng rntrogen from the air {SSagtndte y 
Further coasidetation led to the eoncloston tliat tnilk. conslitutca thet\pe of *hat 
natnment should be, since it w supplied for animal stipport by uatnre at ibe larliest 
period of human existence and contains nitrogenous matter, oil, and sugar 

Afterwards expcriinenta were made to determine the auioont of mtTogen in food, and 
the relative ralae of nutrimcDt was tabular]} stated, la dependence on the ratio of 
nitrogen present in each species {BousatnqatJt, Ann. de i Aim Ixiii 1636), n 
method wb ch has been superseded. It was knbsequently inferred that nitrogenoas 
matter supplied the waste hf the muscular tissue, while the noo-nitrogcnous consti- 
tuents of the food semd for respirator} purposis, or the production of animal heat 
by obviating the too rapid transformation of the muscular elements of the hud} 
(Ltebtg, Oigamachc C7Ae«te, 164S ) This was the true key to the solntion of the 
problem as to the function of the nitrogenous and non-nitiogeoous food, and it laid 
open a wide field for inquiry in reference to the application of rational sistims of 
dieting to the animal sTStem For example it was found in a senes of tx]H.iiiucnta 
conducted forthe Britisn Coverntuent m 1645, that in a stall>fed cow in one dii}, taken 
from an average of several months, the amount of food conveyed into (be ciiculat on 
of the blood of the animal was 14 56 lbs weight, and when the nature of ibis mass of 
nutninentwaBsulyectcdtorbLinicalitiquir},itappejrcdthat I 56 lbs conaisled ot nitro- 
genous matter, uud 1 3 lbs. of non-nitrogi-nous food 'When the relation betw cen thi so 
two quuntitiLS is calculated, it rt suits that the nitrogenous is totbeiion-uitrogenous food 
as 1 to 8*33, in tbe case of an animal st rist This observatiou led to Kscarcbis into the 
relative constitation of food as eniplo}ed by diflvrent nations, and the deduction was 
made, that it is a law of nature, that animals under tbe difiercnt conditions of rest and 
exertion, require food m which the relation of the nutrient or nitrogenous food is 
different lO rcforence to (he non nitrogenous or brat producing (calonfiant) constituent 
— that tbe animal system may be viewed, as, m an analogous condition to a field, 
from which different crops extract diffi rent anionuts of matter, which must be ascer- 
tained by experiment , — an animal at rest consuming more calonfiant food, in relation 
to the natritive constituents, than an animal m full exercise: From the analyses then 
instituted the following tabic was constructed. 

Approximate relatitm of nutritive or nitrogenous to calonfiant matter — 


AplAtion of Muortue to 
CalonfiMk Muttir 

Milk food for a growing animal - - -> - 1 to i 

, 

ESLd } » 

Scottish oatmeal - - - - . - l.,5 

Wheat fiouv > f I 7 

iSdl^Mm I f Food for an animal at rest - J to 

Barley - J [ 1 » 8 

i^otutoes - - • • > - . - Ing 

East Indian nee - - - - - -1„10 

Dry Swedish turnips l„ll 

Arrowroot 1 

Sr* I 

Starch - - • . - - - . -1„40 


These proportions will conscqnently vary considerably accconling to the richness 
of the gnun or crop, and hence similar tables which have been subsequently pub- 
lished by others will he found to difiSer in gome of the details from foe preceding 
data, but the facts now stated-^given as approximate — are probably as good averages 
as could be selected. — jR D Tbomam, Medteo^C/arurguM llraju xxix. and £x- 
pe/iML Reseat chea <M the Foodo/ AnimaU, 1646, p. 162 

A consideration of tbe nature of the relations exhibited in this table is sufficient to 
afford an explanation of inanv practical results in the subject of diet Thus in the 
joung of the mammalia,— including the human race, —foe hcat-forming or non-fotro- 
genoos food, u only two or three timea greater than foot of tbemtrogeDous food whuh 
is the supporter uf the muscaUr tissue of the body, because tbe child requires a larger 
amount of matter to repair its daily waste, and likewise an additional portion to enable 
balk Nature bw so arranged that, in Uie nulk of the mother, every 
three or four onaces of tlie solid particles of that fluid, shall supply one ounce ot 
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nilrogefiOQi materiaL Wlien we compare tbib result, wbich i* a fact independeot of 
all thcoKtieal conaiderattous, with the condition of the cUbs of starches at the clo<ie 
of the table,- knonji ander the names of arrow root, tapioca, and sago, — we see, that 
to supply tbeseto children, would be to depnirtbemof the posnbilit; of obtaining tl a 
requisite nourishment demanded bj the wants ot their systems Since to com- 
municate one ounce of nitrogenons matter to them it would be necessnijr that they 
bhould swallow 26 ounces of starch, a proceed ng which upon mechanical consideia- 
tioos alone would be impracticable Beans and peas have been found much more 
effective in aupponmg the strength of anmals subjected to hard labour, than gnaa 
or other soft ^der , and the reason for tlua on the principles under rctiew are 
obvious A cOw weighing about 1000 pounds wab f lund to introduce into its sjvtem 
15 28 pounds of the sohd portions of grass daiU , but this was extracted ftoni lUO 
pounds weight of fresh grasv, and coot lined 1 56 pound onl^ ot u trogenous matter, 
and 1 3 1 of heat forming or rebpiratoc; lood To convey this large mass of n\ui i- 
ment mto the stomach required tlie action of the pi imary organs of digebtion daring 
the w hole day While to have introduced o similar amouut ot nitrogenous matter m 
the shape of beans, not above 20 poonda would probably bate been necessary I has 
by substituting the concentrated form of henns for the bulky grass, a great saving < f 
tioK IS effect^ in conveying the digestive, materials into the current of the blond 
Tlie bulky natutc too of grass, — from 100 lbs of which only 15j pounds of nutritive 
matter can be extracted, — affbrds an explai anon ot the mote complicated nature of 
the ston arhs of ruminant animals than ot the human ibmily, which practical ex- 
penecce, or instinct as some would term it, has taught to select more concentrated 
forms ot food 

Ihe piiiodry and original food of man, whatever speculators may say to the con- 
trary, is milk a fluid of purely auimal ongm If those who are to regulate diet ate 
not gnidbd by seicntifie knowledge, ard do not exercise their judgment, they 
might he inclined to draw from this &Ct the inference, that the propei nntnmeut of 
man is animal fb id 1 his deduction might be defended with oome show of reason 
to the exi.lu8ion of a vegetable diet But observation bavn g proved that anuaala 
can subsist upon a vegetable as well as upon an animal regimen and scientific re- 
seaicb having satisfactorily demoretrated that the constituents of the two kinds of 
nutn rent, when we 1 selected, aie ideutical, the one aidtd position must yuld to the 
light of knoivudge 

It will be now frrom these details, in some measure, nnders'ood how it happens that 
for all conditions of society, v egetable food may not be advisable , and that vege- 
tarianism, wh,le It may he applicable in some instances, would be prt judicial in other 
individnal cases The poetic^ and merciful sy mpathies of l*v thagoras it is impossible 
altogether to set aside, although it is unnecessary to echo the sentiment that “ the 
man of eultivatid moral fetling sbiinks from the task of taking the lifi ot the higher 
giodc of dnirnals, and abhors the thought of lafltcting pain and si edding blood, ’ ti r 
even the Gtetk philosopbei although he olyected to slav cattle for the purposes of 
human food, sacrificed, in a fit of cmhiibi'tem, without any compunction one hundred 
oxen in commemoration of his discoven that a squaie on the hypotbenusc of a right- 
angled ti langle is equal to the sum of the two squares on the base and the perpioaimlar 
Indeed such a cruel result of a scientific discoierr has appeared to his admiitts so 
tnLons stent, as to ludnce them to suggest that the oxen were made of w ax. It is 
more probable that, as m modem times, other causes had tei ded towards a vegetarian 
conclusion But his atguments may be liiaid “ Forbear mortals to pollute your 
bodies with ahommahk food Wild bess s satisfy their hunger with flesh, although 
sot all , for the horse, flocks, herds, feed on gross But those which have a wild 
and cruel temper, Armtuiao tigers, angry lions, bears, and wolves rejoice m bloody 
food What a wicked ci ime it ih that bowels should be bnrud in bow els, add that one 
greedy body should fktten on anothei crammid into it, and that one animal should 
live by the death of another ” — Ooid, Aittamorph xv 2 

A practical application, of the law involved in the table, to the nonnshment of 
hoi8«« will now be undLTbtood, II we n priSLiit the amount of muscle imov ed from 
the body of a horse to be 2 il» per dvy, while the amount of fbod consumed in the 
pioduction of heat is 12 lbs , it is obvious that to make up for this loss, we should 
never think of giving to the animal food containing 2 lbs of albnminous or mu«eiilar 
matter and 62 lbs i^non nitrogenous or heat^forming matter, such as sa^, neither 
^ould w« give a diet oontaming 2 lbs of albuminous material and 24 of colonfiant 
ingiediAts, such as turnips, bat we should endeavour to administer nonnshment 
which contaiRLdae nearly as possible the ingredients which the animals consumption 
requited This object would be nearly attained by the use of oats, w Inch would give 
for every 2 lbs of muscular materuS, 10 lbs ot hcat-formmg coastitacma , oi by 
barley 2 to 14 A mixture then of the two grains would, supply the noonbhment 
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required hf the Biuiiiat, or the wme rctnlt iroold foUov by the employment of beans 
aod bay The pnDci]de of the amogmneiit of the food being anderetood. the natnre 
of the Dutnmeat oan he easily calooJated for the different condiuona m vfatch tbo 
en»n>»i may be |daeed 

A conunuoiu study of the table brings us lo oatmeal, whicb oonstitotes even at the 
present day an eaaential element in the sopport of the Scottiah peasant. Wheat » no 
donbt cultivated to a greater extent than fbrmerty, in northern latitudes, but fioyt the 
analyses ohieh bave been published, it appears to be an undoubted fact that the 
amount of nitrogmi mcreases, within certain iinuts, m this species of the C’ercalia as 
the plant advaiieea from the equator But one cause of the high nitrogenous position 
held by oatmeal is, that as it is usually prepared it retains murh of the bran, which u 
neb in nitrogen i while in Ae predominant form of wheat-fiour this ingredient is in 
a great measure removed. When, however, the bran w i-etained in tbo flour, as w ben 
the entire wheat^eed is ground up and not sifted, the superiority of the nutritious 
value of oatmeal over wheat-flour has not been demonstrated Ihe suhstanca 
termed semolina lu the table, consists of bruised wheat from, the south of Europe, and 
ernrespouds with the manna croup of the north of Europe, and tlie soojee of India, 
lllnstrations of the fatal eflects of this practice have been afforded by feeding calves 
on sago, a form of farinaceous matter, as exhibited by the table, which is artificially 
disturbed m its natnral cquUibniun For it will be remembered that arrow-root, 
tapioca, and sa^o, os the} occur in commerce, are the starches of natural flouis whicU 
fajve been washed bv repeated applications of water, until they have been to a great 
extent deprived of their nitrogeuous matter and of their saline ingn'dients Cahes 
fed on this form of food, huie been oliscrsed to become most ready tictiina to 
passing epidemics. {Smtk oj Dt uttslmte ) For a brief period they seemed not to 
suffer, but on the approach of disease thev were readilj subjected to its action, and 
rarelv recovierod. Tha same reasoning will apply to the human species. For if a 
cliild were fed on milk entirely (its composition being 1 nutritive to 2 heat-form mg, 
the proper Idood salts) and throve as nature intended it should do on this spuiiLS of 
alimeut, could we expect that the lufliut would be equally nourished, when a portion of 
this tipeof food, was replaced bj arrow- root containing 1 uutritne to 26 of ealoiiflant 
material, w tliout any of the saline ingredients required to produce blood? To expect 
Such a result would bt oppoeid to experience and to all analogy From the table we 
may infer that the food destined for au anitnal in full {.xertisL, should range between 
n.ilk and wheat-flour, ai cording to the nature and extent of the ditnands a]j(>a the 
sv&tem Milk nia» tbereforo be employed wiih a certain aiiinuric of the rar..alta nidi 
probable adiantago When the food is presirvcd by natun,, by means of com' in mg 
water as m succulent vegetables, from the severe effects of the vicissitudes of tliL 
auuospheiv, the most efficient nuiiiment is afforded to the mfiiior animals 'Iliis is 
shown in the following table, where jq average is givto of the products of two rows, 
in milk and butter, by different species of alimenL The largest amount is obtained 
from grass, which preserves us equilibrium most firinl} during the changes of thu 
seasons, while hay and cereal crops from their want of succulence, and thcrefoix of 
protection from the ram and fermenting influences, are less influential in cffi.i.tiiig a 
steady product 


1 Grass . - . . 

MiU in 
d <1 IVk 
ibT 

- 114 

Bi til r in 
Sdiii 
llio 

3 5t> 

1.1110 1 n III 

lit 1 drf}. 

lb 

2 32 

2 Barley and bay - 

- 1117 

3 4,) 

3 89 

3 MjU and hay 

- 11)3 

J20 

3 34 

4 Bariev molasses, and hay 

- lur 

3 44 

3 32 

5 Barley, linse< d, and bay 

- Itl8 

3 43 

4 14 

6 B.ans and hay 

- lOS 

3 72 

S27 


It had been found by experiment, that, not only in hay-making is the colouring 
matter of the grass removed or altered, but, particularly in moist districts, the sugar 
or beat-forming portion of this form nf provender is washed out by the rains or distroyud 
by fermentation, while a certain protiortion of the soluble salts absolutely required 
fur the productiou of annual blood and milk is ^so removed by every shower 
which falls during the drying of the bay In this table the butter and milk of 
the cow may he supposed to represent the increase of bulk which a growing atiitii il 
Sustains during ns in&nt years, while the richness of these forms of dairy- produie 
are the well-recognised tests of the value of the soil and pasturage upon ^ich the 
animals have browsed By a comparisou of the relation of the different kinds of 
cerealia we may improve one species by mixing it with another By mixing 1 third 
of Canada flour with 2 thirds of Indian corn, a vei 7 good loaf is produced, aod whin 
equal parts of flour and oatmeal, or of barley, or of pea-meal are employed, a 
tumrishuig broad is formed. Bemflcial results bare also followed from the admixturu 
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of two or three diflerent kiads of grain, and many of tbeaa Ibniu of bread might be 
fliibstituted with advantage for wheat flour m peculiar conditions of the system The 
superior advantage of good wheat flour depends on the presence of glatea, an adhesive 
nitrogenous principle, a Inch, during fermentation by the resistance which it presents 
to the escape of the carbonic acid, engenders that vesicular spongy condition which is 
considered the test of a good loaf From the absence of this snbstauce in other kinds 
of giain, they are of themselves incapable of affbrdiug a tpangy loaf, and hence the 
presence of wheit flour is essential in all well raised bread A loaf may be made of 
equal parts of oatmeal and flour, which when fermented will be highly spongy It is 
ad\ isable in such a case to use foreign flour, which contains a larger proportion of 
adhesive gluten than is found in the wheat flour grown in our northern climate 
It may be objected that the recommendation of such mixtures is a direct invitation to 
bakers to adulterate their flour But such mixtures are admitted by law with the 
p] ovision that the letter M be affixed by the baker to the loaf Indian com bread 
m ly be baked of good qualit} by a smaller admixture of flour than is necessary when 
oatmeal is the other ingredient For this purpose it should be reduced to a fine loeal, 
111 smaller parUclts than is practised m the United States. It may then be mixed 
with one-thii d its weight of best flour, and be fermented m the nsual way Mlien th is 
bikul the best Indian-com biead is always dark coloured, and cannot be made mnch 
li.htcT than coaise wheat bread The shade of colour is yellowish When Indian 
corn bread appears white, the conclusion to be diawn is that the mixture consists of 
more than one-third of wheat floor Even when one-half weight of wheat flour is 
aided to it, Indian com exhibits in the mixture its eharacUnstic dark unt Sie 
JlubCD The position wlncb potauxs hold m tb^ nutritive scale, shows that although 
tbei are flcqueiitly used in themodeof irepariughnadby fermentation, do advantige 
would be gall ed by augmenting their aujount, since the aliment would thus be ren* 
dered more dilute and the statement of the poet confirmed — 

“ Bread hia been made (indiObrcat) from potatoti Button 

At the present day the New Zea'aaders are affected, to the extent, m some districts, 
of 20 per cent in others of 10 per cent with external marks of scroflila afoct which 
was not observed bv Capt Cook. This disease is therefore inferred to be a modem 
iniioiation, brought about by the natives havirg lived since Cook’s time on potatoes, 
which have superseded fish and yig s flesh m a great measure It is ooly necessary 
to bee a child afix:r a month’s residence m the house of a European, to have an 1 1 - 
die itinn of the magic influence better diet w ould have on the whole race I lie puny 
liinhs of tht voiing savagf grow stout, the protubeteiit bellv disappears, and trac s of 
1 1 a blood cvn be seen through the nut coloured skin of his infant face — A, S 2 homsm'k 
Ac 1 Ztalantl, i 216 

Further suppoit of the law enunciated has been afforded by subsequent experi- 
iueit»h (frtscwiw Ampp, Lielf q) “A gUnce at these relations is sufii- 

cient to convince us that in choosing his food (when a choice is open to him) aud 
in mixing the various articles of diet, man is guided by an unerring instmct 
which rests on a law of natuie This Uw prescribes to man as wei’ as to animals 
d ptopurtioQ between the plastic and non nitrogenous constituents of his whole 
diet which is fixed within certain limitB within which it may vary accoruing 
<0 hifa mode of life and state of body Tins proportion may, in opposition to the law 
of Hdturo and instinct, he alteied beyond these limits bv necessity or compulsion, but 
this can never b ippen without endangering the health and injurmg the body and 
mental poweis of man It is the elevated mission of science to bring this liw of 
natuie home to our miiidb , it is her duty to show why man and animals require such an 
admixture in the constituents of their food tor the support of the vital functions, and 
wliBt iht mfinruces are which dctennine in accordance with the natural law changes 
in this aduixture * {Ltd>iqt Fam Leiten on Chemutiy^ 1S51, p S62 ) Ithisbran 
shown that when a French soldier is fed on 1 lb 10^ oz of bread, he consumes m tbia 
ration 1 part of nitrogenous to of non-nitrogeuous material {Knapp), and that 
when pigs were fid on potatoes no augmentation could be detected in tiieir weight 
An increase was observ^ when the diet of the animal was potatoes, butter milk, 
whey, and kitchen refiise, but the greatest improvement took place under what was 
termed a fattening fodder, consisting daily of 9 74 lbs potatoes, ground corn 9 lbs , 
r^meal, •64 lb , peas, 6S lb , butter milk, whey, and kitchen rtfuse 92 Ih 
(Boumik^bmIO In these diffetent modes of dictmg. the following wote the relations of 
the coqgUtuents of the food ^ 

Kitrogruotu Ndn-Nuirogeuou* 

Potatoes - -ito 

Mixed fbod „ 

Fattening fedder - . - • i „ 


I 
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The GenDaQ ftnner readers the proportion more nearl;^ allied, between the proximate 
prraeiples of the potato, bj ftnaeating and distilhng Item them a spirit, and giving 
the residue thus snppli^ with a less proportion of heat-forming material to bis cattle 
It has been supposed lu other oonatciea that the German agcioalturist u a distiller 
On the coulFar; the prodnctioD of spirit is a result of what he has found to be b^ 
experience, a valoable method of improving the alimentary ebatneter of the potato 
(JTiup/i), AU of these explanations have Aeen deduced since the law of the 
equilibrium of the food detailed above was detected. 

The following tables are lUnstnitions of tbe same law . — 


t 







Relation 
of nitro 
gruoiu 



Weekly 


Nod 

Mineral 




Ci>u 

lump- 

lion. 

seiioui 

M«Cter 

geuoul 

Naner 

Conn. 

turau 

CarboD 

to non. 
intro- 
nenoua 
Matier 

IhBTAUTXfl Of BmjDXEas juro 


Gnni 

Grmi 

Gmi 

Ormt 

Giuu 

At ] to 

Saxuibs 








1 English soldier ... 

. 

11703 

U19 

3937 

152 

2219 

3 50 

„ «, in India . 

. 

9060 

1057 

3195 

74 

2(153 

3 03 

! „ sailor (fresh msst; 

. 

9350 

1078 

3185 

98 

2184 

2 95 

, „ (fait meat) 

- 

8978 

1474 

4092 

187 

270(, 

3 69 

' Dutch soldier, in war - 

- 

6130 

1(190 

3160 

Oi 

2293 

2 90 

„ „ m peace - 


118.>7 

759 

33<6 

US 

2191 

4 n 

^ French so'dier - - - 

. 

10742 

10J9 

3955 

143 

2b.39 

3 84 

, liavarian soldier ... 


7494 

6i3 

3161 

108 

1933 

4 8j 

> Hessian soldier ... 

- 

18096 

712 

4210 

- - 

2J84 

591 

DtBTABtES OF CniLUBEsr 








ChriEi’s Hospital, H«.rtford . 

. 

6637 

531 

1897 

76 

1213 

3 ‘7 

, London 


7466 

534 

2378 

88 

14 13 

4 45 

Chelsea Hospital bi>}s school . 

. 

7 585 

401 

2<i8S 

163 

1785 

7 20 

Greenaich Hospital „ 


7151 

570 

2685 

81 

1637 

471 

DnrrAiiiES of Aqso Pebsons 
O reenvich pensioners - 


83SS 

7j7 

37*14 

109 

2242 

4 87 

('helsea „ - - 


10>78 

905 

3487 

141 

2416 

3s5 

Gillespie s Hospital, Edinburgh 

- 

4629 

651 


73 

2310 

4 >'t 

'frinity Hospital „ 

- 

5944 

608 

3014 

104 

1774 

4 9a 

Pis-TsBii-s OF Aqm) Pooh 







1 

Ist cl.^ss - . . > 

_ 

. 

626 

2743 

lOi 

1631 

4 39 

Jud „ .... 

. 

. . 

463 

2773 

89 

1583 

5 99 

. 3id „ 

. 

. 

488 

3092 

121 

1756 

6 33 

, 4th , - . - - 

. 

. 

59j 

3617 

123 

2101 

6 OS 

'ich „ - - . - 

. 


479 

2988 

111 

1694 

6 24 

t>th „ .... 

. 


4j4 

2725 

88 

1315 

6 OU 

Afean of all EtHthih numttet . 

. 

. 

681 

3065 

. . 

1796 

4 30 

St Culhberts', ^luburgh 

. 

3416 

458 

^ 2766 

102 

1454 

6 04 

City pourhouse „ 


3312 

412 

1547 

54 

975 

3 75 

DiGTABisa OF Enoueh Priboss 
S ad class, above 7 not above S 1 days 


6393 

472 

3163 

107 

1834 

7 34 

' Bra „ SI „ 6 weeks’ 







hard labonr ... 

- 

9U4 

565 

3t<27 

125 

2091 

6 77 

4tb, 7th, 8th classes, above 6 weeks' 






not above 4 months’ hard labour 

- 

3405 

649 

3900 

156 

2162 

6 00 

&th class, ahove 4 months' hard 







labour .... 

- 

10092 

628 

^ 4042 

131 

2270 

6 43 

Bekqax. PBiKmaL 








Without labour ... 

. 

6985 

571 

5051 

64 

2364 

r 8 86 

ith labour .... 

• 

9464 

872 

5917 

1 92 

2819 

6 78 

Contractor's insufficient diet - 

- 

5185 

393 

4209 

40 

1899 

10 71 

Boxbxt Fbibobb 








All classes, without hard labour 


5654 

867 

3142 

63 

2130 

2 08 

With hard labour ... 

- 

6985 

1103 

j 8987 

76 

2300 

3 61 1 
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1 



BeUtion 


W«-k!} 

Nitrn- 

Ntm. 

Uineral 

Carbon, 

uf nitTQ 
genoiii 


tiiiop 

tiaa 

B«‘nilD8 

Malter 

kinnut 

Wattor 

Conitl 

tuoiu 

to non 
nitro 
SrtlOi, 
MatUr 

A 






Ascnc AMO OTHOB DfET^BirS 

Grms 

Gnni 

Crm* 

Grini 

Grnii 

Ai 1 to 

Tsquimaux - - - - - 

- - 

7740 

39628 

- . 

34830 

5 12 

kacut 

- 

3093 

19814 

- 

29907 

6 46 

llo’cbosraen - - - - - 

- 

1777 

11393 

. 

17182 , 

, 641 

llottentota - - - - - 


1323 

12384 

. 

18699 1 

9 36 

Farm labourers, Gloucestershire - 

50G5 

825 

8299 1 

34 

2323 

1 8 97 

„ Dorsebhire - 

„ Dharwar, Bombay 

3j48 

) 

681 

[ 2243 

1 

C6 

1601 

1 S <10 

—return in Bombay Prison Diet- 







aiies - ... - 

I 6749 

434 

4280 

1 

77 

190! 

1 9 56 


In these tables the ounces of the ori^nal are calculated aa grammes, and thv last 
colutun gues the rcUUoo of the nitrogenous or flesh-foiming part of the food, to the 
non nitrogenous or heat-producing ingredients of the aliment, instead of as m the 
01 iginal, the proportion between tbe cat bon of these cosstituenta of the food being 
estimdted The table is read thos — an English soldier con^ames weekly 11 703 
grainmcs (a gramme equal to 15 44 greins) of food In this food 1 1 H gramme* are 
nitrogenousoi flesh forming matter, S'lSTnoD-nitrogenousorhiat producing mitcrial, 

1 12 mineral substance, tbe orgmte matter containiog 2211 grammes carbon Tbe 
n la ion of the nitrogenous to the non nitrogenou* mat'er is as 1 to S 50 From this 
t ble the results have been deduced that soldurs and suloi* cousuming 35 ounces of 
nitrogenous or flesh fommg food wechlr, and 70 to 74 ounces of carbou, the pro 
portion of the oarncm m tbe fleisb-foraiiug, to that in tbe reapiratorj or heat fonaing 
food, 18 as one to three Older persons lequire only 25 to 30 flesh^fbmiiDg matter 
w (.(.klv, and from 7 2 to 78 respiratory food the relation of the carbon lu these is as 
1 to 5 Bovs of from tin to twelve jears of age require 17 ounces of flesh forming 
] latter, the relation of tbe carbon in tlie flesh-forming to the beat- producing aliment 
b mg as 1 to 5^ In workhouses and julv, less heat-prodnemg matter is consumed, 
in c msi'queooe of the shelter and hiat supplied artificially to the inmates. In piisons, 
-nhere hard labour is in force, tbe oonsumptiou of flLsb-forming or nitrogenous 
nutriment mcnases It has been est mated that in a man weighing 140 lbs , the 
w Light of the flesh-forming matter of the hlood is 4 lbs, that of the innscoUr tissue 
27 libs., and m tbe bones Sltis., making a total of Sfi^lbs , aud that in the eourse of 
13 weeks these 36 Jibs arc introduced mto tbe aystem. {Playfair New Etlm PhiL 
Jowml 1854, 56,262 ) The author of this elaborate and valuable table hasjnB^lv 
r 'marked tliat the old mode of estimating tbe value of dietaries, by merely giving 
/hi total number of ouncis of solid food used dail^ or wt-ckly, and quite irrespectiie 
(if ns composition, la mon eironeoas, and be quotes an instance of an agnoultmal 
1 homer, in Gloncesterahiic, who, in the year of the potato iamme, subsist chiefly 
n 1 flour, consuming 163 Oiiiiccs week!}, which contained 26 ouaces of flesh-foiming 
ni Whin potatoes became cheaper, be returned to a potato diet, and now ate 

21 ounces weekly, although they contamed of true nutnment only about 8 or 
10 ounces A comparison of the six pauper dietaries fonneily recommended, with 
the difliereuce between the salt and fiesh meat dietary of me sailor, Ac, haie 
no relation id equivalent nutntire value, but merely rely on absolute weight alone 
It IS by such dietanes, where the proper glance of the constitneuts is not presen ed, 
that, although the appetite mat be satisfied, the waste of tbe system is not adequately 
repaired n he health may uppea not to be affected id the abwoice of epidemics, 
but, under such a dietary as that all uled to, a maxunum of labour caunot be obtained 
from a workman , a frail constitution is engendered, which acts as a lertile so I to 
niiasraats of various kinds These seeds of disease taking root, are rapidly developed 
into maladies, like the lank fhngi of damp and dismal cellars 

Why tbe cODBtitut.on of the food is compared in its relations of muscular to ft tty 
niattcr/with tbe propoition of these ingredients deposited in animals, the result is M 
interest Carefully conducted experiments on the large scale upon animals have 
shown that in fat animals killed and carefully analy sed ^r death, the carcass of the 
fat ox contained 1 part of mtiogenons matter to 2^ foi, in that of the ftt sheep the 
I elation was 1 to 4 , in that of tbe very ftt sheep, I to 6 , and in die moderately fnt 
pig, 1 to 5 In the lean sheep the piopurtion was 1 to lj, in the lean pig 1 to 3 
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The average eompotiuoa of such irell fattened and can ankiala waa fonod to be 
Deailf 



Fdt anmal 

Lwi aninisl 

NiUogenous natter 

liS 

. 12 87 

Fat - - - - 

33 

. 25 9 

Mineral matter 

1 

45 

Water - - - - 

♦51 5 

67 38 


100 

100 


Itvas fbimd by nn aiuljrsis of Bome of the most important asimala ftd and si uightered 
as homin fbod, that the entire bodies, eyen irhen in a reputed lean condiuon, may 
wQiatn more dry fat than dry nitrogenous vabstances Of the animala npe for the 
butcher, a ballock and a Iamb contained rather more than twice as much dr^ tat as 
dry nitrogeooua matter While in a rery &t pig and sheep, the proportion was I 
inascnlar matter to 4 fbt, and m a moderstdy tht sheep the fat was three times 
greater than the nitrogenoos matter — Zones and Gtl6ert, iVoe Boyal <Sacwfy, No 
d2 948— Jwie, 19^8 

Use of fa mmttd Uqmds tn natritiwi — In the very earliest periods of hnman history 
wine appears to have been known, and to have been of the same nature with tbit 
winch we now use, a» the Hebrew teim employed to designate the sUmulating liquor 
indicates it as being deiwed from a tbrmentmg origin (^Vareau Antxq 3961 
This, together with its wide spread use, has frequently been considered as an aigninent 
in tayonr of m neceuity But its nbiquiiy cannot be substantiated The native In- 
dians of North Amenca, amounting to some millions in number, were unacqaaioted 
with thrmented prodocts until they were visited by the white mao (Cadtn) Vrhen the 
Spaniards first visited South Amenca, they were astonished at the constitutional tem- 
perance of the natives which in their opinion, far exceeded the habits of the moat 
moTti&ed hermits (Ziohertaoa, iv ). In Patagonia, within the i\Gt 200 wears the inha- 
h tants when offered a bottle of brand v would not dnnk (_Str J Ntu^rough in 1669, 
8vo 1711, p 60) If we refer to Africa wehaie the authority uf the great traveller 
who has penetrated into the interior of tlmt mysterions continent, that true to their 
faith, the Mohammedans " drmk nothing but water ” (iVr&), and it is only among 
tne Paean negroes who have frequent intercourse w ith the coast m consequence of 
these bemg the reservoirs from which slavery emanates and m sueh semi-civilised 
towns as Tripoli, that religion is placed ao subjection to inebriating indulgence’’ and 
that “ dninkeaness is more common than evin m most towns m England ’ (/yo») 
It IS true that the ancient Ganlaand Germans who, however, were somewhat cinlised, 
made me of beer, bat whether they did so habitually, or to excess, before they weic 
contaminated by Boman customN, seems nolikely Certain it is that they bad no wine 
of their own Gaols parchased their wme ehiefiy from Italy, and were exceed- 

ingly fond of It (^Dtodorua), and hence they are said to hate been invited into that 
country by the delicai^ of Italian w me* (Z»y, v 33) Btcu among the Romans 
however m the virtuoas days of the Republic, stroug drinks were not amversdlly m 
favour nnce it was fadnooable m order to make wine keep to boil it down to one 
half ( VtTgtt)y or oni third (/%»y), m other words to distil away all the alcohol it con- 
tained AH the circumstances, indeed, with which we are acquainted seem to support 
the view of tlie histriian that, n in polished societies where intempeiance onder- 
mmes the eonstitatioii’ These frets seem to prove that alcohol is not a 

necessary of life It remams to consider what its infioence » upon the system 'U hen 
flnids containing alcohol are introduced into the body of animals, the amount of car- 
I ODie acid evolved from tbe lungs speedily begins to dimmish The mfluence of even 
a small portion of wme begius to be appreciable m a very ^ort space of time after it 
has been swallowed, so that we infer its power in this respect to be almost consenta- 
neous with its amval m the stomach Alcohol itself pouesses a similar effect, and 
the use of porter is attended by tbe same reaults Numerous experiments have de- 
monstrated that alcohol in every state, and in every quantity, uniformly lessens, in a 
greater or less degree, the quantity of carbonic acid elicited according to tbe quan- 
tity and eireamstanees under which it is taken hen taken on an empty stomach, 
itb effecta are remarkable , the depression is greatest almost instantaDCoasly after a 
short time, however, the powers of the oonstitation appear to rally , then it smks 
’igam, and afterwards slowly rises to the standard That the action of the^cobol 
in these cases depends on its influence on the nervona system, and not on its 
chemical action, is obvious from the fret that Strang tea acts m a similar manner, 
and with the same d^;ree of rapidity , ^ree ounces of strong tea tn five minutes 
after being swallowed depresses the amount of carbonic acid progreasively (iVoat 
1818) Other expenments Imr teatunony to the wonderftil effect of alcohol ou 
the nervous system. oMacet of aloohol when injected into the stomach of a 
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ra1)l>it, rendeied it immediately inteniible, just as if the aniioal had been tuilently 
Bcriick on bead Two drachms placed m the stomach of a cat, instantly made it 
strumtic Yioleatly and fall on its side perfect]) motionless and msen«ible It u re- 
iinrhable, toOt that the effects of alcohol^ and of id ] ones moreparticDlariy concDSsion 
of the brain, so cIosc>> resemble each other, that the must accurate observer cannot 
often distinguish them, except from the historv of the case (,Str B C Bioiw) l>(hL(i 
alcohol 18 mtrodoced m excess into tlte system, the artctial blood appears to retain 
the TCDOus condition, and thus asphyxia ni'iy be produced (Boacharf/aO Alcohol 
It IS affirmed, has been detected m small proportion in tbt air exhaled from the lungs, 
and also in the blood of drunkards while a considerable portion of icetic acid, one of 
the products of its combostion, has been observed in the blood afUr the use of tbi« 
fluid (ifr > These viewa, therefore, tend to the. conclusion that alcohol in all its forms, 
produces an alteration m the iisutd phenomena eonscqnent npon digestion, that this 
II flat ace is analogoa^to that of tho e causes which produce depress on of the nirious 
CLDtrLS, and therefore itS emploirne t hv preference as a heat si ppl) mg agent to 
the animal ststem in ctws of health is a procedure invohed la tcT> gieit doubt 
'1 hL argument in fat our of the calorihant nature of ^cobol la that as it disappears 
in tl t system it acts as an clement of respiration, and although its con-tituents do not 
possiss by thcmstlses the propertj of rombmmg with oxjgcn at the temperature of 
the. bod) and foimmg carbonic acid and water, yet u acquires, b) contact wiA bodies 
susceptible of this cotiibination, this propeitt in a higher degree than fat, &c (Itiebui ) 
It then alcohol be thus capable of convenum into carbo k acid and wattr with 
fncil t), hon are we to explain the fact that alcohol diminishes the amount of car* 
bouic acid in the expired air ^ The answei has been that as alcohol contains *1 large 
imoant of hy dmg n, which It) union with the oxs gen of the air passes off from the 
liin.^ in the foim ot s ipour of water, the dimmution of carbonic acid is a necessar) 
icsult of th( use of this stimulant But thaie » a remarkabk fact which appeari> to 
throw doubt on this yiew, vis that lo addition to the analogous and instantanious ac- 
tion of tea as long as the efftets of alcohol are FLrci.ptible to the fuelmgs of the in 
dividual who has swallowed it the quantity of carbonic acid is bUow the standard 
Ihe effects of dnnlcmg gooff with fteqaent ) awnings and with a sensation as if 
aw tkenmg fiom a sktp Lnder tb<se circumstanec-s the qasntity is genetallj bivoA 
a^oic the Handaid and hence it would seem that the svstem is fri.«ing itseU from the 
retained carbon (Piouf) The phenomena of jawning sighing &c appear to have 
eyidc-utl) the (.ffritnt throning oft a quantit) of carbonic acid retained in cxtiss 
in the 6)sfom since, sleep and depressing passions seem to opeiatc by diminishing 
thi. iin unt of caibonic acid The it, mav be vaiioas rLisons too, for inftirmg that 
alcohol IB not thrown off in the form of colouiless, odourless, gases by the lung^ 

J he offLiisne itbereal smell ret lined in the breath of the drunkard for many heurs 
aft r the introduction into the stomach of the cause of his inebiianon, seems to fat our 
Iht view that other pniducts hesides carbonic aeid and the vaponi of vrater result from 
the u&c of alcohol Ph t aleohol does not oecupv a very high poaition as a CHlorihant 
agtnt is evident from its comparative op ration in heating the holy when coulcd 
nnd deptessed by external cold 

Itoi fiuiAe are faiuiliarl) known to all to bo much more efficient in aismg the heat 
^ the bod), than tom xpa tta or etion ; fermented^utdi wbieh have a depressing action 
null 88 combinrd with, hot fluids The influence ot the use of spirits has been tested 
m the army and it has been found m India that when a regiment consumed from 
10 000 to 14 000 gallons the mean annual mortabty was 76 and when the amount 
was lednctd to 2000 to 3000 the mortality fell to 24, out of the same strength An 
interesting ixpenment has been m op"rat on during the last 20 years m the United 
Kiuglom Provident Institution During thit period this societ) has insured 
a distinct section of abs ainerx who number above 5000, and it has likewise a more 
numerous section of the general public During the first 6 v ears, out of 2060 members 
only 18 died equivalent to a loss of 9 per cent while the office of the Society of 
Friends, who are d stinguished for their care of health, lost m the corresponding 
period of their history 8 3 per cent The most recent report from this metnntiun 
afr<.r 15 yeats* existence gives a return of 19 per cent of piofits in favour of the 
abstainers over the section of non abstainers , although that division likewise oontams 
manv individuils of the latter class 

Jf^uence of tea and eojffee m nutrtfiOH — The experiments already referred to mdi 
cate th^ tea delays the regnlar changes of the body of animals since the carbonic 
acid ^aled from the lungs declines m quantity uuder the uiflueuoe of teft (fVtwt 
1 1^1 3 ) Coffee from its containing the same principle, might be inferred to be possessed 
of a similar action, and this has been found to be the case , but it has been found m 
addition, that a diction of ooffM comiranieatis greater actiTjt) to the circulation 
and nervous s)stem The delay which it effects in the metamorphosis of the tibsuis 
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upean to 1 m oocMdostd b; emrarTMiaaido ml of Am ben^, vhi«li likewiae pro- 
daoea iDei«»ed aehoa of tlM «»««l pom, of voA » accelmlod mottoo 

of (ha lotMtwal caaalt vkile the f^ts of ceffeio lo ezeoM are loereaMd aciivit/ 
ofthe heart, hMdai^ delirtom. &e. (ZeAiiiafn,1853 ) Coffee aod tea. ai ueoally 
em|>tove<I, nppeu therefore to act as stimolants and as agente by which the conver- 
aion of the loltda at the body into solabte and naeou {vodocta » ooosiderably de- 
layed. l^iT laflnenee » analogous to that of 5c(Aoho fluids when these are taken 
in moderate quantities, although (here u no evidence that the^ are capable of pro- 
dLnewg organic diseaae, such aa inevitably attends the cousnmption of taereased doses 
of aloohohe fluids. The Turoomnos employ tea in their wanderings as an article of 
natninent, and have discovered by long experience, what has lK*cn oonflnned by 
chemical reseatehythat the leaves tx tea eontaia a large amount of nitrogenous mattt'r, 
which is not however dissolved m the nsual process of infusion One ounce of tea 
leaves and an equal weight of carbonate of soda are boiled by the Turcomans in a quart 
of water ftir an hour The liquor is then strained and mixed with ten quarts of bailing 
water, m which an ounce and a half of cotnmoti salt have been previous!} dissolved 
The whole is then put into a narrow cylindrical chum along with butter, and n ell 
stirred, with a chnming-stidc nil it becomes a smooth, oily, and b rown liquid, of the 
colour and consistence of chocolate, in which form rt u traoBferred into a teapot 
CJHoarcrqfl) The Soda has the effect of taking up the cassem or curd, a most nu- 
tritive Ditrogenous compound, and which is present in large quantity 

Itf/liieHce of tobacco anJt qptam on nvtntrun — It has been observed in faronr of the 
practice of smoking tobacco, tbat even the most pnnutive tribes mdulgc in this prac- 
tice If It were a correct observation, the practice maybe pronoonced to be a savage 
oue, and to be connected vi ith the conditions of savage life 1 he Korth Amei loan 
ludians all smoke, but when uueontammuted by intermix turn with the whites, tobaico 
IS nnknowD (o them. The material which they employ is the prepared bark ol a 
species of willow. The presence of snch products of combnsiion in the system 
appear like tea and coffee, which have also been discovered in primitive nations to 
dilay the degradation of the tissues and husband the food The Amencan Indiaos, 
who live entirely upon animal food, and who have impressed on them a restless and 
viandenng existence, from the nature of their food, — from the difficultv expe- 
rienced in obtammg animal heat,-^fTonn the tnctamorphosia of the nitrogenous 
tissues, — nse (he smoke of vegotaMe matter to make their food last longer Tobacco 
and opium when smoked appear to have a similar action, but they likewise influence 
the nervous system and occasion a stimulating influence, which is apparent lu the 
vivacity of the eye, particularly with opium as it is smoked in China. The practice 
of opium eating, as in use among the Turks and the islands of the Indian Ocean, it 
totally disunct in its phvsiological results , a wild inebriety being often produced, 
which, if persisted in, conducts to a lamentable end In a case winch occurred to 
TO the lw« WTO «ntvT«ly deolToyed by fatty d^encttoion —IV, Y> T 

NfjJE VOMICA, Stryehnoa nux nomiro, Liim The seeds of a tree growing in 
Onromandel and other parts of India and Ceylon. From these strychnine is obtained 
Sec STBYcaaiKs. 

Xux vomica bark was at one time oonfoonded wiib Angustura or Ciwparia bark, 
and a«ioas eonaeqaenees have ensued bnt that the error was di^vered iq 
tone It u now rarely seal 

la 1864 our imports of the nox vomica seeds amounted to 2^36 ewts, valued at 


o. 


OA K. {Chhte, Ft , JBveUy Germ ) This weil'known EaroMan tree is so ikmiLar 
that It scarcely requires any description. The varieties gencruly known m England 
are the 

Qturaa pediaeidaia. Common Oak, which u a native of Britain, and Is largely 
employed m budding ships 

Qaerewa tie*. Evergreen Oak. This tree is not a native, but has been cultivated m 
Britain from tbe most remote period. "■ 

siuM***^ IMrkey Oak Jntrodneed into this eoentry more than a centnry 

Otiereuf eoeclaeo. Scarlet Oik The leavaa chaoring with the first frosta to a 
bnlbant soatiet 
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Quereut *es^;^iiru». Common iliort ttilked Ouk Th» u said to exo^ibr buldntg 
jmrpOBeft an; otMr oak 

OAK BARK. The oak tree ia oenerally barked from the begniniag of Ha; to 
the middle of Jql; The barkera a loogitadmal idcuiod ^th a mallet farniaiied 
With a sharp edge, and a eireolar iitouion by meana of a barking bOl- The bark » 
thea Kmo^^ by peeling irona, the eeparatioa being promoted when necessary by 
beating the bark. It is collected and stacked in pieces about tvo feet long Oak 
bark contains, according to Braconnot, tannic acid, tannates of the earths, gallic acid, 
pectin and lignin Davy, m his Agricultural CbemiEtry, gave the ftUuiriug as (he 
relatire qaantuiet of tannio. contamed la oak bark — 

480 lbs. of entire tiark of a middle-sized oak cot in spring • 29 lbs 
„ „ coppice oak - - - - - - - -82^ 

„ „ oaks cut in autumn - - - - - >21., 

White interior cortical lasers - - - . . 72 „ 

See Tan, Tannivo 

OA K, BOG Oak trees, winch haie been buried for a long period lo peat bogs, 
become intensely black, and m this condition tbe rrood is employed in tbe niuou- 
facture of furniture and articles of ornament, tspecially in Ireland. 

OAK. DYER’S See Gaix Ndts 

OAST Hap (hut A kiln for drying bops, heated by a store with fines 

OATS {Jooine, Fr , Ha/a- Germ ) The oat is exten^ely cultirated in these 
islands, especially in Scotland. In fact, Scotland is the country admittedly the best 
fitted for the growth of oats The estimated nnmber of acres of cultirated land in 
Scotland is 2,400,000, of which 220,000 are under wheat, 280 000 under bailey, and 
1,270,000 under oats.— Lawson's Vegetable Pradue/S of Scotland 

hir J P Iforton, in SiUimaa’s Amencas Journal, has published an account of a 
most complete investigation of nats m the various stage of theur growths. He gives 
the following as the nsult of his analysis of Ilupeton oats — 
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CJuaatitiea «o2i m tbe Principal Market Townt i« Qreat BrUavn in each Month 


January - - 

February - 

March 

A pnl 

May - 

June - - - 

July - - - 

August 

September - 
OcUifer - 

November - 
December 

1N69 

ISfiO 

1861 

1863. 

1863 

1864 1 

60.357 
68,327 
55, '01 
44,542 
28,674 
18,498 
17,217 1 
15,912 ; 
37 781 1 
50,887 
47,097 ' 
63,663 

64,749 

68,971 

08,890 

3b.484 

30,389 

20,585 

11,491 

10,755 

25,737 

35,658 

51,469 

70,762 

61,241 

75,487 

77,087 

38,845 

32,439 

34,493 

9 594 1 
23,730 
51,i50 
74,596 
80,234 
75,622 

76,292 
83,799 
100 555 
56,997 
49,047 
22,193 
13 992 
26,576 
41,775 
84,331 
> 78,518 
68,987 

78 717 

79 853 
64 215 
40 828 
44,675 
21,670 
10, se*? 

23,236 
39 986 
62,198 
44,722 
60,6 L6 

77 I ^)8 1 
73,704 1 
5** 9 r. 1 
47.'882 
29,591 1 
22,024 1 
20,619 1 
20,820 
26,729 
46,040 
83,540 
in 700 

Total - 

303,256 

495,880 ' 

s 

1 702,957 

571J)S6 

608,742 


Vob. Ill 
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OCHBXl 


OfiSIDlAK A glanj loolu&g xnmeral, to called, it » stated, from OWiva, a 
Bomao wbo bron^t it from Africa. It is a true Tolcanio glass, and occmv la 
streams or in detached masaea near many Tolcanic mountains. 

OCHRE. (Oere, Fr , OcAsr, Germ ) Ochie la, tnilj a peroxide of iron and water ( 
but a native earthy mixture ot eitioa and aliuiuna, with oxide of iron in vanuos pro- 
p^oa8,and sometimes calcareous matter and magnesia, is uaoaUy regarded aa ot^re 
The term n applied, indeed, witbont any great degree of exactoeas, to any eombmatiODS 
the eartha with iron, which can ha mnployed for pigments and the like. Accord- 
ing as the colour is Itgbt or dark, we have j/ahw, ftroitn, and fed ochres 
In Com wall considerable quantttie* of ochres are obtained by carefulW washing tba 
frrmginons mud, which is aeparated from poor tin and copper ores afrer they have 
been submitted to the aetitm of the stamps, and the ordinary processes ot washing and 
roasting (see Onssi, dbessimo of). Not less than 7004 worth of ochre was shipped 
from Truro m 165B 

The iron paints of Torbay must be regarded as ochres. They are found in con- 
nection with iron lodes whudi exist m the rocks around the coast These painta 
are prepared Mr Wolstoo of Brixham, and they have been employed fbr senral 
y ears 111 the Royal Naval A rsenais and other government establishments The wood and 
iron huts at Shornchff uid Colchester camps have been painted with them. Tliey 
have also been employed for coating the boilers of ^tcam enguea 
JReddte, employed for_ marking sheep in Devonshire, and a variety found near 
Battcraam which is much used for gnnding spectacle glasses at Sheffield, may be 
said to belong to this class. See Oxmus ov liu>x,/(»' polakmg 
A large supply of ochre is obtained irom the Island of Anglesea, hut the ochres of 
Anglesea are not natuial, they are anificial forinations The enonnous copper 
deposits of the Mona and Pb ]7 s mines produced, during the period when they were 
most aetiiely worked, vast accumulations of dibns mixed with very poor copper ores 
Ry the action of moisture and of the atmospheric air, these poor sulphides of copper 
ha^c been in the procem of years couverted into snlpbates of copper These are 
washed out, the fluid accumjlaiee in lakes, and into these scrap-iron is thrown 
This precipitaHs the copper, and forms 1 cry large dccumnlations of the oxide of iron, 
which is Buld as ochre 

In the more recent fonnatums ochre occurs in beds some feet thick, which lie 
geneially aboic the Oolite, are covered by Sandstone and quartzose sands, more or 
les« fcrraginou", and aw accompanied by grey Plosue Clays, of a yellowish or reddish 
eoloui The oehrey (.Ortha arc prepared by grinding and wiping , in some casi s they 
arc also eapontd to the actiim ot the fire, to increase the oxu^tion of the iron and 
deepen the tolunr 

The following u a section of the ochre pits at Sbotoser HiU, near Oxford, where 


the Oxford ochre is obtained — 

Beds of higliiy ferruginous grit, forming the summit of the hill - 6 feet 

Grey land 

Femiginoas concretions 
Yellow sand - 
Cream-coloured loom 

Ochre - - - - - • - - - • - 06 in 


Beneath this there is a second bed of ochre, separated by a thm bed of clay 

Bole, Armeniun hole, or Lemnian earth, may be ranked with the ochres. See Bols; 
as may also the 'I'EnnA ni Sixirif a, which see 

The Ochre of Bitry and Ztaltan roum are ochres which are found principally near 
Vierson and Sl Amand (Nig!vre> The ochres from Holland are also much esteemed. 

It will thus be apparent that ochre occurs in all fonnations, from the edrliesc 
known rocks, wheie it is probably due to the decomposition of the sulphides of iron— • 
up to the Bilavial deposits of yesterday — in many of which ochreous formations may 
he watched in the piogress 

Ochre m mmetalogy is applied to many products of decomposition, as, OAalt ochre, 
itgmuih ochre, chrome ochre, tUiUtnmy ochre. See 
OCDBA WAX A vegetable wax collected on the shorts of the Amazon from 
the fruit of the Afyrufiea Oeuhu This wax » easily bleached, and m Brazil it la 
used extensively for eandle& 

tt-KANTHlC ETHER, u need for flavouring winea. Lichtenherger of Bavana 
exhibited It so Uigelyia I86S, that Di Hi^ann remarks ** To judge from the 
quautite exhibited, this arucle would seem to be manufACtured in a systematio 
manner, and upon a very large scide The anhstauce is a solid, and according to all 
appearance, a pure definite eompound, the cheni cal investigation of which would 
present considerable interest.’' 
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OIL GAS See Co«l Gas 

OIL OF YITBIOL is the old name of eoneentrated SuIiPbcbic Acii> which see 

OILS (Hudeat Fr , Oe/e, Germ ) form a class of valnahle and interesting sob- 
atancis and are duided into two great classes, viz fixed or &ttv oils, and volatile or 
essential oils The members of one class differ greatlj , m nearly every respect from 
those of the other class 'Ihe fonmer are usually bland and mild to the taste, the 
latter hot and pangeut The term distilled, applied especially to the last class, » not 
quite correct, since some of them ore obtained by^expressioo, ae the whole of the first 
da«B may be, and commonly are All the knoWn fatty subsunccs found in organic 
bodies, without reference to their vegetable or animal origin, arc, according to their 
consistence, arrang«L under the chemical heads of oils butu rs, and tallows. They all 
possess the same ultimate coustitnents, — carbon, hydrogen, and generally ox% gin, 
and some few of the essential oils, sulphur also, but, as a cltss, thev tre noted for 
containing a large proportion of catbon, which, rendexs them -%alnable as food, and as 
sonrces of light 

Oils bdi e been known and used from the remotest ages The olive tree is frequently 
mentioned by Moses , and it appears to have btin introduced into Europe at an 
early period, probably by the GiceLa 

hor the present, we shall only take notoe of the fixed or fotty oils. Ihe^e are 
widely distributed ibrongh tlie organs of vegetable and animal nilnx^ Ihev are 
found in the seeds of many plants, associated with murilage, especially in those 
of the bicoty ledonoas class occasionally in the fleshy ‘^pulp surrounding some 
SI idb, as the olive , also m the keroLla of many fi uits, as of the nut and almond 
tree, and finally in the roots, barks, and other parts of plants In animal bodies, 
the oily matter occurs enclosed in tliin membi'anous cells, between the skin 
and thi. flesh, between the muscular fibRS, within the abdominal cavitv lO the 
ornLUtum, upon tbe intestines and round thi kidniis and m a bony receptacle of the 
skull of the spermaceti whole sometimes in special organs, as, of the beaier in the 
gall bladder, or mixed la a liquid state with other animal matters, as in the milk 

Bracounot, but particularly Baspail. has shown that animal tats consist of small 
microscopic partly polygonal, and partly rcniform pat tides, ass related bv neans oit 
thiir containing sols Thise may be separated from each oth(.i by tear i g *hb 
recent fat osunder, nnsiiig it with w jter, and passing it through a sieve The inem> 
braues bung thus retained, the gianular partmUs are obstrved to float in the water, 
and afterwaids to separate, like the g’obulis of starch, m a white pulvernlent semi- 
crvBtalline form Ihe particles consist of a strong membranous skin enclosug 
ateiriM and eA/ae, or sol d and liquid fot, which may be extracted by tritnration and 
pressure Ihese ate litthter tliaa witer, bnt sink readilv m spirit of wme hen 
boiled ID strung alcohol, the oilv principle disoolves, but the fatty membrane remains 
These gianules have different sizes and shapes in different animals , in the calf the 
ox the sheep, they are polygonal and IVom ^ to ^ of an inch m diameter , in the 
hog they are kidney shaped artd from to of an inch , in man they are polvgon,iJ, 
and from to g^of an inch , in insicts they are ususdly spherical and not moie 
than gjj of an inch 

1 he flit oils are contained in tliat part of the seed which gives birth to tbe cotv ledons , 
'they are not found m the plumnla and radicle Of all the families of plants the 
ciucifeiB are the richest in olciferous seeds, and next to these, are the drupaoee, 
amentaccae, and solanem. Tbe seeds of the graminesi and leguininosse contain nrely 
more than a trace of &it oil One root alone that of the C^pn-iu ewideitta, contains a 
fat oil The quantity of oil furnished bv seeds vanes not only with the speciie; but 
iQ the same se^ with colture and chmate Nuts contain alxmt half their weight of 

oil , the Beads of the Brumoa oferaced <nul rampestru, one thud, the vorKtv called 
colza m France, two fifths, hempsted. one fouich , and linseed irom one fourth to 
one fifth Unvtrdorbeii states that a last or tin quarters, of linseed, yields 40 ahms 
=> 120 gallons Lng\»h of ml , which is about 1 ewt of oil per quarter 

'llie &t oils, whin first expressed without much heat, taste merely unctuoas on the 
tongue, and exhale the odour of their respecuve plants Thty appear quite neutral 
by litmus paper 'I heir fluidity » very variona, some being wdid at ordiDary texn- 
pLratures and others remaining fluid at the ftwamg point of water Lmseed oil 
indeed does not congeal till cooled from 4® to 18® below 0° P The same kind of 
seed usoally affords oils of different degrees of fusibility , so that in the pri^reea of 
refrigtlution one portion oonontes before another Chevraul considers all the oils to 
be composed of two, and sometimes three different species, vm steanne, Burgarme, 
and oleine , the consistence of the oil or fat varymg as either of these preiomiDates 
These bodies are all compounds of gljfcirtiie with a &tty acid At all ordinary tem- 
peratures oleine is liquid, maigaiine is solid, and melts at 116° F btaanoe w still 
more solid, jnd melts at about ISO® F Ihe two latter may he prepared ftom pare 

T 2 
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flit, by meltiog it m a glsM flaak, and then shikiog It with MTenJ times its 
weight flf ether, when allowed to oool, the steanne crystallisea oat, leaeing the 
snarga me and (deine m solalioa The sofk mass of steanne may be strongly pressed 
n a eloth and further panfied by reeTy8ta'l»*it]0n from ether It forms a white 
friable mass, insoluble m water, and nearly so in cold alcohol , hnt boiling spirit 
takes np a small quantity It u freely soluble m boiling ether , but, as it oools^ 
nearly sU crystallises out 

Mafganne may be prepared from the ethereal mother'liqnor, from which the 
steanne has separated, by eTaporating it to dryness , the soft mixture of margarine 
and <^ae, » then premed between fbUs of blottmg‘paper , the residue again du^soUed 
in ether, fiom which the margarine may now be obtained tolerably pure It very 
much resembles steanne but, as abore mentioned, has a lower melting point 

It IS rather doubtful if oleine has ever been prepared in a perfectly pure state, the 
separaiion of the last particles of mnrgarini. being ver^ difficult It ma} be obta ned 
b} subjecting olive oil to a freprmg mi\ture, when the margarine will nearly all 
separate, and the supernatant fluid oil may he taken as olcire 

Oleine may also be procured by digest! ig the oils with i qaantitj of caustic soda, 
equal to one half of what is rcquiMte to siponifv the whole, the steanne and 
margarine are first transformid into siap, then a poiuon of the oleine undtigots the 
same change, but a guat part of it nmoins m a nearly pure state Ibis proctsa 
succeeds only with recently evpresstd or very fre^h oils 

The fit oils are cnmpkteh tn'olub'e in water heu agitated with it, the mixture 
becomiB turbid, but if it be aliowe 1 to settle the oil collects bv itsilf upon the surf tet 
Thi6 method of washing is often employed to purify oils Oils are little eoliil It in 
alcohol except at high tempi, latures Castor oil is the only one which dissolies in cold 
alcohol Ether houever in an excilknt soliint of oils and is therefore emploi cd to 
extnet them from other bodies in nnahsis altir iibuh it is withdiawn by dis illatio i 
Fit oils may be ivposcd to a loi *id(.rahli high timpc atnn. without undci,; iig 
much alteration, but whin tbci arc r used to niaily their boiling point, they hi gin to 
be decomposed 1 he lapoui s that then nse arc not the oil it«clf but certain products 
g ni rated in it by the heat Ihcst changes bistn some here under 600° of f ai 
an * require for their continuance ten)]ieratuiLa always ii creasing 

The products in this cate aie the same as «a obtain when we distill scparsUly tbo 
diffi.rent constituents (tuarine maniaiine, &c) that is to say, a little wuti an I 
carbonic acid, some gaseous and liquid hydroeaibons some solid fatt atils (particu 
larlv margaric acid and some sebacic attd, prot idcd by the dec iinposttion of tbe oleineX 
small quantities of the odorifeious acids acetic, butt rie d.c) and some aertfenu 
The send and irritant odour which this last substinck. giits out, cspeciallv chaiao 
tenses tbe decomposition of fatty bodiis by he it It is piodiirid fiom the gliceimi 
oolv l£, m^ad ot raising the heat gradualU we submit the fats or oils niuctly to 
a red heat is by passing them through a redhot tube, they are decomposed com 
pietely and are almost entirely transformed luto gaseous carbun tied bsdtugeas the 
mixture of which strses for illuminating purposes and a lelds a far bettir light than 
ordinal y coal gas In places where the seed and hsh oils can be procured it a low 
price, these snbsiances might be employed with gi at adsanlage for this purpose 
Action of alAatta on the or s — When the fats or oils are lioiled with potash oi soda, 
th»y aie decomposed into glycerine and the fatly ac da, w itfa assirnil ition of water by 
both the glyceriuL and the fatty aciis Thus oleine yields g yccnne and oleic acid 
margaime, ghccrine and margaric acid, and steanne, glyccnnc ahd stearic acid 
The glycerine dissolves in the water and the fatty acids unite with the alkalies, 
forming soaps (which see) The actu n of ammonia on the oils is mnch less enir* 
getic. It, however, readily mixes with them, forming a milky emulsion, called yolatiie 
liniment, used as a nibcfaciint in medicim lipon mixing watei with this or bv 
neucniliBing the ammonia by an acid, or esen by mere exposure to the air, the 
ammonia is re iiosed and the oil again collects Ky the prolonged actum of ammonia, 
however, on the oils, true ammoniac il soaps are formed and at the same time a pecu- 
liar body is formed called by its discoverer (13 lulUy) nt/rgnramn/ It corTe«>ponds 
exactly with the oidtnary amida^ its composition i> (C^'U^NO ) - NH*(C*'ll**O0, 
or margarate of ammonia minus 2 eqmialenU of water 

NH*0,C»H«0»~ 2HO -NH’ (C"H» 0») 

I t V I 

Margiiriite of sniiDinin Msrg iramid a 

It is obtained by boiling the ammontacal soap with water, when the margaramid 
swims on the top, and when allowed to cool solidifies. It is purified by solution 
in boding alcohol which deposits it again on cooling in the crystalline state It is a 
white, perfectly neutral solid, unalterable in the air, insoluble m water, very solu- 
Mi> in alcohol anti ether, especially by tbe aid of heat It ftises at abont 140^ 
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Fahr , and bnnu vith a atoky flame It » decomposed -wbea boiled iviUi potasb or 
coda, fonning true Boap>, ‘With the liberation of ammonia, and also b; ocida of a 
certain degree of concentTatioix 

The alkaline earths and si me metallic ovdea unite tvith the fhtty actd^ form* 
mg inBolnble aoain, irbieh m the cue of lead u called a plaister 
Attcr gljeerine and the fhttp acids bare once been separated, they do not readily 
again unite , bat Berthelot baa succeeded m efft^ting this, bj enclosing them tbr a 
considerable time in a sealed tube, and suhjecling them to a mure or less eleiated 
temperature, when the tme oda are again produced 
Action of acid* upon the oda — Bulphunc acid (concentrated), when added to the oils, 
unites with them energeticall}, the mixtnre becomes beat^,aud, noless cooled, chars 
vith the liberation of sulpburoiis acid When the mixture u cooled the fata and oils 
undergo a similar change to that whudi the alkalioB effi.ct There is formed some 
sulplio glycei lo acid, u well as combinations of margaric and oleic acids with sul- 
pliuiie and , these latter arc again decomposed when mixed wrh irater, liberating the 
&ttt acids 

Nitnc aetd (conceutiatcd) attacks the ihttj bodies verj npidly, sometimes cansing 
Ignition Dilute nitric acid acts less powerfolly forming the same compounds nbich 
ue obtain by acting on the se-ieral consutuen^s of the oils separately 
^TimoRitrie acid, or mtnm act /, coni orts the oleine of the non dicing oils into a solid 
fat eiatdm « 

CK&> me and dromme, act on the fatt) oils prodncing hydrochloric and hjdro* 
biomic acids and some substitotion compounds co'itimiDg chloiinc or bromine 
Mr hen moist chlonno gas is passed int > the oi]« the temperature rises, but it does 
not cause explosion Bromine on the co'itrai} acts with iiolence The chlorine and 
bromine products thus obtained, are giuerall} of a yellow colour, without taste or 
smell 'I hty are heavier than water, and possess a greater couwstence than the pure 
oils Expoud tothe au -when slightl> he-itcd, they become coasidciahly harder 
lodaie also attacks the oils forming substitution compoands 
The fattj oils are divided into two clasaes, drying and non-drying oils, wh ch are 
eharacteriBed by their different deportments when exposed to the atmosphere In close 
xesBcls uls may be preaerved unaltered for a very long tune but wi h contact ot the 
atmosphere they undergo progresMic clumges Ceitain oils thicken and eyenttally 
Ary into a tiansparent, yellowish, flexible substance, wbieb forms a skin upon the 
surface of the oil and retards its fuitfaer alteration buch oils are said to be (Ayinp 
or sicratiie and are on this accoont used in the pnpaiatioa of varnishes and painters’ 
colours Other oils do not dry up though they become thick less combustible ird 
'issume an offensive smell These are the non dtyiag oils Id this state they arc called 
rancid, and exhibit an acid r action, and imtatetlie faoces when iwallow^ in con e 
qnenet of the piesence of a peculiar acid which may be removed in a great measure 
bv boiling the oil along with w'lter and a little comnioa magnesia for a quaiter of an 
hour, or till it has lost the piipertv of leddcnmg litmus While oils undergo the 
aboy e ehanges, they nbsorb a q isotity of oxygen equal to several times tl eir y olutne 
hniissuri/ found that a layer ot nut oil, ono quarter of an inch thick, enclosed along 
y> itb oxygen gss over the surface of quicksilver in the sbsde absorbed only three turn i 
1 8 bulk of that gas in the course of eight months , bat when exposed to the sun in 
August it Bhsorhed 60 volumes additional in the ooni sc of ten day s Thia absorp ion 
of oxvgen diminished progressttilv.and stopped alto^^Ltl eratthe end of three months, 
-H ben It had amounted to i times the bulk of the oil No water was generated but 
.1 9 yolumes of caibonie acid were disengaged while the oil was transfoimed in an 
anomalous manner into a gelatinous mass, which did not stam paper To a like ah- 
sorpt on we mar ascribe the aLevation of temperature which h^peub whpe wotd or hemp, 
hesmeared with olive or rapeseed oil, u left in a heap , cucumstauLca undei which it has 
frequently tiken fire, and caused the destrnction of both cloth mills and dockyards 
In illustrotioa of these accideule if paper, linen, tow, wool, cotton mats, straw, wood 
ahaymgs, moss, or soot, be imbued slightly with linseed or hempseed oil, e«peciaUy 
wh n wrapped oi pled in a heap, and i^ced m contact with Uie sun and air, they 
yeiy sma spontaneously become Lot emit smoke, and finally burst into dunes If 
linseed oil and ground manganese be tntniated together, the soft lump so fiirmedwih 
speed ]y become firm, and cr« long take fiie 
AUbo^h most of tbe fixed oils and ftits aie mixtares of tsro or more of the sub 
Blanees dltine, maryarme, and sfeanne, vet there appears to be different modifications of 
tiles'^ snbBtances in drying and non drying oils, for instance it is only tbe olemc of the 
non-drying oils that solidifles when tnated with nitrous acid or nitrate of menenry , 
and agun tbe diff^ireace is shown in the fiict of some oils drying completely, wbma 
others only thicken and become rancid 

Ibc Allowing IS a list of the non drying oils and their specific gravity — 
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FUiitS. 

OIU 

Spsdlle 

OravUr 

1 

Olca Europea - 



Olive oil - - 



09176 

s 

Amygdalos eommonis 



Almond oil - 



0 918U 

a 

Sesanium onentale - 



Oilofsesamum - 




4 

Guilandina mcdiringa 



Oil of behen or ben 




a 

Fagos aylvatica 



Beech oil - • 



0 9825 

d 

SiuapiB ttutra et arvensis 



Oil of mustard 



4V9160 

r 

Brassica napns et campestns 


Eapeseed oil - 



0*9136 

ft 

Prunus dofnestica 



Plum-keniel oil - 



09127 

g 

Tbeohroma cacao 



Butter of cacao 



0 8920 

10 

Cocus nncifera - 

- 


Co^ nnt oil 




11 

Cocos bntyracea vcl avoira elais 


Palm oil 



0 9680 

12 

Lauras nobilis - 

- 


lAorcl oil - 




18 

Arachu hypogtea 

- 


Oround-nut oil 




14 

Valeria Indica - 

. 


Pmey tallow - 



0*9260 

15 

Brassica campestns oleiftra 


Colsa oil 



0 9136 

16 

' Brassica prsecox 



Suronier rapeseed oil 



0 9139 

17 

Rhapantts satii us oleifera 



Oil of radish seed - 



09187 

18 

Pi anus cerasns -* 

• 


Cberr 7 *sloDe oil - 



0*9239 

19 

Pj rua malus 



Apple seed oil 

- 



SO 

Euonymos Europicus 



Spindle tree oil 

- 


0*9380 

SI 

Cornua sangmnea 



ComilheiTy-tree oil 

- 

- 


S2 

Cipcrus escnlenta 



Oil of the roots of Cyprus 


0 9180 

23 

^’Osciamus niger 



Henbane* seed oil - 

. 

« 1 

0 9130 

24 

.ffisculus hippocastanum 



Hone chestnut oiU 

- 


0 9270 


The noa-dr) ing oiU are used as food, for illuminating puipobea, and fbr the great* 
lag of macbineiy, &c. 

The fuUoiriiig is a list of the drj ing oils — 


Mo 

FUnti 

Oils 

SpKlflc 1 
GrB«ttj 1 

1 

Linum nsitacissimam et perenne - 

Lmseed oil *■ 




1 

0 9347 

2 

3 

Corjlus avtllana 

Jttglans regia - 

: J 

Knt oil 



- 

0 9260 

4 

Papnver somDiferiun - 


Poppy oil 



- 

0 9243 

5 

Cannibis sauva - 

- « 

Hemp oil 



• 

0 9276 

6 

Cucnrbita pepo* et melapepo 

Cucumber oil 



. 

0 9231 

7 

Helianlhus ananua et perennis - 

Oil of sunflower 



- 

0 9262 

8 

llicians ccmmuDis 

- . 

Castor oil 



- 

0S61I 

9 1 

Bicotiana sabacam et rnstica 

Tobacco-seed oil 




0 9237 

10 

\ itis vinifera - 

• m 

Grape seed oil 




0 9202 

11 

Hesperia matronalis - 

m m 

Oil of Julienne 



- 1 

0 9281 

18 

Myagrum saliva 


Oil of camelina 




0 9252 

n 

Reseda luteola - 

m « 

Oil of weld-seed 



- 

0 9358 

14 

Lepidiom sativum 

m m 

Oil of garden cresses 



0 9240 

15 

Atropa belladonna - 

•• * 

Oil of deadly nightshade 

- 

0 9250 

16 

Gossypinm Barbadense 

a» 

Cotton-seed oil 



. j 


17 

Pinna abies 

• 

Pinetop oil - 

■ 

■ 


0*9285 


The drying oils are used priDcipallr for varDishes and for painters' colours As 
the quidur they dr^ the more valuable they ace far these purposes, it » dencable 
still to increase their natural siccative properties as much as possible, and this ts 
generally effected by boiling the oils vith Iidiarge (oxide of lead), by which a certain 
]>ortion of the litharge is dissolved by the oil, but in what way this process tends to 
increase the siccative proptoties of the oil is not onderstood , vanoos opmioos have 
been given upon the sutgect, oxide of numgaoese, oxide of zinc, and magfiesix have 
also bwn ns^ for thu mrpose ChevreuI states that it is not necessary to boil the 
mla, that a much lower heat acts quite as well Liebig imagines that the boiling with 
litharge effects the separation of the macilag^nous uid other f^ign matters, which tend 
to protect the oils from the action of the oxygen of the atmosphere, and baa proposed 
a process ibr their separation without the aid of heat It consists in shaking the oil, 
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preiioosty triturated with litharge, with a solution of the banc acetate of lead for 
eome time, and afterwards allowing the ahok to remauk atilL when the ml aeparates* 
end will then dry in twenty^fonr hours Ibe solution of ^tate oi lead which re> 
mains, may be again used by concerting it mto the subacetate A portion of 
oxide of lead is dissolced by (he oil, and when its presence would be prejodicial, it 
mat be removed h} shakiQS the oil with dilute snlphurie acid Li boilmg the oils 
acetate of lead and litharge, some painters add about an eighth part of reaui, 
which in that proportion greatly improves the appearance of the paints when dry 
Before descnbuig these oils separauly, it is necessary to show the means used for 
ohtammg them from the seeds, &e 

Fat Oil Mamifactcbe 

Olitfe oil IS the practice of almost all the pi opnetorg in the neighbourhood of A ix, 

in Provence, to preserve the olives foi 15 da>s m barns or cellars, till tbej have under 
gone A species of fermentation, m order to facilitate the cxtraetioo of their tui If this 
practice were really prgudicial to (he product as some theorists have said, would not 
tlie high reputation and price af the oil of Aix have long ago suffered, and have in- 
duced lliem to change their sj^em of working ? In fret all depends upon the degree 
of Ki mentation excitid 1 he> must not be allowed to mould m damp places, to lie 

in heaps, to soften so as to stiek to each other, and dischatge a reddish liquor, or to 
hecomi. so hot as to raise a thermometer plunged into tlu, mass np to 95^ F In such 
a cast the} would afford an acrid nauseous oil, fit onlj for tke woollen or soap maon- 
f 11 . tones A slight fermentative wction, howeiir is useful towards siparating the 
oil trom mncilagi. (he oliies are then crushed under the stones of an edge miU and 
next put into a screw press, being enclosed in bulrush mat bags (pabaa), laid over 
each other to the number of eighteen The oil is run off from the channels of the 
ground «iJl mto casks oi* luto stone cisterns called pizea, two thirds filled with water 
The prLSsun, applied to the cabas daould be slowly gradnolid 
What comes over fiist, without htat, is the virgin oil The caias hemg now 
removed from the pi ess their contents nre shorelltd out, mixed with some boiling 
water again put m the bags and pressed anew 7 be hot water helps to carr} off the 
oil, which IS leceised m other ca^ orptzes The oil ere long accumulates at the 
surfaci., and is skimmed oft w ith. large flat ladks a process which is called Utw 
Ihutle VI hen used fresh, this is a vtr> good a'licle, and quite fit for table use, but 
is apt to get rancid when ki pt 1 he su^acent waitr retains a good deal of ml bv 
the Intel leniion of the muiilagp , but b> long repose in a large gtneral cistern, called 
I enfer, it parts with it and tlie water is then drawn off from the hotconi hy a plug- 
hole the oil which remains after th s is of an infrrior quality, and can be used only 
for factory purposes 

7 he mnre being crushed in a mill, boiled with water, and expressed, yields a still 
coarser article 

All the oil must be fined hy keeping m clean tuns in an apartment, heated to 60° 
Fahr at least, for twenty dajs, after which it is run oft mto strong casks, which 
are cooled in a cellar, and then sent into the market 

In Spain the olives aie pressed by conical iron rollers elevated above the stage or 
floor, round which tbev move on two little margins to prevent the kernel mas 
miured, the oil from which is said to have an unpleasant flavour Spanish olive oi^ 
however, is mfirior to other kinds from the circumstance of the time which elapses 
bitw een the gvtbering and the grinding of the olives Thu is unavoidahlc on account 
of the small number of mills, which are not m propoition to the quantity of fruit to 
he pressed The olives are therefore allowed to lay in heaps to wait (heir turn, imd 
coDsequentU often uudergo decomposition 
The macumeiy employed hy the Keapolitao peasants in the preparation of the 
Gallipoli oil IS of the rudest kind The olti es are allowed to drop from the trees 
when ripe, when they are picked up chiefly b> women and children, and carried to 
the null The oil, when expressed, is scot in sheep or goat skma, coined on mules, 
to Gallipoli, where it is allowed to clanfr lu cisterns cut in the rock on which the 
town 18 built Fiom these it is conveyed m skus, to hasmi hear the sea shore, and 
from these basins the casks are filled 

According to Sieuve, 100 Ihs of olives yield about 33 lbs iff oil , SI of which 
come from Ae pencarp, 4 from the seed, and 7 from the woody matter iff the nut. 
That oVainid from the pencarp » (be finest 
Otl ^almands, is manufactured by agitating the kernels in bags, so as to separate 
their brown skins, grinding them m a milL, then enolosuig them in bags, and squeenug 
them strongly between a series of cast iron plates, m a hydraulic press, witlmat heat 
at first, and then between heated plates The first oil u ftie purest, and least apt to 
become rancid. It sboald be refined by filtenug throu/rh porous paper. 'Ne^t *o olive 
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tUf species is the meet easy to aapoaiff Bitter almonds being eheaper than the 
sweet, are need in prefesmce flw obtaining this oil, and they affhrd an aitiele equally 
W and , wholesome, and inodorous. But a strongly scented oil may be procored accord- 
ing to M t^Bchf, by maoeratang the ahnonds m hot water, so as to blanob tliem, 
then dry ing thm in a stove, and ^rwards subjecting them to pressiire The v olatilc 
oQ of almonda la obtained by distilling the marc or bitter almond cake along with 
water 

Ltrueai, Sapaeed, Pappyteedy and other olciferons seeds were formerly treated for 
the extraction of their oil, by ponndnig ui bard wooden mortare with pestles sht>d 
with iron, set in motion by cams driven by a shaft turned with horse or water power, 
then the trrtnrated seed was pat into woollen hags which were wrapped up in hair- 
cloths, and eqaeesed between upright wedges in press-boxes by the impulsion of 
vertical rams driven sUo by a cam mechanism In the best mills upon the old 
construetioQ, the cakes obtained by this first wedge pressure, were thrown npon the 
bed of an edge-mill, ground anew, and gulgected to a second pressure, aided by heat 
now, as in the first case These mortars and press boxes constitute what aie called 
Dutch mills. They are still in -teiy general use both in this countrvand on (be 
coatioeat, aad sre by zasay persons supposed to be preferafete to the iijdiaalic 
presses. 

'fhe roller-mill for merely bruising the linseed, &c, previous to grinding it nnder 
edge stones and to beating and crushing it in a Dutch or a lii dmiilic oil-mill, is repre- 
sented in 1337 and 111 J8 The iron 

shaft a, has a winch at each end, with r / 

a heavy fly -wheel npon the one of them, A // 

when the machine is to be worked by 13J7 A // 

hand Upon the opposite end is a pul- ^ 

ley, with an endless cord w hich passes A" 

round a pulley on the end of the fluted 
roller by and thereby drives it This fluted ff 

roller lies across the hopper c, and by -»{(([ □ f'Wl El Plilti 

Its agitation canses the see& to deseend jJjj^ ! 

equity through the hopper, between the 
crashing rollers, </,e Upon the shaft a, 

there » also a pinion which woiks into * j Qo — jV.'* * 

two toothed whei Is on the shafts of the t ' Ml 

crushing cylinders d and «, thus comniu- * 

nicating to these cylinders motion m 
opposite directions, f g, are two scraper- 
blades, which by means of the two weights 
A,h, hanging upon levers, are pressed / 
against the sarihees of the cyhnders, aud 
remove any seed-cake ft om them The 
bmised se^s fall through the slit t of 
the case, and are received into a chest 
which standi npon the board Jr 

Machines of this kind are now usually f 
driven by steam power Hydraulic ” ._,a 

presses have been of late years intro , * 

dneed into many seed-oil nulls in this DU ^ LT-nj'LaT 

country , but it is still a matter of dispute nP! ^ i 'Iffilf i' llTI 

whether they or the old Dutch oil-mill, h;, s||l l | '[ |i| 

with bags of seed compressed between [lir/i i l''i 'J 

wedges, driven by cam-stampB, be the LI ! ' i Mil ' ' jfl 

preferable, that is, afford the largest , I Will I 1 1 'H 

product of oil with the same expenditure jj i", 1 1 * i iiMJi H ii it n llM 

of capital and power For figures of hy- ' nr itrn ^ 'iT) 

draulic presseSjSee Pmsss and Stkartne L ■ ..L U . m/ iJ i ii l l b L.. f . li .. 

This bnuaing of the seed u merely a 
preparation for its proper grinding, under 

a pair of heavy edge-stones, of granite, fixun 5 to 7 feet in diamcterj because nnbruised 
Mri » apt to slide away before the vertical rolling wheel, and tfans escape tritaration. 
The ed,se-mill, for grinding seeds, is represented in^ 1339 p is the watex wheel, 
which may dnve several pairs of honsootaj herd wheels wori>og ap,p,aad tam- 
ing the shafts SySj tyty two horizontal spur wheels fixed to the upper part of the ver- 
tical shafts, and driving the large wheels «, u To the shafts of these latter wheels 
are fixed the ronners », v, which traverse upon the bed stone w, w , », x, are the 
curbs surroundmg the bed stone to prevent the seeds from falling off| o, is the 
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icraper MjU a representfl a tmw, and tnili b, a section of the bed itone and 
curb Some hoop the atones vith an iron nm, bat othen prefer the rough 


1339 



Bur&ce of granitei and dress it fiom time to time vitb bamtners, as it becomes 
irregular These stones make from 30 to 36 roolutions upon their horizontal 


1341 S 1840 S 



bed masonry or iron in a minute The centre of the bed« vhere it is per^ 
forated for the passage of strong rerucal shaft vhich toms (he atdneB, u 
enclosed by a circolar box of cast-iron, firmly bolted to the bed-stone, and for- 
nifabed with a eorer This box serves to prevent any seeds or powder getting into 
the step or aock^'t, and obstmeting the movement I'lie cirenmibrenoe of ^e mill- 
lied is fbrmed of an upright rtm of oak-plank, bound vrith iron. There is a rectan- 
gular notch left in the edge of the b^ and corresponding part of the nm, vrhiob 
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l» wkuSLj doted inth a dide-piate^ and u opened only at the end of the opera- 
twB, to M the pasty Beed>eake he tamed oat by the ohUiine erm of the bottom 
Miiq>«r The two imrallel stones, which are set near each other, and trarcl round 
their eirenisr path npoo the bed^ gnnd the seeds not merely by their weight, of three 
tons each, hot also by a robbing motion, or attrition , becaose their periphery being 
not etmical, bat eylumneol. by its rdlmg upon a plane surface, most at every lostant 
turn roond with fhetion upon their resting points. Strong cast-iron boxes are 
bdted npoa the centre of the atones, which by means of screw clamps seme firmly the 
horiaontal iron shafts that traverse and drive them, by paadng into a slit>groove the 
vertical tuniiag shaft. Thu groove is lined with strong ^tes of steel, which wear 
rapidly by the fticticm, and n^ to be frequent^ renewed. 

The following are drawings of the wed^ or Dutch seed-crashing machines. 

1340, front devation of the wedge seed-crushing machine, or wedge-prem 
Pig 1341, section in the Une z X ot^g 1342 
Fig 1842, horisontal section in the line yv, of^^ 1341. 

A, A, npnght guides, or framework of wood. 

B, B, Bide guide-rail^ 

driving stamper of wood, which presses oat the oil , c, spring stamper, or re- 
lieving wedge, to permit the hag to be taken out when sufficiently pressed e is the 
lifting sfasft, having rollers, A, b,b, h^Jig 1341, whioh lift the stampers by the cams, 
a a, fig 1341 r is the shaft from the power-engine, on which the lifters are fixed 
o 18 the cast-iron preu-hox, in which the bags of seed are placed for pressure 
laterally by the force of the wedge 

o^figt 1389 and 1848 , the spnng, or relieving wedge 
€, lighter nut , d, lifting-rope to ditto 
ftfiftft fioOTing overhead 

1840, and 1343 , the hack iron, or end- plate minutelv perforated- 
1842 



A, the boTse-hair ban (called hairs), contaming the flannel bag, charged with seed , 
I, the dam-block , at, foe spring wedge 

Ftg 1342, a, npng^tgufdea , c, and J>, sprutgand dnvug stampers , e, lifting roller , 
v, lifting shaft, a,o, cams of stampers. 

pig 1343, a view of one set of the wedge boxes, or presses , supposing the front of 
them to be removed, o, dnving-wcdge , p, back iron , h, hairs , i, dam-bldck , k, speenng 
or oblique blodt, between the two stampers t 
I, ditto , a, ditto , at, apnng wedge 

The first pressure requires only a dozen 
blows of ^ stamper, after which the 
pouches are left alone for a few mmutes 
till the oil has had tune to flow oot, m 
which interval the workmen prepare fresh 
haga The former are then unlocked, by 
making the stamper foil npon the loosen- 
ing wedge or key, m 
The weight of the stampers is vsnally 
from 500 to SOO pounds} and the height 
tram which they fUl upon the wedges is 
from 18 to 21 indies. 

Such a mill as that now described can 
produce a pressure of from SO to 75 tons upon each cake of foe following dimensions t 
--8 inches m the broader base, 7 inches in the narrower, 18 inches m the height } 
altogether nearly 140 square mebea m sarfiaoe, and about | of an uch fomk. 


1S48 




OILS. 


283 


leeds wbioh liave been tnint between the rolls, or in the mortars of the Butch 
mille, are to be spread as et^lljras possible, bj a shovel, upon oirenlar path of ^ 
edge^ones, and in about half an hoar the diarge wiU be sufflcientlp grMind into a 

S late. This should be put directly into the press, wben fine cold drawn oil la wanted. 

at m general the paste la heated before being subjected to the pressure The pressed 
cake IB again thrown under the edge-stones, and, after being ground the second tune, 
ahonld be exposed to a heat of S 12° Fabr , in a proper pan, called a steam-kettle, befiin 
being Bolgected to the second and final pressure in the woollen bags and hair-clotfas 
Fuj 1S44 IS a Tcrtical section of the steam-kettle of Hallette, and fg 1846 is a new 
of the seed-stirrcr. a, is the wall of masonry, upon which, and the non pillar, b, the 
pan IS supported It is enclosed in a jacket, fbr admitting steam into the inter- 
mediate space d,d,d, at its sides and bottom , c, is the middle of the pan m which 
the shaft of the stirrer is planted npright, resting by Its lower end m the step e, 
ff 18 an opening, by which the contents of the pan may be emptied , g is an orifice 
into whicm the mouth of the hair or worsted bag is inserted, in order to receive 
the heated seed, when it is turned out by the rotation of the stirrer and the withdrawal 
of the plug/from tho discharge aperture , A, is the steam mductuni pipe , and i, the 
eduction pipe which serves also to ran off the condensed water 

MThen, in the course of a few mmotes, the bruised seeds are sufficiently heated 
m the pans, the double door / u withdrawn, and they are received in the bags, 
below the aperture g These bags are made ol strong trilled woollen cloth, woven 
on purpose They are then wrapped in a hair cloth, lined with leather 

The hydraulic oil-press is generally double , that is, it has two vertical rams placed 
parallel to each other, so that while one side » under pressure, the other side is 
being discharged, The bags of heated seed-paste or meal are put into catt iron 

cases, which are pil^ over each other 
1844 to the number of 6 mr 8, upon the 

press Bill, and subjected to a force of 
800 or 400 tons, by pumps worked 
With a steam engine The first pump 
has usuffily 2 or 2| inches diameter 
for a ram of 10 inches, and the second 
pump 1 inch Each side of the press, 
m a well-going establishment, ^ould 
woik 38 pounds of seed-flour every 
5 minutes. Such a press will do 70 
quarters of linseed in the days' work 
of one week, with the labour of one 
man at 20s and three boys at 3s each , 
and will require a 12-hor8e power to 
work It well, along with the roILs and 
the edge-stones 

The apparatus for heatmg the seeds 
by nak^ fire, as used m Messrs 
l^udsley and Field’s excellent seed 
crushing mills, on the wedge or Dutch 
plan, IS represented m the JVps 1846, 
1847, 1348, and 1849 
Fig 1846 IS an elevation, or side- 
view of ibe fire-place of a naked 
heater , Jig 1347 iB a plan, m the line 
I u of 1346 Fig 1846 is an elevation and section parcel to the line v v of^y 1347. 
Tig 1849 IS a plan of the furnace, taken above the ^te of the fire-place. 

A., fire place shut at top by the cast-inm plate n , called the fire-]^ate. 
c, iron nog-pan, resting on the plate n, for bolding the seeds, which u kept m its 
place by the pins or bolts a. 

D, funnels, bntcheHf into which by polling the nDg-case c, by the handles b A, the 
seeds are made to fall, ftom which they pass into bags suspended to the hooks e 
E, Jig 1848, the stirrer which prevents the seeds from being burned by oontinned 
contact with the hot plate. It is attached by a turning-joint to the collar v, which 
turm with the shaft a, and slides up and down npon it. h, a bevel wheel, in gear 
witn the bevel wheel i, and giving motion to the shaft a 
K, a lever for lifting up the agitator or stirrer k. «, a catch for holding up the lever 
K, when It has been raised to a proper height 

A patent was taken out m ]^y, 1849, by Messrs Bessemer and Heywood for a 
machine to be used for expressing oils firim seeds- Fig 1850 is a drawing ol it. 
The bedplate of Irammg, u, which should be cast in one piece forma at a', a cistern 
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Ibr (he neeption cf (be oilj matten vbjcli fall therein a> they are eixpressed. At the 
Qppodte end of the bedplate there are foneed prelections, a*, m vhi^ brasses, h, are 
fiche^ and with (he ca^ e, form bearmgs for the crank shaft, d, to turn lo There 
are also two other projeettons, a*, a\ cast on to the bc^late, and are ptOYided with 




caps, e, ID a similar maimer (o the caps of plommer blocks These caps are for the 
purpose of retamuig firmly m its place (he pressiDg cylinder, f, which should be innde 
of tough gun metal, and of such thickness as to he capable o ( -wubstuuding a coom- 
derable amount of internal pressure Wiftiin the cylinder,^ is fitted a ItHtng, uhich 
ronsists of a gnn>inetBl tube, n, having a spiral groove;, r, cut on die outside of it, and 
IM-esentmg the appearance of an ordinary squarc'threaded screw. At very short in- 
tervals all along me spiral groove there arc conical bedes, a, drilled through the tube, 
ft, and eonuBUBieattag with the intenor of it Al m' the meide of the tube u enlarged, 
and 18 provided with a steel collar, t The opposite end of the tube at s' is reduced 
in diameter, and is provided externally with a steel collar, s. A plain cylindrical 
bag V, with open ends, formed of fustian, haircloth, or aunilarly pervious material. 
It made of sn^ a dlametet as will fit closely to the inside of tho tube « , and within 
this bag Is placed a cylinder, w, rf wire gauze or finely perforated metal The steel 
collar t n forced into the end of the wire gauze^ by which it beeves driven into the 
recess formed at and u securely held there by the pressure of the collar t 1 he 
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bag r and wire gaiue w are then tigbtl; atretchcd over the end n* of die tube, and 
the eoliar « driven tightly on, by which means the bag and wire gETiae are eecnrely 
held in their placea. The lining tube a is then put into the presung cylinder aa fhr as 
the shoulder g A tubular piece k u next put m and brought into contact with the 
collar tt, and then the gland i is screaed home, whereby the haing m is firmly retained 
within the presiing cylinder The end nf the pressing cj Imdir is contracted at 
and forma a shoul^r for the abutment of the collar j, the dianveter 4 ^ the aperture tn 
which regulates the pressure to which tl e matters under operation are sntjected 



'W ithin the tube a there i<> fitted a solid plnngt r A, which receives motion foom the 
Cl link tl by means of the connecting rod f, the par<dlel moflon be ng obtained by the 
wheels m, on the cioss hi id o trixersing on the Side of the bedplate at a* « is a 
hopper, bolted to a flanxe/' on the pressing cjUndei, and communicating therewith 
There is also an openinir in the tube n at corresponding with the opening into the 
hopper, so that any materials p'aced in the hopper may foS into the tnbe a, when the 
plunger A is withdrawn fiom beneath the opening 4t that part of the pressing 
cvlii dtr winch IS occupied by the ‘Mirmg *' there are driUed numeroos small holes, 
which communicate at various pomtb w ith the <ipiral groove in the tube n On the 
out^'ideof the pres<>iiigc}lmderUieic aie foimedtwo coUais,/^ f which abut against 
the projecting pieces a* and caps e, and cause the pressing cylinder to he retained 
fit nil V in its place When ste im power is to be employed to g le motion to the oil 
press, it ii pi efi table to ha\c the crank which is actua ed by the steam piatun formed 
c n. the end d}, on. the ciauk shaft of the oil press, and placed at such an angle to the 
Clank ti, that when the crank d is pushing the plunger k to the end of its stroke, the 
itiam piston w 11 be at the half Btruke, Tr^creby the motive power applied will be the 
greatest at the time that the piev> ofiirs the meat resistance, and the steam piston also, 
when passing ns dead points will have to overcome the fi iction of the machinery only, 
as the plunger A will Iw m the ni ddle of its hack stroke When any other moti>e 
powci lb applied to turn the crank d, it will be necessary to put a fiy wheel on the 
shall eP, as also such cog-wheels as will be necis»ary to connect it with the first mover 
When this apparatus is to he emp'oy cd in expressing lioseed oil, the seed, alter having 
been giuund and tieatid lu the way now commonly practised, is pnt into the hopper, 
and motion being tiausmitted to theerank in the manoei before descr bed, the ptnngei 
A will commence a reciprocating movement in the tube n of the pressing cvhnder 
aLach time that it recedes m the daection of the crank it will move firom undet the 
opening ju the hopper, end allow a portion of Ute seid to fall into the tube, while the 
icvcrse motion of the plunger will dnic it towards the open end of the cylmdei, its 
passage being iiruch reiaidtd by the fotetion against the sides of the tube lining, but 
chiefly by the contraction of the escape apertute thnmgh the collar j, which will pro- 
duce a considerable amount of resistance, and consequeutly the plunger will have to 
exert nu amount of pressnie upon the seed in proportion as the eseaM aperture is 
made laiger or smaller The coilai j is made movable, and by wimdrawing the 
plunger entiiely trom the tube, it cau be cxchutiged at any time for another having a 
larger or smaller opening The lining may at any time be removed from the cylinder, 
and the wi rn jiarts removed w hen found requisite The action of the plunger is some- 
what like thir of the plunger of an Iivdraniic press pump, the seeds being pumped in 
at one end ot the pressing cvlimlcr, aud allowed to escape at tlie other, w hde the whole 
of the iMtenoi of the pressing cylmdei that contains seed ts lined with hau -cloth or 
oihtr snitdhle peivious matenal,'and that it may be protected foom mjary, is covered 
with wire gauze or fandv perforated metal Ihe bag is thus completely defonded 
ftom vsithin, while it is supported at every part by the tube n on the outside, and is 
thus Bubjicted to a very little wiar and to no risk of bursting Ihe expressed oil, 
passing through the wire ganze and hag, finds its way through the perforation B into 
the spiral channel r, and from thence it hods ready egress by foe perforations/* in the 
pressing cylinder, and as it foils is rteuved by the ciSteru a', from which it can be 
diawn by the p pt y 
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Two w more nreases may Iw Died fide by side, actuated cidier by one crank throw 
or by separate unnrs apon one shaft, placed with reference to each other in each 
manner as greatly to equalise the amount of resistance throoghout the xerolation of 
the crank shaft. Although the one here deaenbed » a cylindrical preesiDg pinnger, an 
aqgular section may be given to tht. prrauog Teasel and plnaw, and may of oouni. 
be n«ed to express oils ftom any aeeds containing them In the drawing no method 
M shown for beating the seed cake to be subjected to pressure therein, bat as it is 
known to be desiraUe to beat some matters ftom which oil is to be expressed the 
following method a described Whan heat is to be applied danng the process of 
pressing it is desurable to make the pressing cylinder of somewhat larger diameter, 
and of greater length, and to diTide the cistern a‘ into two scpaiate compartments 
over both of which the pressing cylinder is to txtend, a strong wrought irtm tube is 
to enter the open end oi the presatng cylinder, and to extend about half way to the 
hopper, where it terminates in a solid pointed end this tube » to occupy the centre 
of the pressing eylindir, and will consequently leave an annular space around it, which 
will be occupied by the seed, meal or other matters under operation Steam is let 
into this iron tube, and its temperature thcrebj m sed to any desired point The end 
of the tube wbieb extends beyond the pnssing cylinder is to be securely attached to 
a bracket prqjectjag from the bed j late so that it may be firmly held in its position 
notwi th st a nd in g the force exerted against the pointed end of it The effect of this 
arrangement will be that, as the seed meal &c fall into the pressing cvlmdcr and are i 
poshed forward by the pin ig r they w ill give out a portion of their oil in that state 
known as coif dram which will fall into the first comp irtment of the cistern a> The 
further progress of the meal along the rTi.«8ing cvlinilir will bring it m contact with 
the pointed end of the heating tube iicre it w ill have to divide itself, and pass along 
the annular space between the heating tube and the 1 ning and being thus spiead into 
a dim cylindrical layer around the tube, it will realilv absorb heat therefrom, when 
8 second portion of oil will be given oat and received by the second compirtmeot of 
the cistern and thus will the operation* of cold and hot pressing be carried on 
Bimultaneouslv 

Bessemer and Hev woods patent al*o tneniioos aoother michine foi tbe expression 
of oils trom the seed* &.c bt pressure in coniicction with « iter or water rendtted 
slightly alkaline A sect ooal drawing of it is 
represtioted 13>i aisa cast iron cistero 
having semicircular end* and open on the upper 
Bide At one end of u n fixed a cy hudneal vessel, 

B, with hemisj hencal ends 7 h 8 v esbul is of coo 
siderable strength and should he capable of u ith 
standing a pressure of 5000 poands to the square 
inch Jt IB held in an upright position by a fi tnge, 
c formed upon it and exteoding arouod one half 
of Its Cl oumfeience This flange rests upon a 
similar one formed arouod the upper «ide of the 
cistei n A, and » bolted thereto At the upper 
part of the vessel B is formed a sort of bji>in 
the edge of which supports an arch shaped \ iice 
of lion D At the eeucre of the bsstn there is ai 
opening into the vesbel and an hydraulic cup lea 
tW, r IS secured within the opening by means of 
the collar o In the bottom of the vessel b theie 
IS also an openmg into which is fitted a cup lea. 
ther, K, secured in its place by the ringy, which 
IS firmly bolted to the vessel b A strong wrought 
iron rod c, extends ftwm the (op of the arch D, 
down through the vessel b, having two enlarge* 
meats or bosses, x’, K? formed upon it, which are 
fitted to the cap leathers. The upper part ot rod 
K h<iB a Screw formed upon it at k\ which passes 
through the boss b' and enters the boas n, in which 
a screw thread u farined The boss K ib provided 
with hantiles p, by turniag which (he rod k may 
be raised or lowered when required x up a pipe, 
through which water may be ipjected into the 
vessel B by a force pump such as is generally 
emploved to work faydrauiic presKs s is a cook, 
whereby a portion of the cootenta of the resscl b 
may be run off, and the pressure lehcved when 
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neeeasaiy Th« t«o boasea, n* usd k*> being of equal area, uhatever preMore may 
be exerted witlus tbe Teasel b, it does not tend to raiae or lower fhe rod s, bat sneh 
prcaaure, acting on tbe cup leatbera, will keep the joint tight, and present tlie matfen 
under prcunie from leaking out After a certain quantity of oil or oleaguoua matters 
hare been expreaeed from TegetaUe or animal aubstancea, the remanung portiona 
nbich they contain are more difficalt to obtain, and we tberrfore treat the oil in com- 
bination with the substances in which it is contained in the following masner — The 
aforesaid substances, after coming from the oil prens or null, are mixed with as much 
warm water, or water slightly impregnated wi^ alValine matter, as will reduce them 
to a semi-fluid state Ibey are then to be operated upon in the apparatus last de- 
scribed For this purpose the bandies p p are tamed round, and the boss with- 
drawn ftom Its openiog, while Uie boss x*, which u much longer, will atall close tbe 
louei aperture Tbe semi fluid materials are then put into the batw b‘, and fall £rom 
thence into the Tessel b • when it u fully charged the rod k ib again lowered into tbe 
(osition shown in the figure The communicatiou witti the hydraulic press pump is 
then made by means of a cock att tched to tbe pump, from which the water flows 
through the pipe b into the vessel b, and thus with a few strokes of the pump the 
whole ai the conteuts of tbe vessel n will be subjected to the requisite pressure An 
interval of a few minutes is then allowed for the combination of ^e oil and water, and 
the cock B IS then opened, and a small portion of the fluid contents of the vessel allowed 
to escape into the cistern The pressure being thus relieved, the handles p p are to 
be again tamed so as to lift the r^ k sufficiently high to^ithdraw the boss k* from 
the lower opening , the contents of tbe lessel b will then flow out into the cistern a, 
and the boss x*. being again lowered so as to closn the lower aperture, the rebliing of 
the vessel maj take place lor another operation Ihe pressor i. thna brought upon the 
mixture of oleagmoiis matters and water will cause the oil tberLin contained to mix with 
the water, and ronn a milky-looking fluid, from which the oil may he afterwards sepa- 
rated fiom the water, either by repose in large vessels or by evaporating tbe water 
therefrom by heat ^hen the oil is to be used for soap making, and some other pnr- 
poies, this combination of oil and water may be used without such separation 'When 
seed oil is thus obtained the mucilagmons matters a«>bist m combining these fluids 
After the materuls have been drawn off from the i-istem a, and passed thiough a 
Gtramer, the bolid poccions are to undergo anotlvr pressing, to. order to displace the 
lemaining portion of their fluid contents In some cases it will he found advan- 
tageous to boil up the milky looking fluid resulting from the operation last described, 
m order to coagulate the Mbuminous poitions aud otherwise assist in the purification 
cf the oil 

Ihc quantities of oil produced by the various seeds vary greatly and also diffieient 
samples of the same kind of seed 

The following notes of Mr £ 'Woolsey, taken hr him at sundiy mills for pressing 
oi\b , and -remaika upon the vu\)teet Of aetd-crubhmg m general, will doubftras be 
valuable — 

** The chief point of difference depends npon the quahty of seed employed Heavy 
seed will yield most oil, aud seed ripcu^ under a hot sun, and w here the flax is 
not gathered too green, is the best Ibe weight of linseed vanes from 48 to 5S lbs 
,per imperial bushel , prohahly a very fkir average is 49 lbs, or SQk Lbs. per impeiial 
quarter I inspected one of Uie seed-ernsherb bwks, and the average of 15 trials of 
a quarter each of different seeds in the season averaged I4l galls of 7} lbs each , say , 
108 lbs of od per quarter This ci usher, who uses only the hydraulic press, and one 
pressing, informed me that 

Archangel seed will yield from - - - 15 to 16 gsda (of T^lhs. each) 

Heat Odessa- ..... 18 and even 19 do. 

Good crashing seed 15 ^ do 

Low seed, such as weighs 48 Ihs. per hudid - - Is} do 


■* The average of the seed he has worked, which he represents to be of an inferior 
quality, for the sake of its chcapuess, yields 14j^ gala per quarter I had some 
Amerioau seed which weighed 52}lbs per impenol bushel, ground and pressed under 
my own observation, and it gave me 111 I'bs oil , that is to say, 418 lbs of seed gave 
1 1 1 lbs oil ai 2b ^ per cent A friend of mine, who is a London enisher, told me 
the oil vaned according to the seed from 14 to I "gals , and when you consider tbe 
relau^ value of seeds, and remembei that ml ard evAefrom any kind of seed la of 
the same Do/ue, it will be apparent that the yield is very different | for example, 


SSth July, 1836, 
pncesirf seed 


E lod a linseed wcarth 
Petersbuig huseed 
Odessa - 


- 52t, per qurten 
48 to 53 da 

- 52 da 
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Tlie dtflierenee of mnst be tor in tfie qmntity of oil» irbich at 88a 6{t ^rcwt. 
(Ae then pnee) require* about 114 Iba. more oil expreesed to my for the dittbrence 
m the market nine of the teed. Another London cnislier informed me that East 
India Imseed prodnee 11 gallontt and he seemed to thmk. that that naa the extreme 
quantity that eonld he exprmM foom anjf seed The average of last ycar’a Riuaian 
aeed tronld be about 14 gals. ; Stciliaii seed 16 gals. 
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**liape-$eed — I have not turned my attention to the quantity of oil extracted from 
this seed , but a Frencli crusher (M. GeremboretX on vhom I think one may place 
considerable dependence, told me, that 

34 lbs. of beet Ctmhra\ rape seed yielded. - > 1 lb oil 

3} — common rape seed - - - - 1 lb oil 

4 } — — poppy wed - - - - I lb oil 

“ Rape seed vcighs from 82 to 56 lbs per imperial busbel * 


The fblloiring tables of the quantity of oils obtained from some seeds, fruits, See , 
may be found useful — 


100 Farts of eaidi. 

onpo coHt 

^ 100 Farts nf each, 

1 

oil p«T Cent 

Walnuts - - - 

40 to 70 

, Wild mustard seed - 


30 

Castor-oil seeds 

63 

Camelma seed 

. 

28 

Ilaael nuts - - - 

60 

1 Weld seed 

- 

29 to 86 

Garden cress seed - 

56 to 58 

1 Gourd seed - 

- 

25 

Sweet almonds 

40 to 54 

! Lemon seed - 

. 

25 

Bitter almonds 

88 to 46 

Ouocardium acanthet 

or 


Poppyseeds - - - 

56 to 63 

beai^a foot - 

. 

25 

Oily radish seed - 

60 

Hemp seed > 

- 

14 to 25 

Sesamum (.lugoline) 

60 

Lins^ 


11 to 22 1 

Tiime tree se^ 

48 

Black mustard seed 

. 

15 

Cabbage seed 

j SO to 39 

Beech mast - 

- 

15 to 17 

White mustard 

36 to 38 

, Sunflower seeds 

« j 

1 13 

Rape, oolevort, and Swe- 


StramoDiam, or thorn- 


dish turnip aeeda 

83 3 

l| apple, seeds 

- 

15 

Plum kernels 

88 S 

1 Grape-stones - 


14 to 22 

Colxa seed - 

36 to 40 

Horse-cbestnufs 


12 to 8 

Rape seed - - - 

8010 86 . 

, St. Julian plum 

- 

18 

Euphorbium (spurge seed) ^ 

80 



c 


To obtain the above proportions of oil, the fruits mnst be all of good qoalitVr 
depnved of their pods, coats, or inoo/ucra, and of all the parts destitute of oil, whiA 
iUm must be extracted in the best manner 
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The fbllovuig Table n gtT«a by M Domas, ai exhibiting the practical reiiilta of 
the Flench aeed oil m a n u i itctnrera — 


— 




Weight per Hectolitre 

rnduee fn 1 Itree 

Summer coin 




M to 69 klk^ 

21 to 25 

Winter colza 

- 


• m 

60 to 70 — 

26 to 28 

Rape seed 

- 



93 to 68 

23 to 26 

( amelina aeed 

- 



53 to 60 — 

20 to 24 

Foppy seed - 

- 



54 to 62 — 

22 to 25 

Madia aativa 




40 to 50 ^ 

12 to 15 

Beech mast - 

- 



42 to sO 

12 to 15 

Hemp seed - 

- 



42 to oQ — 

13 to 15 

Linseed 




By sample T" 

10 to 12 

8tni ped walnuts 

- 


- 

From 100 kilo|,s 

46 to SO 

S«cet almonda 



m ^ 

— 100 — 

44 to 48 

Olivrt - 

- 



— 100 — 

10 to 12 


Ptirificahm of oils Ae the oils are obtained ftom the milk the\ gcneralW con- 
tain annu. slbUTninoQS and raueilaginoiu matter and eome otBler unpantics nhtch re- 
quire to be removed, in order to render tht od perfectly clear and fit for bunung, 
&o Seveial processes have been proposed for this purpose, the one most geaeTally 
used IS that knonn as ThLuard’s process 

Although concentrated sulphuric acid acts so stronglv oo die oils, it is flound that 
vhen adikd only m amall quantities, t attacks pnncip^ly the impnntieB first 
Th nards process consists m adding gradnallv lor 2 per cent of ao^ihunc acid to 
the oil previously heated to 10U° and vrell mixing them by oonsitant agitation To 
effect this the piocess may be earned on m a baira fixed on an axis and kept le 
solving, or in a barrel vrhich is itself itiunOvable, but having fixed in its axis a 
movable fan After the Bction of the *keid is complete vhich u known b} the oil, 
after twenlv-four hours rest appeanng as a clear liquid, holding fiocculcnt matter in 
suspension, there » added to it a quaiititv of sater, heated to 140°, equal to about 
tso thiids of the oil, this mixtarc is ueli agitated until it aeqatres a milky ap^uar- 
ance It » then allowed to settle, when after afhw days, the clarified oil u ill rise to 
the surfhee, Mbile the fiocculcnt m*ittir will have fallen to the bottom of the acid 
liquid Ihe oil may then be drawn off, hnt requires to be filtered to make it per- 
fbetly clear The mtrauoa is always a d ffieult matter, and is condoeted in vanooa 
ways It IS sometiToes placed in tubs, m the bottom of whk.h there are conical holes 
filled with cotton, but the holes bi-come speedily choked with solid matters Ano'ber 
and more speedy process is by the means of a displacing funnel, the apertores in the 
diaphragm being stopped with cotton 

^veral patents have been taken out for the purification of oila borne passing hot 
UT through the oil while at the same time exposed to the ^tiun of light, iwers 
passing 8h4un tbroogh the oil 

Cogan 8 process is a eombmation of the latter with Theoard s He operates upon 
about 100 gallons of oil, and for this quantity be uses about 10 pounds of sulpbunu 
acid, which he dilutes previously witb an eqo^ bulk of water Thu acid mixture is 
added to the oil jd^ced in a suitable vt-ssd, in three parts, the oil being well stirred 
for about an hour between eaifii addition It » then stirred Ibr two or three houoni 
m order to insure a perfect mixture, and thus let every particle of the oil be acted on 
by the acid It then baa aasumed, a very dark colour After being allowed to stand 
for twelve hours it is transfbrred to a copper boiler, in the bottom of which are 
holes, through which steam is admitted, and passing in a finely diiided state through 
the Oil raises it to the temperature of SIS^ This steam process is earned on for six 
or seven hours the oil istben tnmsteiTed to a cooler, having the shape of an inv^d 
cone, termuiattiig la a short pipe, provided with a sU^ cock inserted in its side a little 
distance from the bottom A^r Ming allowed to stand till the liquids aie separated, 
which generally t^es about twelve hours, the acid liquor la drawn off through die 
pipe at the bottom, and the clear oil by the stm-cock in the side of the cooler, all 
below th» tap la generally torbid, and is elanned by aobaidmce mr muted with the 
next portion of oil 

Someutnea an safruion of not galls u used to separate the unponties, dm tamue 
acid contained 10 which renders theimpuiities less soluble, the infuaion is well mixed 
with the Dll agitation, and after separating the two liquids, the tul is deiwived of 
any tannic acid it may have retamed, bv treating it with acetate of lead, mr anlphato 

A 01 III. U 
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dFainc. Wbeu ths od Si to nted tor auchioery U be dried by treetnient with 
iimlily oaleined lulphate of lunc, or carbonate of lodo. 

Osmaii; atoraBKi oh tbs Non-dbtiho Oiu 

OhM oil —Few regetablei bare been «o repeatedly notieed and lo enthnsiastiailly 
described by the ancient wntors as the dive tree It eeeois to have been adopted m 
all ages as the nnblem benignity and peace The pnterved or ptekled o/ive*, sn 
admired as a deasert^ are the green unnpe fruit dqjrived <rf part of their bitterness bj 
soaking them m water, and ^n preserved in an arcunatised solution of salt '1 tiere 
ore several varieties met with in commerce, but the most common are the $»iall French 
or iVoDOtce oUve and the large SpatnA o/itw When npe the fruit abouDds in a bland 
fixed oil The proceases for extracting it have already been mentioned. Olive oU is 
an unctuous fluid, of a pdc ydlow or greenish yellow odour The best kinds hove 
scarcely any smell, a bland and mild taste In cold weather it di posits a hite fativ 
globules (a eombination of oleine and margarine) It is soluble in about 1^ times its 
weight of ether , but is only very slightly soluble iti alcohol By admixture with 
eastor oil, its solubility m spirit seems to be increased Pure olive oil hss less ten* 
dency to become rancid than most other fixed oils, but the second qualitas rnpidlv 
become rancid, owing probably to some foreign matters. It is not a drying oil and 
IS leu apt to thicken exposure to the air and for this reason is preferred lor 
gnasiog delicate machinery, especially watch and clock work Brande describes a 
process for preparing it fur these latter purixises The oil is subjected to coM, when 
it principally solidifies, the portion however which still remums liquid is poured ofi 
from the solid portion A piece of sheet lead or some shot, are then placed m it, sud 
It is exposed in a corked phial to the action of sunshine A white matter gradually 
separates, after which the oil becomes clear and colourless and is fit for nse 8onie 
oils prepared by this process kept its consistence very well for four or fiie years 
while m a stoppered bottle, but when exposed to the atmosphere it began to thicken, 
and did not answer so well as was expected by the watchmaker who tried it from its 
appearance before exposure to tbe air 

The principal olqiHSt m the process appears to be to get as pure oleine as possible, 
but the purer the oleine the more likely is it to become thick Acroi^iug to 
Kerw\ch okine of singular beauty may be obtained by mixing two parts of olitc oil 
with one part of caustic 8u<la lye, and macerating the mixture lor twenty four hours 
with frequent agitation Weak alcohol must then be poured loto it, to dissolve the 
margarine soap, whereby the plcmi which remains nnsaponified, is separated, and 
fioats 00 the saifaee of the liquid This being drawn off, afresh quantity of spirit is 
added, till the separation of the oleine be complete 

It has a slightly yellowish tint, which mav he removed by digesting with a little 
animal charcoal m a warm place for twenty-four hours By subsequeut filtration, 
the oleine is obtained limpid and colourless, and of such quality that it does not 
thicken with the greatest cold, nor does it affect either iron or copper instraments im- 
mersed m lU There are four different kinds of olive oil known in the di<>trict8 
where it u prepared — 1 Virgin oil , 2 Oriitutrg oil (Aui/e orcftnotiv) , 3 Oil of 
the iR^Haf region^ {hmle d'enfer) , 4 Oil prepared by Xermentiiiion 

1 Vinitn oiL — la the distnct Montpellier, they apply the term i^irgtn oil to that 
which spontaneondy separates from the paste of cmshedoliies. This oil is not met 
with in commerce, being all used by the inhabitants of tbe district, either as an tmol- 
hcDt remedy, or for oihng the woiks of watches. 

in the district of Aix. they give tbe name vtryia ml to that which is first obtained 
from the olives ground to a paste m a mill, and submitted to a slight pressure two or 
three days after collecting the fruit Thus, there is no virgin oil brought from Mont- 
pellier. but a good deal of it is brought from Aix. 

2 Ordmarg oJ In the distnctof Montpellier, tbu oil is prepared by pressing the 
olives, previously crushed and mixed with boiling water At Auc, the ordinarv oil is 
made from the olives which have been used tor obtaining tbe mrgtn oil Tbe paste, 
which has been previously piessed, is broken up, a certaia quantity of boiling water 
IS poured over it, and it is then again submitted to the press. By this second ex- 
pressiOQ, m whuto more pressure is applied Uian m the previous one, an oil is ob- 
tained somewhat infencff m quabty to the imym otf. The oil » separated from the 
water m a tow hours after the operation. 

3 Odof^e m/ermal regtau {kude efe^r) — The water which has been mployed 
ra the preceding operation, is, id some diitncta, conducted into Istk reservdrs, 
m^ed the xnfmal nptms, where it Is left for many days. 1>unng this period, any 

toat might have remained mixed with the water sepantes, and oolleets on the 
This oil being very inferior m quality, is only fit tor burmng in lampi^ tor 
which It answers very well It Is sometimes ci^ed lamp od 
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4, FtrmmiBd etl (AuJeJiinmUt) — Thu is obtained m tb« two idwvie named dis> 
trietSy ^ learmg the allies m heaps ibr some time, smd poonng boiling water 
over them betore pcettiag the oU But this method u vary seldom pnt in practice, 
for the oliTes doring ihu fsrmeotatioD lose their pecnltar fiavoor, become nneh 
heated, and ao<]iiire a musty taste which is eommuniOAted to the oil 

The fhtity daTotir of (he oil depends upon the <iiulity of the olives from which it 
hdS been pressed, and not upon the method adopted in its preparation 
There are met with in conaneroe, the viigin ml of Aix the ordinary ml of Mont- 
pellier and Ajx, rarely the oil by flsrmentation, and never the oil ol the infernal 
regions 

vHieQ olive oil la mined with atfrotu act(f or tutiate o/ merctuy, it sulidiftes af^r 
some time, and forme a solid fat, of a light vellow colour, which is tailed e/aid/ne It 
IS the oleme of the oil that u affected, and appears to uudeigo a ninlecuU- char^ for 
the elatdine is said to have the same ultimate composition as oleine itself 
Olive oil u used as food aud in salads, hence is often called aiad oil and ahai i 
medieme tn making ointments, Ac, and for v&rions othu purposes 
The analyses of uh>e oil give the following results — 
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Owing to the hi^h prusi of oDve on it it frequently adulterated with oils of less 
value as pvppv oil, &e This w^abe more fuUv treated of when speaking of the 
adnlteratiou of oils tn genera' 

Oil of abiotidh — Iht tree (Am^odaluB communu) which yields the almond is a 
Ritive of Syria and Baihait hut is now abundint throughout ilie south of Europe, 
and trows even in England though here the fruit seldom ripens The oil u ob 
tamed bv expression from the bitter or sw eet almonds, but nu st generally from tlie 
t irmci from thi. fact of thtir being cheaper and the residual cake wing more 
valuable yielding by distillation with water the essenCio/ ml of almotids, when the 
pn aence of water is carefully avoided the oil obtained from them is quite as good as 
that obtained from the sweet almooda , bat when water is present with the almonds, 
as would be the ease if they were deprived of Iheir skms bj maceiation in water, the 
oil would possess a more or less acrid taste The average produce is fiom 48 to lbs 
flom 1 cwt of attnonds (Peretra) When recently expressed it is turbid but by 
rest and filtration becomes perfectly transpirent It pissesses generally a slight 
V ell w colour which becomes considerably } aler by exposure to sunshine It has a 
mild bland taste and little or no odour It is less easilv congealed by cold than olive 
oil It speedily beeomes laucid, and should be kept in well stoppeicd bottles It is so- 
luble in iS parts of cold alcohol and lU 6 parts of boding aleohol and mixes in idl 
pVoporcions with ether It is used for the same purposis as olive oil, in medicine, Ae 
It » sutribous, but difoealt of digestion , it is often used mixed with gum or yolk of 
eg? as an emulsiQn 

Od of almonds has the following composition — 
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Almond oil is sometimes adulterated with ohve oil, poppy, and teel oil, and some 
commercial samples of ml seem to he only olive, mixed with a little almond oil 
2Woi4 or otf^se«iiK«Mi.—>The seeds which yidd tins oil are obtained from the Sesa 
mum rntmUde, and are much esteemed in Sonth Carolina, where they are called odjf 
yraiH , and are mode into soups and puddings, like rice The freA seeds yield a warm 
pungent oil, which loees its pungen^ after a year or two, and is them fox aalad 
It IB often mixed with olive oil to aoupa, &e 
Ol/ c/Sehen or Sat —This oil is obtained by expression frmn the seeds of a plant 
{Jfomtj/a aptera) mdigenons to Anbia and Syria, enUivated is fbe West ladies. 

n k 
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ANr4eit— ThetnlKtf thv tmb ( yUAA ilwntlS pn vent 
4t » «lear oil, Md S per cent at a tuWd OIL The elnr ml ii sltiAilp vellow, with- 
<Mt Odom; and Tttj tiuek. lls den^ at 80^ F i* '9288. At F it beomea a 
yellowiA mm. It b empk^ in oowng in Fmaw, tnd alao for illaminuiog pur. 
poM The poor peofda of Sle^OM foil oil iaitetd of butter 

(hi ti Mvitord.— llie aeede of white mnatard (Stnapu atha) yield ubont 86 per 
cent of a ydlow fottyoU, widioot odoar^of a denei^ of 9 148 M 60^ F , and dort not 
ididify by cold. The seeds of the blaek mtuRatd ( Sau^ mtgm) yield about 18 per 
cent of a siiailu oil It may be need for soaps, fte. 

Rape aeed aiL — This oil ts prmated by exprettioo foom the seeds of several kinds of 
iniasiea, the Awiaiea Mpai yields aboot S3 per emt of oil of sp. gr *9128 , and the 
.ffrossieo rapw a much smaUer quanU^ of a smular oil of sp or *916? None but 
the driest seeds are used, and t1^ are trften submitted to heat iu order to coagul ite 
the Blbomeu, but the oil, whmi first obtained, requires considerable punfieatiOQ 
beflue bemg fit for the purpiKes to which ir is applied Thenard’s process, before 
mentioned, answers well Dr Rudolph Wagner 1^ found that a solutioTi of chloride 
of xiDC may be advantageously substituted for su^hunc acid in the clarification of 
rape mL The aolution of the cblonde used is of sp gr 1 85, and is used in the pro- 
portion of 1| per oeat. of the cnide oil The mixture is then hhaken, and at first 
the oil beoenues yellow, then dark brown and after a few days a dark brown deposit 
takes place The oil instill turbid, but by adding hot water and passing swam 
through It, it IS rendered clear, and the chloride of zinc separatt d. 

Deotsch recommends to subject the lape oil to heat until it begins to decompose, 
and ke^ it in a state of gentle ebullition for a An hours , a scum forms and separates, 
an^ the oil becomes transparent and greeolsh After two or three days* repose the 
clear oil is drawn ofT and is fit for use 

Warbnrton’s method is to agnate the oil with a certain quantity of a solution ot 
osostic soda, which dissolves the impurities, tbeseseparating with the small quontitj ol 
aoap fiirmed , the oil is afterwards well washed with water, and collected 

Kape mi is of a light yellow colour, peculiar taste and smell, which inireose as th > 
oil 18 heated 

It IS employed for illuminating, for the manufacture of soft soaps, for the oiling of 
woollen stufEs in process of Uicir mannfacture, lu the preparation of ieathn, and 
also for lubricating machinciy 

The English rape seed seems to yield the best oH 

Butter of cacao — This is obtained from the cacao nut, the seed of a tree ( Th<o 
hraaia cacao) which is laigely cultivated in Sooth America. 'J[*he nuts yield about 
30 per cent, ol this snbstance 

.Ram kauA erf. — The kernels of the plum (iVvaus domMOraq'i, deprived of their 
skin, yield about 3S percent of a trausparent oil, of a brownish yellow colour, and ol 
a taste resembling that of oil of sweet almonds. 

Cbroa nut mi — The trees (Cbeo« nwetfera, Ac ) which yield the rocoa nut are 
natives of tropical climates, five varieties bemg indigenous to Ocylon A powcrlul 
oil IB extracted ftoiii the bark, and is used by the (''ingalese as an ointment in cuta- 
neous diseases The cocoa nut oil of eommerce u obtained from the kernel of the 
not TwoproccBaesarensodfor Its extraetioD in Malabar and Cejioii; VIZ byprra- 
bore, aided by heat, or by boUtng the bruised kernel with watt r, and skimming oft the 
oil as It forms on the surface It is a white solid, posaessiug a peculiar odour and mild 
taste. It fuses at about "O** F It is composed principally of a peculiar fat, eoemtur^ 
and a small quantity of oleine It speedily becomes rancid >Ve receive it priu- 
wipally from South America. It u employed in the manufacture of cnndles and snaj), 
and serves particularly for the manuiketnre of a marine soap, which forms a lath< r 
with sea-water It is used largely in India and Ceylon as a pomatum, and is there 
prised for that purpose, but its qieedilj becoming rancid prevents its use here 

Laurel od . — This oil is known also t^er the name of ** oif q/* bays," and is obtained 
from either the fresh or dried berries of the bay tree {Laurui nmihs), which grows 
pnneipaliy in the Math of Europe , and is also culuvated in onr gardens, the leaves 
being used by the cock on account of their flavour The hemes were analysed by 
Itonastre in 1824, and amongst other things, were volatile oil, 0 8, lanna fcainuhorof 
the bay berry), I'O, and fixed oil, 12 6, in 100 parts of the bemea Dnbamel states 
that the fixed ml is obtained ftrmn tbe fresh and npe berries by bruising them in a 
mortar, boding them for three or four honn in water, and then pressing them m a 
sack. The expiremed oil is mixed wnb tbe decoction, and o» cooling is found 
floating on the snifooe of the water When the dried hemes are used they are first 
subject^ to the vaponr of water until they are well soaked, and are then rapidly 
pressed between heated metallie plates. By the latter process they yield one fifth at 
their weight of ml. It is impoi^ in bairela from TMeste. It hu a bntyraceous 
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QonBifitence and a granalor appeanooe Its colour u graeatfb, and ita odow Um 
that of the bernes Cold aloohtu extracts from it the essential oil and {creen oolouruiff 
nutter^ leaving die buiro etnirwe, which omnpoies the jmneipal part ot it With 
alkalies it forma soaps. But Ita principal uae Is in medicine, and more partienlari j in 
▼etennarj medicine. It hM bemi need as a stimulatmg luument m aprama and 
braises, and m paxaljsia 

iVoftM ad of jham iHancoek'), Lavrd topentnu; C6VsiiA(iiwe)— Imported from 
I) meTam , obtained b> ineuioos in the hath of a latge tree, ea11t.d by the Spaniards 

izeyte dt vn&afnxa" growing m the vast foresta between the Otiaooo and the 
Pjrime Tbie oil la transparest, alighdy yellow, and smdls like torpentine, but 
more agreeable, and approaching to oil of lemons Its ap gr at 50° F la 0 8645. 
It conaiBta of two or more oils isonienc with each other, and with ml of turpeutme. Its 
colour is due to a little resiu Jt u an excellent BOlvcst tor caoutchonc (Pewrak 

Groinuf^aat oil — Thu is obtiined from the fruit of thi prositd>aif< plant (.dracAie 
Avpognw) Oateimeier states, that a conaideiable quantity of the eaim-nut having 
been imported into Bremen, without finditig a market, the importera expressed the oil, 
-which u sold under the came of wrtA-nut ad According to Dr Buchner, thu phmt 
belongs to the legummosse, and the fruit is a netted yellowish grey pod, of from 
nm. to three mches long, and four to nine hnes thick, m -whidi are cimtmned two or 
three brownish red ovate 6eed<i, of the siae of a small hazel nut Iheir parenchyma 
is white, very nutritious and oily, on which account the AyMhUt which u indigenous 
to the tropic^ parts of America, has been transplanted to Avia and Africa, and even 
to the south of Europe , and is lo that climate frequently cultivated and employed for 
the tnannlacture of the oil I he oily seeds possess a sweet taete, somewhat like that 
nt haricot beans, and are used m tropical cLmates, partlj raw and partly prejiared 
into u sort of chocolate, which, however <g not equal to that picpared from cacao 
J he oil IS employed fot the same purposes as olive oil It is of a somewhat greenish 
1 dour, and has a sp gr of 0165 at 60° Tahr It is cnly slightly soluble m alcohol 
(one pdit in 100) Its smell at ordmary temperdtures u scarcely peicepUble, but if 
hiated to 12i° or 167° 1 abr it acquires a smell like sweet ml, and the hanoot beans, 
b It is not disagretubl Its *aBte is not quite so agreeable as that of almond oil and 
olive oil At about 34° Tahi the arachis ml (fiom Bicmen) congeals into a viscid 
moss like a liniment, without depositing onythmg, by which it is distinguished from 
ml of almonds md olive oii Although not a drving oil, it does not solidity when 
treated with nitrous acid or nitrate of mercar).dnd by this also may be kno-wn from 
olive ml Ac 

CWza oil — See the aiticle Colz t. On, 

JHiuy taUoiD — This is prepared from the fruit of the Vtdena /at/ica, a tree wh ch 
grows in Malabar It a obtained by bmhng the frmt with water, and collecting the 
t It which rises to the surtkoe It » white, greasy to the fonch sod of an agreeable 
odour Ita losing point is at about 95° Its sp gi at 59° is 0926, and at 95° 
o 69b5 Alcohol extracts from it about 2 per cent oleine, possessing an agreeable 
odoar It ata irww well dw* the maattiketace of Map dad eaadleB, bat u }ittle kaowa 
lo this coantry 

Spwdk tree od — The oil of spindle trte(,CuoRV”iv^Ariiropmi«),!S yellowish, lather 
Itluck, with the odour ol colza oil, of a bitter and aend taste It is solid at 5° Fahr 
It gises to hot water a bitter substance It » but little soluble u alcohol, and the aolu. 
tKm has an acid xeacUon It umtains margatine, and oleine, and some benxoic and 
acetic acids 

Bulltr of flMffficps — This is conoamonly known ra the shops as tmmoed ml qf mare, 
and IS prepared hy heating the niitmigs to a paste, plying them in a bag and 
exposing them to steam and afterwards pressing between healed plates It is imported 
in oblong cokes (covered by some leaves), which have the sha^ ot common bricks, 
only sm^er It is of an orange colour, him consistence, fragrant odour, like that of 
nutmegs Schroder fhund 16 parts of the oil. expressed by himself, contained I part 
of volatile oil, 6 parts of brownisli yellow fat, and 9 parts of a white fat. Ihe volatile 
oil, and yellow fat are both soluble m cold alcohol and cold ether, the white tax 
soluble in alcohcd and ether when boiling, hut insoluble m them when cold By 
aapomflcation It yields glyceiine and mynstic acid A fUee artiela 

IS Bometunes m^. composed of 'inimal fat, boiled with powdered nutmegs, and 
flavoured -with sassafras The genuine article may be known by being 

solubMn four times its weight of boiling alcohol, or half that ^nsnti^ of boiling ether 
Its principal usa u m medUcme It must not be confbnnded with essential od q/ macs 

Tax Dxtinq Dzls 

Xataerd od — Tbe ml is obtained by expression from the seeds of the eoromoa 
flax (Linun iiMtottwimusi), either with or without the aid of heat , the latter, being 
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kiKnrn M e»U Utated et/, i« better then that expreaeed b; beet Bjr cold 

erpreasioQ tfae leeds >ield Hbout SO per cent of oil, but bj tbe aid of heat from 88 
to 87 per omit The cold draim oil n of a ligbt yellow colour, -while that obuaned 
hj heal la browDiab, end eauly becomes naeid It has a pecoltar smetl and taste. 
According to Saussnre its sp gr » 0 9395 at 53 6^ Fahr , 0 9125 at 129*^ Fahr , and 
0 8515 at 201° Fahr At 4'' Fabr it becomes paler aitbout solidifying, but at 
—17 5° Pbhr It forms a solid mass It is soluble m 5 parts of boiliog alcohol, in 
40 parts of «dd aloohol, and in I 8 parts of ether 
It coosists principallj of a liquid oil, which d ffbr« however, as before mentioned, 
ftoin the oleine cd* olive oil and We Don~dr>iiig oils in general and » called tmoleme, 
and jields by sapomflcatioof iowletc and It alao contains some margarine, and 
genemly some vegetaUe albinnen ind mnalage 
Pure linseed oilbaa the following cotnposittoa ^ 


SMC 

Oaroon - t'To'T”- 7618 

Hydrogen - lots - 1100 

Oajgen - 11 12 - 10 73 


Lirrt 

75 19 - 7^4 
10 87 > 1112 

13 96 - 13 ”4 


10000 lOOOO 10000 10000 


Lmseed oil n eB5iI> saponified yulding a mixture of <dcate and margaraite of tbe 
alkali, and a large qoantite of gt} eerine 

It is acted on rapidljr by nitnc acid, prodocing margane acid, pimelic ucid, and 
some oxalic acid 

Chlorine and bromine act on iC, ^ icldug thiek eolonred products wben husced 
od IS heated in a retort it gn«s otS; before (.nteriog into cballition, large quantities of 
white vapours, whieb eondense to a limpid colourless oil, possessing tbe otloui of 
new bread As soon as (he ebnUition lommenoes these vapours cease , the oil ftotha 
up and at length there is left a thick gelatinous residue, very much resembling 
caotttcboac 

The pnneipal nse of linseed oil is in making punts and -varnishes It attracts 
oxygen rapidly from the air and sohdifies and this pn pert} is what renders it «o 
valuahlt. for these purfoses it is tbe most useful uf all the drvmg oils ^he sni ill 
qnamities of vegetable albuimn and mucilage which the oil naturnll} contains appear 
accordmgto Lieb^, to impair to a certain extent, its drjiog properties, 'ind the re il 
object which u obtained by boiling these oi’s with litharge, or acetate of k-id and 
litharge is the removal (d* these substances , the oi] then being brought more directly m 
eontact with the os} gen of the atmosphere, dries op more rapidly It was previouslv 
thought that «(nn« ol the litharge was reduced to metallic lead osidising at tlie same 
time some of the 1 noleine , but 1 lehig's opinion seems to be mort likelv to be 
correct The boiling of the oil (^.qinres «ome little cart. A few hundredths ot 
litharge is added to tfae oil, or •^ome use accUte of lead and litharge, and, as beinre 
stated, about an eighth part of nsin, this is boikd with the oil, the scum riinoved 
aa it forma, and when tfae oil has acqaired a reddish coloui, the souiee rif licat is 
icmovtd and the oil allowed to clanfv bj repose Liebig tfaiiilu faiat is not ncic<-* 
aaiy and his process for treating the drying oils, in order to increase then sicca 
live properties has already been mentioned According to MM L Burutl et 
Jean, the resmificat on of tlte drvmg oils may be iffectcd by the smalkvt quantities of 
certain 8UbstaDCe% w bich would act in the manner of ftnuenta 1 he borate of man 
gancBt acts m this waj , a thousandth part of this salt being sufficient to deUimiuv the. 
rapi 1 desK cat on of these oils 

Lanseed o 1 s used m the manufotlure of prutiT v ink , being heated m a viesil 
natil It takes fire it is allow td to burn sometime, then it is tightlj con red, anl 
■ubsequeiiUj mixed wrth about one sixth of its weight of lamp black 
The tbiD gummed silks receive the last of their many layers with boiled hnsiccl 
oil , It u also used for leather vBrnishei5 and for od-clotlis 
ihe rest^ after the expression of (heoil from the seeds, is oilled oil cake, and m sold 
for feeding cattle, that obtained flrom the English linseed is the best 

WakKt od —Ibis IS obtained by expression from the ordinarj walnuts deprived 
previoudy of their akin, which are the produce of a tree {Juq}atu tegut) whi^ is a 
naiive « f Persia, but cuHivated in this country for the sake of the ants • 

When reocntl} prepared it » of a greenish colour, but by age beconea a pale 
yellow According to M Haossiire its sp gr at 536° Fidir is 0 9283, and at 201° 
Fahr , 0 871 It has no odnur and an igreeable taste At 3° Fahr it thickens, and 
at 17 5'' Fahr it fOrros a whitiah mass Tbe nuts yield abont 50 per cent, of oil 
It dnei stiU more rapidly even tima tbe linseed oil It w principally used for punta 
and varmshes, and from rts hgbter colour, it is often used for white painta 
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Oil (if thb kjxfl nvt — ' rh» w extracted frofm Ae leeds of tbe Cvr^hs aoeUana, 
y\eld about $0 per cent, of the oil It u iMjuvd, has onljr a alight colour, no 
odoar, and a mild tiste Its ip gr at 59 Fahr la Q9S42 At M** Fabi it solidifiei 

Pappv Oil — Thw w expreuied from the seeds of the cotamon poppy (P^powr 
sotHHifentmy, vh eh glows wild in some parts of England It is cultivated in very 
large quantities m Hjndostan, Persia Asia Minor, and Egypt, for tbe sake of the 
opium which » obtaiued frtnu the capsules. It is culmated m Europe foi the cap* 
vnles which are used in imdicioe, or fop the oil extracted from the seeds The oil is 
obtained, ht expression, from the seeds, which do not posaesa any of the narcotic 
piopcrties of the capsules These seeds are sold for buds, nndei the name of 
seei 

This oil retemhles oUte oil in its appeatuaee and taste, and » often used to adul'* 
til ale It Its sp gr at 59° labr is 0 9249 It becomes solid at 0° Fahr It is 
soluble in 25 paits of cold alcohol, and in 0 parts of boiling alcohol, and may be 
mixed m all proportions with ether It is used sometimes for bgbting, and after 
triatmeat with litharge or snbaectate of lead is used for paiots 

Hemp teed oU Tbe seeds of the coaimon hemp (f^siutAis wbca) yield, by ex> 
passion ft om 14 to 25 per cent of thiir weight of a Axed oil It is obtained prm< 

( ipallj fiom Russn, hut the native places of the plant are Persia, Caucasus, and hills in 
tbe mrth of India The seeds are small ash coloured shining bodies They are 
demulcent and oUagini us but possessing none of foe narcotic properties of the plant 
They arc employed for Icediog c.ige hiid< ud it has beau stated that the plumage 
ol ceitim biida, as the hull finch and goldfinch, becomes changed to black by the 
piolmgcd u<L of this seed When fWsh, this oil is greenish, but becomes yellow by 
igc (t has a disagreeable odoui, and msipid taste If is wluble id ail proportions 
in bo Irng alcohol but requires 90 picrth of cold alcohol to dissolve it It thickens at 
5° bahr , and becomes solid at 17 5° Fahr It is sometimes used for lUummatmg 
purposes, hut being a dry mg oil it forms a thick \ iniish ‘ind thus clogs the wick , it is 
ttsed also in mskiDg soft soap and in paintii Wheu bo led with litharge or subacctate 
of bad It forms a -larnish 

Sunfloiter ol — The seeds of foe sunflower (fiielufnf/tvs ojikuus) \ield about IS ^ 
p t cent of a limpid oil, basing a clear s ellov coloui , it has au agreeable odour, and 
mawkiBh taste, its sp gr at 60° is 926)° At 4° 1 abi it becomes solid It is 
sometimes employed as food, ss well as for illnmiaatiog purposes, and for making 
sosp 

Cflifoi w/ —The castor ml plant has been known from tbe remotest ages 
Caillavid found the se,.d8 ot it in some I gsptian eaicophigi supposed to have been 
at lesst 4000 years old Some people imagine it is tbe sime plant that is called the 
^n/in sctiptuii It was called Kpdrtep bv tbe Greeks, 'uid runaiu by the Romans 
It is a native of India, where it sometimes grows to a coiuiideTable sise, and lives 
Several years 'When cultivated in Great Britain, it is an annual, seldom exerrding 
three or four feet I here appe ir to be scs eral varieties of tbe , ictates, the ofiicinal is 
the Jtictnui t ommunir or Palma Ckristi 

The seeds arc oval, somewhat comprensed about foui hues long, three lines broad, 
a id a hue and a halt foiek , externally tbiy aicpalr grey, but marbled with yellow lah 
■ br*) V n spots and stnpes 

The oil may be obtained from the seeds by expression, by boiling with watei, or 
by the asency of alcohol Nearly -ll that is consumed in England is obtaiuid by 
expression 

Id America the seeds cleansed from the dnat and ftagmentsof the capsules arc 
submitted to a gentle beat, not greatei than can b® borne by the i and, which is in 
tended to render the oil more liquid ard Vbeiefore nioto easily expr ssid They arc 
then h ibmitted to pressure m a screw press the whitish oily liquid thus obtained, is 
boiled with a large quantity of water, and the impnrittes skimmed off as they rise to 
the surface The water dissolves tbe mucilage and starch, and the albumen is coagu- 
lated bv tbe beat, forming a layer between the oil and water Tbe char on is now 
lemoved, and boiWd with \ icry small qvumUty of watur until aqneoua sapoor ceases 
to arise, and a small portion of foe oil takes ont in a ptinl lemams perfectly trans- 
jiarent when cold 7 he effect of this operation is to cunlV the oil, and to get nd of 
th( volatile send matter Great care is necessary not to carry foe beat too far, as the 
oil w ould thus acquire a brovrnihb colour and acrid taste 

lu West Indies the oil is obtained by decoction, but none of it appears lu 
commerce mthis eotmtrv 

In Calcutta it is thus prepared — The fomt is shelled by women , the seeds an 
eruihed between rollers, then placed in hempen cloths, and prcssid in foe ordinary 
bcixw or hydraulic press The oil thus obtained, » afterwai^ heated with water in 
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a tin bQil«r until the water boila» by wbicli meant tbe mucilage and albumen are 
aeparated The oil U then Btnmed thitnigh flannel and pot into caniatera 
Two pnncipal kindeof cnetor seeda are knowai the large and the imall nnt, the 
latter yielda the moM oil (PeretnLy The beat East Indian castor ml is sold in London 
as cold drawn ” 

In mne parte of Europe castor oil has been extracted fbom the seeds by alffihol, 
hot the proceH is more expcnsiTe, and yields an inferior article 
CasHW oil 18 a visad oiC gene^y of a pale yellow colour, a nanseons smell and 
taste Its gr according to Sanssure » 0 969 at 53° F The acrid taste which it 
sometimes poascsaes, may he removed from it by magnesia {_Gerhardt) At about 0° F 
It forms a yeltow, sdid, transparent mass. By expobore to the air, it becomes rancid, 
thick, and at last dries up, forming a transparent rarni^ It dissolTeB easily in ita 
own volume of abeolnte moohol , castor oil and alcohol exercise a mutual solvent 
power on each other (Pemra). It » also equally solable m ether 

Pereira sUtes that there are chiefly three sorts of castor oil found in the London 
ma^et , viz the otl expreaaed in London from imported seeds. East Indian oil, and 
the American or United States castor oil Castor oil is unpoited in cai>ks. barrels, 
bt^heads, sod duppera It is purified by decantation and flltration, and bleached by 
exposure to sunlight. 

It is not quite decided how many kinds of fists castor ml contams , according to 
Gerhardt, several, hnt Saalmuller says only two It is, however, pnucipallj composed 
of netiuiietne, with perhaps a little steanne and palmitine, and an acrid ream Its 
nknnatc amnpoaition ia ahown by the foUowing an^yses — 



Ure 

Sauiiute 

Lvfbrt 

Carbon - 

74-00 

74 18 

74 58 

74 35 

Hydrogen 

10 29 

11-03 

11 48 

11 39 

Oxygen - 

15 71 

14 79 

13 94 

14 30 


100 00 

100-00 

100 00 

100 00 


When castor oil is heated m a retort to o09° F an oleaginous liquid distills over, 
-without the iiberatitm of much gaseous matter , aboot the third parr of the oil thus 
passes over If afttr this it is rarther heated it froths np, but if the distillation is 
stopped before it begins to froth up, there remains m the retort a substance insoluble 
in water, alcohol, ether, the frtty and essential oils, thu is treated -aith ether to 
remove any nndeeompos^ castor oil, then dissolved m potash , the soap thus formed 

S elds a fatty acid, viscid at ordinary temperatures, -very soluble in absolute alcohol. 
It Iitik Kduhle m wrak spirit The volatile pre^ucts of the distillation contained 
^nautkolt, cau a t ^ gbe aad, some aeroUtiie, and solid fatty acids 

Hyponitnc acid scdidifies castor oil, and nitric acid when boiled with it concerts it 
into muantfaylic and snberie acids 

Castor oil is said to be adulterated sometimeswith croton ml to increase its activity 
this n a dangerous sophistication , it is also mixed with some cheap fixed oils The 
latter adnlteration has been said to be detected by the solubility of castor oil in 
alcohol, but unfortunately caator otl may contain as mn^ us 33 par cent, of another 
fixed oil, and yet be solnble m its own volume of alcohol (Pereira), this oil posses- 
aing the property of rendering other oils solnble in spirit 

Grape teed otl— The grapestones ( Vitte vmi/era) yield abont 1 T per cent of their 
weight of a fixed oil, which is when fiesb, of a clear yellow colour, but becomes brown, 
by age It has an insipid taste, mid little or no odour Its sp. gr at 60° F ii> 9fi0i i 
at 3° F It becomes lohd It » not of mnch value iUrnmnaung purposes, but m 
some southern localities it is used for food 

(hi of file piw eadfir trees — In the Black Forest in Germany, an oil is extracted 
from the cleaned seeds of the P<»iw ptrea and Pmu» abtes It is limpid, of a golden 
yellow ecdonr, and rpscmhles in smell and taste the oil of turpeiiune Its m gr is 
0 93 at 60° P It IS very fluid and dries rapidly It only cougtals at — 22° F It 
anawers well foe the jmparation of colours and varnishes 

Od of eanuJtaa — ^Tlua is extracted from the seeds of the MyugrtM tafiiwn , it is 
of a clear yellow colour, with bat little smell or taste, and dries rapidly by exposure 
to the air It is used for lifting 

The od o/hdiadmtut seeds — This oil is extracted in Wartembarg from the seeds 
of the Air^ hrSadaiaia, and ii there osed for lighting and cookmg. It is Inn&pid, of 
a golden yulow colour, insipid taste, and no odour All the poisonous principles of 
the plant are left m the seed cake, which cannot, therefore, be given to cattle The 
odour whidt is given off dnnng its extraction, stupefies the workmen. 

Odef toAocco seeds — The seeds «f JVieofuiao tabacim yield about SI per 
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cent of tb«iT weight of a drjmg oil, which is limpid, of a greenuh-j'ellow odonr 
aod DO odour It does sot possess any of the narcotic pnocipTes of die plant 

Cotton teed od — Many attempts hare heen made to render fit for nse the oil ob- 
tained from the seeds of the eotton plant (Gartj^ium Sarbadente'), as immense quan- 
tities of these seeds are allowed to rot, or need only as manure upm the cotton lands ot 
the Bonth of the United States of America iVhen obtained by eapressKm, the oil 
which mna from the prese is of a Tery dark red colour It, howerer, deposits some of 
the colouring matter by standing, as well as a ponton of semi solid fiit, and in cold 
weithir this ii precipitated m large quantities , and only partially KdissiUTes a gain by 
increase of temperature The great obstacle to the use of the oil thus obtained is its 
colour, which appears to he denred from a dark reunous substance, presenting itsell 
m small dots throughout the seed These may readily be seen by examinin g a section of 
the seeds with a lens, or even with the naked eye (itfr Wayne, ^uarmaeeuUcal Jvumd, 
XM 33'i) In bleaching, the oil Loses from ten to fifteen per cent, a portion of which 
ma\ be again recovered and used for making soap, fbr which purpose cotton se^ oil 
«cems best fitted It is a drj mg oil, and oonseqnently not well fitted for machiucry , 
and wlien burnt, rapidlv clogs the wick A very go^ soap fbr common purposes is 
made from it m hew Orleans Mr. Wayne also states, ** that the oil to be made pro 
fitablv, should either be manufactured in the vicinity of the cotbm plantation, as the 
seeds from the attadied fibre, are bulky, and the cost of transportation great, or 
the sted should be hulled at the spot, and shipped to the plgce where it is to pressed 
in that condition as it requires three or four busheis of seed m the wool to produce 
one biishLl of hulled seed ready for the mill The hull and attached fibre are nsefhl 
for paper stock , and the cake, left after the extraction of the oil, is nearly as >a]uabie 
a food for cattle as that of linseied 

* It appears that boiling the crashed seeds with water yields a very blaud, light- 
coloured oil 

“ The desire to bring this ml into use s.ill exists, for a sample of it was sent a flaw 
months since from a merchant in Amenca to a friend of mine to see if he could succeed 
ID puTilyiog It, which no doubt will ultimately be effected by some one " 

I lie cotton plant grows principally in the south of the United States of America, 
but It has of late years beeu cultivated m India 

Crokm. ml — Phis oil is obtained from the seeds of the Croton Tvfiu, bv expression, 
or by the use of alcohol It is a most violent purgative, and its only nse is m medi- 
cine (For a lengthened account of this oil sec Pereira * Matena Medico ) 

Ammal Oixs 

The mode of the formation of fits in animals has been explained upon twotheofiesL 
That of Dumas and suppor ed by «ome high authorities, which considers that the fata 
are not firmed in the animals, but that they receive the fot already fonned from the 
vegetable kingdom the htrbtvgra bbtaimng it from the vegetables which serve them, 
for food, and the camthora obtainmg it from the herbiv on on which they feed. 
No doubi some of the animal Ats are thus obtained, but doubtless some are fonned m 
the manner aceoauted for in the oppobing theory, of Liebig He considers that the 
IS formid principally by the deoxidation of the amylaceous and sacchanue matters 
taken in the food These snltotances are principally consumed in respiration when 
thL animal takes much. exeTcise, being converted again into water and carbonic acid, 
from which they were formeiJy produced by the plants When the animal is kept 
without exercise, the respiratimi is less vigorous, and if the animal at the same time be 
fed with these amylacmus oi sBccharme substances, the excess of these is converted 
into fat 

Huber of Geneva, several years since, found that bees did not obtain their wax 
entirely ftom plants, he kept some bees in a confined place and fed them entirely on 
honev, and they formed quite as much wax as when they were perfectly at liberty 
amongst the fiowera in this way he pioved that wax, which is a true fot, was a 
eecreltin of the bee See NirrsTnoii 

The onlv oils which will be mentioned here are lard oil tallow-oil, and neat’s foot 
oik The solid fats will be dtsenbed under their different heads Bee Sebamhe 
Lard ml — This oil » now imported laigely fiom America, and is obtained by 
subjecting ordinary hog's lard to piessure, when the liquid part separates, while the 
lard Itself becomes much harder It is employ ed for greasing wool, for which purpose 
It answers very well, and may be obtained at a low price According to Braoonnet^ 
lard yields 0 6i of its weigiit of this oil, which is nearly coloorleas Sp gr 0 91S 
(^Chevriol) 100 parts of boilmg alcohol dissolve 123 paits of it 

lidhio od — ‘This oil u obtained fiom tallow by pleasure. The tallow u melted, 
and when separated from the ordinary impnnues by subsidence, u poured into 
vessels and allowed to cool slowly to about 80°, when the stearine separates ut 
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gnmnles, whicli may aeparated iVom th« liquid part Mraioiog through flanoa], 
and u tb^ pmaed, irben it ^Ida a poruon l^uid oiL It la «iiiplojr«d m 
the manufitctura of eonu; of uie best aoapa. 

Ntaf a foot oU ~ After the hair aad booft hare been remoTcd from the feet of oxen» 
they yield, irheo boiled with water, a ^uhar fktty matter, which m known under the 
same of NaaCtfooi wl, after atandiag tt depoaita aome aoUd fkt, which la sepunited by 
filtration, the oil th«x does not coDg^ at 82°, and » not liable to hecomo nacid It 
n ofteo mixed with other oila Thta oil la used for ranoos purposes, eBpeciaily ovui^ to 
Its remaining liquid at so low a temperature, fur oiling church clocks, which rtt^uire, 
in ooQseqamiGe of the cold they are exposed to, an oil which is not liable to solidity 

Fish Oils. 

Although the whale is not, trnly speaking, a fish, tho ml obtained from it la clussed 
among the fiab oils, and those which will be described here are, whale oil, porpoiee 
Oil, seM oil, and cod-lirer oiL The three former are all known under the name train oif 

Whak od ~The capture of the whales is a large conunercial undertaking , many 
well-manned ships, and fitted out at great expense, proceed every year from England, 
Holland, France, and other nations, into the arctic zone in search of these animals, 
and especially the Greenluid species (Bulatut mysticehu) This valuable animal lias 
fwoduoed to JmlaiQ 700,000/ in one } ear, and one cargo has been known to be worth 
ll,000iL The Greenland jhale inhabits the polar seas , its length is from 60 to 70 
fieet, when full grown 'S^en the whales are captured they are secured along side 
the ship, and the process of flensing commences The men having shoes armi d with 
long iron spikes to maintain their footing, get down on the huge and slippery 
carc-iss, and « tth very long knires and sharp spades make parallel cuts through the 
blubber, from the head to the tail A band of tat, however, is left around the neck, 
called the AetU, to which hooks and ropes are attached for the purpose of shiftisg 
round the carcass. Ihe long parallel strips are divided across into portions wvighius 
about half a toa each, and being separated from the flesh beueatb are hoistid 
cm board chopped into pieces, and put into casks During the homewstd voiage 
the aniiDal matters, Ac., attached to the blubber, undergo decomposition to a 
certain extent, while there is at the same time a peculiar fist formed, which is it 
compound of glyceriue and p/ioeente aetd, and which imparts the dignpreeable odour 
ptcuhar to tram oiL Dumas has shown that this acid is identical wnh Tiderianic 
void After the decomposuiim of the blubber, the oil runs from it casilv, and 
the whole is put into casks with perforated bottoms, placed oxer tanks for 
receiving tbe oiL 'I he oil heated to abont 21S^, to facilitate the separation of 
the impuriues, and m order to further purify it, some aseBBolnuon of innnin, to pre- 
cipitate the gelatine present, others use different metal ho salts, as acetate of lead 
On the western coast of Ireland the whale is Boint.t mes captured, and yields 
a laigie quantity of very good oil, superior to sperm oil for illuniiaating purpost'S 
The sperm whale (Fftysetu macrocephMva} does not yield so much oil as the Greenland 
whale, but yield considerably more of the valnable substance spcrnMcetc 

'J ram oil is of a brownish coloor, with a disagreeable odour it is used for ligliting, 
in the manufaeture of soft soaps, and in the preparation of leather 

Befemng to the American whale fishery for 18S9, the Pe/eria/d Setibnfl says* 
** The result » not so satistactory as wc had anticipated , indeed it will be seen that 
there are indications of a gradual dechne Going back seven years, we find that the 
nnmber of vesi^els was nearly 670, on the 1st of January, 1660, it was only S71, 
showmg a decrease as compared with the previous yiar iif 64 vessels, with an aggregate 
of 18,066 tons . and it u calculated that there will be as great a falling off during the 
enrrent year The whole imports of 1 859 were as follows ~ Sperm, 9141 tons , whale, 
19,04 1 tons , bone, 1,923,850 lbs From this it appears that there has been an exc< » 
over the year 1858 m spenn ut 946 tous , whale, 819 tons , and in bone, 328,250 lbs 
The exports of oil and bone were, sperm, 6,221 tons , whale, 618 tons, and bone, 
1,707,929 lbs. This shows that the export of sperm oil m 1859 largely exceeds that 
of 1858, while that of tbe whale has been light As regards prices, the average of 
whale oil was. m 1858, 2s 8d, and m 1859, 2s. O^d per gallon During the 
same periods the prices in. this eouutry were icspectivtly is gd. and 2s Sd per 
gallon In America sperm oil, in 1858, was 6s 5d. and in 1859, 'ia Sd per gallon, 
against 7a. to Bs in this country ” 

ifeai od — The seal fishery of Ifewfcandlimd has now become tbe most ix<portaBt 
part of the trade of that colony. Although perhaps not so extensive a staple as the cod- 
fishery, yet when capital and time employed, ftc ,are taken into consideration, it is thu 
mo*t profitable business of that eoli»>y,or perhaps ^asy cdher partof tbe British Empire 

A quarter of a century ago, there was only about 60 vessels, varying from So tii 
60 twiB burthen, engaged in this branch of trade , bat it haa since been gradually 
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tncrca^ing In the year 1850i the oaiflt A>r this fiihety ftrom Herrftraodlsnd raiutsted 
of 8S9 TefteU of 20,981 ton*, nnplojring 7 910 men The number of scab takes use 
440328 According to Uie Ciniom houae retarna for Out year^ the total Taloe of 
akiiia and oil produced from the aale amoonted to 298,796/ In the year 1852, the 
outfit eoniiated of 167 veascli of 8^66 ton* empIo}iag about 13 000 men. There 
wire from half to three qaarten of a milhon aeal^ eaptund 

The vesaela logaged in tbig bnameM are from 7S to 200 tons burthen Those lately 
added to the Bailing fleet and «hich are now considered of the most amrable sizes, 
langL from 130 to 160 tons Veuels of this size carry from 40 to aO men The 
season of embarking for this votage is frim the Ist to tbe loth of March The 
soyage seldom exceeds two months, and is often perform^ m two or thm weeks 
Sci cral vessels moke two vovages m the season, and some perform the thud voyage 
within tbe apace of two months vod a half 

The seals freqnentmg the coast of Newfoundland arc supposed to whelp their % onug 
in the months of January and rihroary this they do upon pans and fields of ice, on 
the coast and to the northward of Labrador This ice — or the whelping use as it n 
termed.-'from ihe currents and presaitmg northerly and north east winds, trends 
towards the east and north east coast of Ncwfoandla^ and u always to be found on 
some part of the coast after the nuddle of March, before which time the seals are too 
young to be profitable 

The young seal does not take to the water nntil it is thaee months old Thev are 
often discovered m sneh numbers withtu a dav’s sail of the poi t that three or four 
days will suffice to load a vessel with the pe/fr which consist of the skin and fkt at 
tacbed this being taken off while the animal is warm the carcase, being of no valne, 
IS left on the ice Tbe young seals are accompanied by the old ones, who take to 
the water on the approach of dangtr 'When the ice is jammed, and there is no open 
w Iter, Urge numbers oi the old seals are shot The yonnij seels are ensily captnred , 
they offer no resistance and a siiithc strol e of a bat on the head nadily despatches 
them 'VI hen the pelts are taken on board, sufficient time is allowed for them to cool 
on deck They are then stowed away lu bulk m the hold and in this state they reach 
the market it St John** and other ports m the istaud Five sevenths of tbe whole 
catch reach the St John s market A thousand seals are considered as a remunerating 
iiiinibei , hilt the m-^jonty of tbe vessels return w ith upwards of SOOO many with 
''00 J and 6( 00 and some with as man as "000, 8000 and 9000 Seals wertfonnerlv 
sold by tale they arc now all sold by weight, — that is so much per ewt lor fat and skin 

1 he principal species captnred are the hood and harp seal Ihc balk of the catch 
consists of the young hood and hitp lu nearly equal proportions The best and most 
productive seal taken u the young harp There are generally four different qualities 
in a cargo of seals namelv,~-the youo^ harp young hood old harp and b^lamer 
(the I ttcr B the year old hood) and the old hood There is a difference of 2a per 
cwt in tbe value of each denpm nation 

Ihc first opciation after landing and weighing is h< skisn rg or separating the 
fit from the skin th s is speedily done for an cv eit slinner mil skin from 3d0 to 
41 0 y oong pelts m a day A^r being dr\ silted in bulk foi about a mouth, tbe 
Oikius aie si^cicntly cured f r shipment the chief maiket for them being Great 
Britain The fkt is then cut up and put into the seal-vats 

J he seal vit cons sts of what are termed the cnb and pan The crib is a strong 
woolen ercctioDv fiom 20 to 30 f et square and 20 to 2a feet m height It is firmly 
secuted with non clamps and the interstices between tbe upright posts are filled in 
with small round poles It has a strong timber floor capable of sustaming 300 or 
400 tons The cnb stmds in i stiong wooden pan, 3 or 4 fret larger than the square 
of tilt cnb BO aa to catch all the dnppmgs The pan la about 3 feet deep and tightly 
caulked A small q lant tv of water is kept on the bottom of the pan, for the double 
purpose of saving the oil lu case of a leak, and for pnrii)rmg it finom the blood and any 
other animal mattei of supenor gravity Tho oil made by this process is all cold* 
draun, no artificial beat is appli^ in any way, whch accounts for the unpleasant 
snu.ll of M. il oil When the vats begin to run the ml drops from the cnb upon th* 
water m tbe pan, and aa it aecumulaiea it is cashed off, and ready for shipment The 
fii«t running whitJh is caused by compression from its own weight begins about the 
10th of May and will continue to yield what is termed pale teal enlf from two to three 
raontht unt 1 fi om 60 to 70 per cent of the quantity is drawn off according to the 
sea on or in propnitiou to tbe quantify of old seal fat being put into the vats From 
bciig tougher, this u not acted upon by compression, nor doea it yield its oil ontit 
decomposition takes place , and hence it does not, by this process produce pale seal 
( il T he first drawings from the vats are much freer from smell thau the latter As 
decomposition takes place the colour changes to Straw, 'becoming every diy as the 
season aavances, daiker and d iiker, and stinking worse and worse, until it finally runs 
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iKovti ml. Ai tba Tanning u then become* neeemry to turn orer nbat 

Tcmains in the TUts. The enb being generally divided into nine aparttnente or pminds, 
tbis operation u peiformed by first emptying one of the pounds, and dispeiaing the 
oonttnts over the odien. and then filling emptying them alternately ntitil the 
entire nsidue, by this time a eomptete mas* of putrcfkcUon, is turned ovtr By this 

S o a furdier ninniBg of broirn oil u obtained Tbe remains are then finally 
out m large iron pots, which, dunng the whole season, are kept m pretty 
cmisuint requisitum fbr boiling ont tbe eattings and clippings of tbi. bkinniug and 
other parts of the pelts, whieb it » not foond advibable to put into the vats The 
pioduce of Uiw, and tb« remans of tbe vat*, are 'ahat is termed the boilid seal oil 
These operations ocenpy about six months, and terminate towards the end of 
Sep^b» 

Duni^ the months of Jidy, August, and September, tike smell and efBu«ia from tite 
vats and boding operation are idmostinsufierable The healthy situation of St John’s, 
from Its proximity to the sea, and the high and freq luit heal wiixls, is donbtless tbe 
cause of preventing mnih Bigness at this season of the year The men more imme- 
diately employed about the seal vats have a healthy and vigorous appearance 
Some improvement has taken place since tbe great fire ot 1H46, when all the seal- 
vata ID the town were destroyed J^y of tbe manufactunrs have ereeu d tin ir new 
vats on the south or opposite side of the harbour, but tben still remain sufficunt 
vestiges ot the seal trade Jo cause a suinnier residence in the town of St John s any- 
thing but desirable Even the country for sevenl miles around ht John's affnids no 
protection IVom these horrible stenches Thf. animal remains from the vats, aod the 
olFui from tbe cod hsh are found to be such a valnable manure, that they are rt'idily 
purchased bv the farmeis in the neighboutdiood , and trom whatever quarter the wind 
blows, the pedestrian in his rural walk has little chance of breathing a genial atmo- 
sphere 

Mr S G Archibald directed his attention to some mode of improving the mannfac- 
tore of tbe seal oil The result of several expennunt^ upon thi different quahiies ot 
seals &t sainted him that the whole produce of tlie hshety, if tikin while the 
material is fresh, as it generally arrives m the market, and subjected to a process of 
artificial b<'af, a as capable ol y lelding not only a uniform qualify of oil, hut tbe oil 
so produced wa» much better m quality than the best prepared bv ^e old process niid 
free foom the unpleasant smell eomuion to all seal oil ilis sabseqaent expenraents 
Ksnlitd ID the invention ot a steam apparatus lor rendering seal and other oils, 
wntehhas been found to answer an admirable pui^ose, and for vihich he netiied 
letters patent under the Great Seal of the Island of Newfoundland 

3 he adraotage of Has prewev* mast hemaaiRst^ whea it > aaAeratood that twelve 
hours suffice to render the oil, which bv the old process requires abouk six montlis , 
that a uniform quality of oil is produced aupenor to the best pale by tbe old pi oci ss, 
and free from smell , that a constderahle percentage is saied ui the yield, and what 
IB termed paU seat, produced from tbe old as wlU as finni the young seal Besides, 
if this process were universally adopted, the maDufactunug se ison would cense the 
31 St of Msv, and the community would be saicd trom the luiioyance attending tbe 
ola process < 

lie chief market for seal oil and skins has hitherto been Great Bntim and Ireland , 
a few cargoes occ^ionally go to the Coutineuiil cities 

In the United States the great consumption of oil is for domestic purposes Candles, 
unless of the most expensive kind, will not suit that climate, particularly lu the 
summer season , and brace oil and camphioe, wh n gas is not used, are the chief in- 
gredients tor lamps AU animal oils used in that country, whether of sperm right 
whales, or laid, are rendeied by artificial heat, a id m eonsequence free horn the uu- 
pleasant smell id our cold drawn seal oil 
Ftirwiee ml — 1 bis oil lery much rev mbits whale oil 

Cbo Aver 1 his oil is obtained principally firom the livers of tlie common cod 
{CaOMrtasf Gadne Jl/orrAua), previously called AaeVua nryor, and aUo from some 
allied species, as the l>one ctdlana»\ the Coal Tish iMeriangtu ntrfmiartus), 

the Burbot (Aom vulgant), the Ling (£ofa moA a), and the Torsk (^rosimNi uH/poru), 
The mode of preparing this oil varies lo different eoiuitnes , that found m the 
London market is the produce of Newfoundland where, according to Pennant, it 
i» thus procured — Sofoe spruce hougbe are nressed hard down into a half tul^ having 
a hole through the bottom , upon these the livers are placed, and the whole exposed 
to ibe sun As tbe livers tecome decomposed the oii mas from them, and is caught 
ID a TeSM.1 placed under ^ tab 

Da Tongh deEcrihes three kinds of cod liver oil, — tbe poJtt pale hrottn, and ftrotm 
Pole cod-kver od — Ihis is {pl^n yellow i without disagreeable odour, not bitter, 
Vn* leaves a neenbar acrid fi&v taste m the month, has a slight acid reaction , sp. 
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gr. 0 983 at 63 5*^ F. Cold (deohol dissolres iVom 2 5 to ST per eeot of the oil, hot 
uteohol from S 6 to 4 5 per cent It u lolable m other la all proportJomi, 

Pale hrram cad hver oi?— Colonr of Malaga iruie, odonr not duagreeahle, bit- 
tenth, learme an acnd, fishy taste in the throat , reacts feebly as an acid » sp gr 
0 924 at 63 F A little more aolable u ^ohol than the pate oi/ 

Dark broiee eod-dtver oi/^This u dark broini,andby transmitted light is greenish; 

It possetses a disagreeable odour, bitter and empyrenmauc taste, which remains 
sometime in the fences , it » sbghtly acid , sp gr 0 9S9 at 43 5° F Still more 
soluble m alcohol than the pale brown cel 
Ce^ lirer oil is mncipdlly osed in medicine, ibr a fel!^ descnptios of it see 
Perttra** Matena Medira, 

Dv^ng 01 ^ —This oil has been used instead of cod liver oil principally in Australia, 
but as very little, i/ osy, re J Dugong oil has reached Eaghmd, it -will merely require 
a short notice here The Uugong is an nnimal belonging to the class of herbivoi oas 
cetacea, and is found on the northern coast of Australia, m the Red Sea, the Persian 
Gulf, and also in the Indian stss It has received different names by different na> 
tions. In the Indian si as it is sometimes found of a large stse, from 18 to 20 feet 
long , but in Australia it it seldom caught of more than 12 or 14 feet In its general 
form It resembles the common whale Its favourite haunts are the mouths of rners 
and straits between proxiinate islands, where the dipth of water » bat trifling (3 or 
4 fathoms), and where, at the bottom grows a laxunaot pastnrageof sabmarine a1g» 
and fact, on which it feeds Ihe oil is obtained bv skintfing the animal and then 
boiling down the speck ' It was used by the natiies of Austrsha ongioaUi few 
burning 

5tatMftc* —The quantity of oils mporfed in 1863 and 1864 are given below — 

ISGt. 1861 


rastoT 



Cuts 

4,>“50 

V aliip 

f 109,184 

Cuts 

18, ->76 

£4o 443 

Cocoa nut 

* 


- 320 1‘-0 

■^>3 321 

373 218 

716175 

Palm 

- 

- 

790,224 

1,419,j36 

666,582 

1,121,370 

Olive 



(Ol > 

- lJ,8ti6 

1,138,936 

tons 

1&,70j 

93S397 

Pish 

- 

- 

- l4 2f.j 

826 343 

14 701 

8jt99l 

beed 

- 

- 

- li.fi'lS 

2j9,342 

11 “7A 

02 


Adu/teratioa of dtt otfe —Owing to the large quantities of oil of various kinds 
which are now used and their difference in price many are the adulterations which 
take place Thus the best olive oil for the tabic is mixed with oils of less ^alue, as 
poppy ml seoame oil, or giound nut oil, and the second ohve oil, for the numufactme', 
with colsa oil, and again colsi oil itself mixed with poppy, camehna and Ituseed 
oils, but more ficquently with whale oil, &e \arjou<i means have been proposed to 
discoicr these admixtures Al Left bvie propooed to take advantage ot the difference 
of density (ff the several oils, but this is i itry insufflciwt test, os many of the oils 
have marly the samedensits 

M Pontet tieits tlie oil to be tested with one twelfth of its we ght of a solation of 
liitrate oi nmreurs, containing hypomttic acid, this latter sulistanoe con-iertathe 
< lemc ol most of the non drying oils into a solid substance, elaedate By this means 
pure olise oil will become perfectly solid afeei an boar or two, whereas poppy oil 
and the drvuigdiLs in geueiul remain perfectly liquid, it would therefore result that 
olive oil KduUerated with these lartcr oils would be pt evented front si^idifyiog more 
or less, according to the quautitv of these oils present An improvement m this process 
ib to substitute nitric acid, saturated with hyponitric acid, for the mtrate of mercury 
solution The sample to be tested la shaken with two or three per cent of this acid, 
end thou placed in a cool place, and the moment of solidiflcition noticed It is always 
better al»o to treat a sample of oil of known purity to the same test at ne same time 
and compare the results If the sample tested be pure, it will solidify qaitc as quickly 
as the sample which serves for comparison One hundredth of poppy oil present will 
dtJay the solidification 40 miuutes (Oer/utrdf), and of course the enater the quantity 
of admixture, the more will it be delayed 

M Manmsne takes advantage of the greater amount of heat given out bv the ad- 
mixture of concentrated sulphurio acid with the drying oils, than takes pmee with 
olive Oil under the same circumstaui/ea. UM. Ileydenreioh and Peoot employ 
sulphuric acid also to detect the different oils, bat they notice the peculiar eolomtioas 
which take place on contact of the concentrated acid with the different kinds of mis. 
Their test is thus performed — one drop of eoncentrated sulphnnc aoid u added 
<0 8 or 10 drops of the oil, placed on a piece of white glass, resting on a sheet at 
white paper , different colorations appear, which thty state are chasautenstie of the 
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different oite« ttras okre oil gives a deep >elLoa tint, twcoming greenish h; degiees , 
odJis oil a gieenidi Uae , poj^y ml, a pale yellow tint, with a dirty grey outline , 
bempeeed oil, a ^ery deep emerald tut, and linseed oil hecomes browniah red, 
passing directly uto hlsdush brown, &c. These leactions are however uncertain , 
the age of the oil, mode of extiaotion, &c , altering them greatly 
Marcband statea that a mixtare ot poppy oil and olite (U, when thus treated, 
develop, after a certain time oa their oatlue, a senes of eolonn, rose, lilac, thin 
hlne. and mote or less violet^olcmred, aocordiog to the proportion of poppy oil, while 
pu» olive oil becomes of a dirty grey, then yellow and brown. 

As the means of detecting the venous frai^nlent adnnstares » of great commercial 
^alue, 1 shall conclude ^ gtvug the heads o( F C Calvert's valuable paper <m the 
adultcrtfiOB of oils iPharmacsutiail Jountal, xni 356 ) lie tiiere recommends 
that 8am|des of pure mi should always be tesred comparatively with those Bu<<pec'cd 
being adulterated, and never to re'>t contented with only one of the tests mentioned 
As the reactions presented by the various oils depend upon the special strength 
and parity of the reagents, not only should gieit care be taken in then prepat at ion, 
bat also in the exact mode and time requited for the chemical action to become 
apparent. These pouts will he desenbed with each reagent 

fofstwn cf coKiitc mda, tp ifr I 340 

TheFcactions given m the ftdlowiog table are obtained by acding one volume of 
thin test-liqaor to five volames of oil, ww mixing tlieiu, and Uicn heating the mixture 
to Its point of ebullition. 


Dark Colaaratian* , 

Light Colounit'oiia 

Fish Otb 

\eCfUa>]e Oiti ' 

I 4iiiinBl 0 ll 

V Pi. till OiU 

Sperm 1 
Seal • 1 
(od- 
liver J 

I red 

Hemp- 

se^ 

Lansecd > 

f thick 1 
blown- 1 
[ yellow 
r fluid 
[yellow 

1 Keafs- 1 
foot 1 

! lard - 1 

1 

r dirty 

1 vel- 
1 Inwibli 

L wbitc 

1 pinkisli- 
[ white 

Pale lapesccd • 1 
Poppy 

Fi LOch nut > I 

Sesiine - * ) 

L astor - ^ 

India nut (thick) J 
Gallipoli - • 1 
Olive - -J 

duty 

I- ytilou- 
whitc 

1 white 

1 yellow 


The {H>i 2 ieipa] ose oi this table is to distingaivh fish {nm Animal and vegetabk oils, 
owing to the distinct red colour which the former a^sump, and which » so distinct 
that one per cent of fish oil can be detected m any of the others Henipsecd o I also 
becomes brown-yellow, and so thick tlut the vei>scl containing it may be inv cited, 
fbr an instant, without losing any of its contents, whilst iinseed oil acquires a much 
blighter yellow colour, and lemains fluid India nut oil is characteiiscd by giving 
a white mass, becoming solid in five minutes after the addition of the alkdh which 
IS also the case with Galhpoli and pale rape oils, while the others re mat i flnid * 
The next test he ni>cs n, di'ute suiphuno acid, and ns the leactions vaiy with dhe 
strength of the acid, be employ s three different strengths. 

Sulpkune and oj »p ttr \ 475 

Tlte mode of applying this acid constots in agitating one volume with five volumes 
of oil until complete adimxture, and after standing fifteen minutes the appearance is 
taken as the test reaction 


Not rakwred 

Coloured 

Aniul* 

VegeUble. 

Fuh 

Animal. 

V egetablf 

Laid, dirty. 

India mL 
Pale rape- 
seed. 
Poppy. 
Castor 

Sperm 1 light 
Seal ] f«d 
Cod- 1 por- 
hver J pslft 

Neat’s- T yellow 
foot J tinge 

Olive - -I 

:}F- 

i^Bseed - gree a 

French nut - brownish 
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The most stnlcing reacdooe m this table are those presented by bempsced and 
linseed oils for the green eoUniiatioa vhich they acquire u sueh, if they ^eie 
used to adnlterate any of the other oils, they would he immediately deUcted if only 
present to the amount of ten per cent 

The red colour assmned by the fish mis with this test is also sufficiency marked to 
enable a» to detect them in the proportion of one pait in 100 of any other oil, and it 
ir at the point of contact of oil and acid when allowed to separate bj standing, that 
the red colour » pnncipally to he noticed 

Sulphuric atid, y(p gr 1 *> lo 

One \olnine of this acid is mixed, as before, a tth fi>L lolumes of od and allowed to 
stand five minutes 


J tglil LoWdtioni I Marked ColoaTatiDDs 


Animal. 


liab 

\ geuble 

Lard 

SiatV 

ioot 

duty 
white 
biownish 
dit y 
^ white 

Olive 

Sesame - ' 

India nut ‘ 
Poppy - 
Castor -J 
Pale r*pe- \ 
bted - J 

r greenish 
white 
'gnenish 
duty 1 
whiU. 

dmv 1 
■wlitc. j 

1 

^"t] I" 

] I™*'*- 

Gallipoli >^iotenvp 
IreuchnuiJ grey 
[ inteo«e 
Hempseed J gnen. 
Linseed *1 duty 
t green 


As hempseed, Imseid, fish GaHipohi nnd French nut oils are the only ones tli it 
aasumo with the above reagent a decided Lolouration, they can be disiostred jn ary 
of the othen 


Sulphuric acid of^grl 635 

'fhis acid IS used m a similar luanuei to those abore, and the eoloiiration noted 
aftei two minutes 


Not cotoureil 

Uiatinitly oolourod | 

VcEBtablf 

' Fiah. 

Annu il 

VcKCtablp 

Poppy 

Sabame 

Castor. 

1 Sperm'! 

1 Sul > [intense 

1 Cod- Thrown 

1 hver J 

! ^ 


01 ve (light) 

Hempseed (intense) - 
Linseed - - - 

Gallipoh - - 

Pale lapeseed • 
French nut 

India nut (h^t) - j 

■ 


The colourations prodneed by ^ulphunc acid, sp gr I 635, are so marked, that 
they may he consulted with great advantage in many cases of adulteration for 
example, Mr Calvert has been enabled to detect distinctly ten per cent of rape seed 
in olive oil, of lord oil in poppy oil, of French not oil in olive oil, of fish oil in neat’s> 
foot oil 

This appears to he the raaxinram strength that can he used, for neariy tdl the oils 
begin to carbonise, and their distinct colouiatum to be destroyed. 

Acuon of nitne acid, of different sttengthB, on oils*— 

JVtMc acid o/»p.gr,J *180. 

One part of this amd, by measure, is agitated wifii five parti of oil, and the appear* 
aoee, after atandiDg five minuteSf ii described in (hia table 
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Kolcotaatfld. 

1 ColQimd. 

Full 



Fuh AuiindL 

VegeuUe 

Cod- 

hrer 

Lard. 

India nut 
Pale rape- 
seed 
Poppy 
Castor. 

Seal . pink 

*»• u'i 

Ohre -1 
Oalhpoli 
Hemp- 
seed -. 
Trench ' 

llUt 

Si'same 
(oiange) 
Linseed -J 

greenish 

dirty 

green 

' yellow 


ThU test w efficiently delicate to detect dwtinctlj 10 per cent of liempsced oil m 
linseed oil, as ilie miKture assumes tlie greenisb hue so chaiaotenstio of the former 
Although oil re acqmres a jcreen colour, still its shade is such that it is vutiieU dis- 
tinguished from that of hempseed 


* Nitru and of tp gr I SSO 

The proportion of acid used, and the time of contact are the same as the last 


Mot coloured ' 

Coloured 

Fi.h 1 Animal, 

Vcvetable • 

Tiah 

Animal, | Vegetoble 

('od- Lard 
liver 

1 

1 

India nut 
Pale rape- 
seed , 

1 



Poppy ] 
(yellow) 
Trench 
nut 

Si same 

Olive 

Gallipdli 

Hemp- 

seed 

Linseed ■ 

- red 

^grecnislt 

greenish 
dirty 
[ hrowD 

yellow 


The chief charaeteTs m the ahore taUe are those presented hy hempseed, sesame, 
French nut, poppy, and seal oils, and they are such that they not only tna} hi. em- 
ploy ed to distinguisfa them Aoni each other, but are sufficiently delicate to detect clieir 
presence when mixed vith other oils, in the proportion of 10 per cent 

JVitnc ueid qf sp gr 1 880 

One part of this acid is mixed vith 5 parts of oil hy measure, and remains in 
contact 6 minutes. 


Not colouind 

1 Coloured 

V^ieubla. 

Fiih. 

Animal 

VcB«Uble 

India net 
Pale rape- 
seed 

Castor 

Sperm 1 

SI- «■* 

liver j 

1 

Neat’s- ' 
foot 

Lard -■ 

hght 
‘ hrown 

rjs. 

_ yellow 

Poppy . . 

French nut (dark ) - 

Sesame (dark) - 

Olive - - 

Gallipoli - 

Hempaeed 

1 Liosoed - 

red 

greenish. 

‘ greenish 
dirty 
hrown 
greun, 
hi. coming 
brown 
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Tbo etdonratioiug here deecnhed are yeiy mailed, and ean be employed vtth ad* 
vantage to discover sereral -wen-luova cases of adulteration , fbr instancef if 10 per 
cent, w sesame or French out oil exists in olive oil , bat the same proportion of 
poppy oil cannot be thns detected, as the ooloar produced la not so intense as in the 
other oases. Bat if any doubt runaiaed in the mmd of the operator, as to whether 
the adolteratiog od was sesame, French nat, or poppy, he would he able to decide it 
hy applying the test described in the next table, wture he wiU find that French out 
oil gives a fibrous semi saponified mass sesame a fluid one, with a rad liquor beneath, 
and poppy, also a fluid miias, hat floating on a colourless liqnid 
The succeaute applicatioa of nitnc acid of tp gr l 3 ^, and of caustic soda of sp 
gr 1 340, can be alto successfully applied to detect the tol^wins very frequent cases 
of adalteiiitioa , first, that of Gallipoli with fish oils, as Gallipon oil asanmes no dis- 
tinet coloQT widi the acid, and grves with a soda a mass of a fibrous consutency, 
whilst hsh oils are coloured red, and become mucilaginous with the alkali 
Secondly, that of castor oil with poppy oil, as the former acquires a reddish tmge, 
and die mass with the alhali loses much of its fibrous appearance 

Thirdly, rapesced oil with French not oil, aa nitric acid imparts to the former a 
more or less intense red tinge, which an addition of the alkali increases, and renders 
the ssini saponified mass more fibrous 

Mr Calvert here remarks that the colourations which divers oils assame under the 
inflaence of the three test nitric and sulphuric acids, cliarly shon that the reason 
why chemists had not previously arnt ed at satisfactory rc Alts m di«tingaiahing oils 
in their various adulterations, was that the acids they employed were so conceiitrated 
that all the distinctive eolocrations uire lost , the oils became yellovi or orange , but 
thire 19 no doubt that the above nagents mil enhance the >alue of Mr F Bandet’a, 
as they afford tery useful data to specify the special oils mixed with olive oil 

Cavatic soda 0/ ip gr 1344 

Tbe following reactions wcie obtaiued on adding 10 voltunes of this test liquor 
to the 5 voliunea of oil which had just been acted upon by I part of nitric acid — 


A tUircus n. la rormeil 

A fluid DMBB M foimed 

tn mil 

\ea(tible 

1 1.1 

An nal 

\ vgetajlc 


Gallipoli ' 
India 
nut - 
Castor 
French 
nut > , 
Hemp- 1 
seed - J 

“■wh tt 

“ red 

light 

1 brown 

Ibperm 
be 1 
Vod^ 

1 hvei 

Lard 

Imietd - - 

Poppy (light) - - red 

r brown 1 

Sesame ■< hquoi }■ amber 

beneath J 


* Tlavmg giicn lo a previous pa sgiaph some of tbe most useful reoctious noted in 
this table, attmtiou will simply be called to the following mixtares ncat’s-foot with 
rape, Gallipoli with poppy, cistor with poppy, hempseed with linseed, sperm with 
Fictich nut, and Gallipoli with ( rench nut It w necessary also here to mention that 
tlie brown h\aor on which the simi saponified mass ol sesame oil swuns, is a very 
d(.I cate aud characteristic reaction 

The next test used ispA^s/iWu. and 

One part by measure of i>>rupy tnhydrated phosphoric acid u agitptedwith 5 parts 
of oil iJic only reaction to be noticed is the dark icd culonr, rap dly becoming 
black which phosphoric acid imparts exclusively to the hah o Is, as it enables us to 
delect 1 pan of these oils m 1000 pms of any other nniinal or vegetable oils, and 
cscu at this degree of dilution, a distinct colouration is cnmmunicated to the mixture 
Sifixtu?e of sulphw tc and Hitric and 

This test IS formed of i qual t olumes of sulphui ic acid of sp gr 1^4';, and nitnc acid 
of sp gr 1 3 10, and is thus used one volume of this mixture is mixed with 5 volumes 
ot oil and allowed to stand 2 minutes By this test 3 of tbe oils remun nearly colour- 
less, sil, those of poppy, olise, and India nut wfaile all the others become brown, 
exci pt sesame, hempseed, and linseed wh ch become green, turnmg after, aeaame, 
intense red, aad hempseed and hnseed, bUch. 

Aqua regta 

Tliit test IB composed of 23 volumfs of hsdfoclilone acid of gr VlSS, and L 
Voi III X 
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vxduJDe of nitric acid of apt. gr. 1 330, and allowed to stand abont 5 hours , the reac- 
tK>as m the following table a» those ;irhich take place when a mixture of 5 Tolames 
of oil and 1 of the aqua regia is agitated and allowed to stand 9 minutes 



r cat’s- r alight 
foot "[yellow 


IVench I 
nut • I 
Sesame > > yellow 
I Lioseed > I 
! (greenish;J 
Hempseed greenish 


"When the foots cootaiaed in this table are compared with the preceding one*, we 
are struck with their utnfomiity, and are led to infer that noiuaiked action bad talceu 
place , but this conclusion is erroneous, as most of them assume a vivid and distinct 
oolouratioa on the addition of solution of soda of sp gr 1 340, as seen in the follow- 
ug table — ^ 


A Sbroua mau la loriDed 


A Bull! mats la fuimid 


NeatV- "I hmwmsh! Gallipoli 
foot /yellow (yellow n, 


(yellow lab) ; 

ladu nut , || 

Pale tape- 
seed (ycl- 
lovuLi) 

- { s 

H.n,p«d 


Laid, OiiVD “ 

>■““ ,1-om f 


1 f mange 

I with 
Se&ime ■/ hi own 
I liquor 
I [bintath 

iLinseod > orange 


The effects described in this table are oucJi that wt can discover with facilitj 10 
per cent of a given oil la many coses of adulteration , for example, poppy iii rape, 
olive in Galliptdi nnd India mrt, as all of them assame a pale rowj colour , but when 
poppy IS mix^ with olive or castor oils, there is a decrease in the consistency of the 
bemi-sapontdcd matter 

By the aid irf the above reagenU we can also ascertain the presence of 10 per cent * 
of V>ench mit in olnc or linseed oils, as the semi sapomfitd mass htcomes the more 
ffoid, and the presence of French not m pale rape, Gallipoli, or Indiq nut oils, is re- 
^guwd m QQUheqiience of their white mass acquiring an orange hue , ImKcd ml it 
dete^ in bempseed oil, as it rtndtrs the fibrous maifS of tht latter more mocilagmous 

Swme oil also givta with this reagent the ssme reaction as with nitric acid and 
alliaii, and poppy od is distinguished from all other oils, by giving, in this ease, a aeiai- 
saponified mass a beautiful rose colour 

To give BD Idea bow the above tables are to be used, Mi Calvert supposes a 
MQiple of mpeseed oil adulterated with one very difficult to discover Ife first apnljcs 
the caustic Alkali test, which, on gli mg a white mass, proves the absence of the fish oils, 
tog^her with those of hempseed or linseed , and as no distinct reaction is produced 
by tbe sample of oil under examination with the 3 sulpimnc and nitric acids above 
mentioned, poppy and sesame oils arc thrown out as they are reddened, neat’s foot 
^ India nut, carfw, olives and lard oils resting onlv m the scale of probabtlitv In 
Older to fosoov«r which of these is mixed with the suspected oil, a portion of it is 
agitatM first with nitric acid of sp gr 1 300, and then with caustic soda, anff their 
mutual action excludes neat’s-foof, India nut, and castor oils, as the sample does not 
give a fluid semi saponified masa The abseuoe of olive ml is proved by no green 
application of syrupv pbospborie acid. Tbe presence of lard ml 

‘*“*‘*® to the oil whiob has heen previoui.y 

acted on by aqua regia ^ 
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OILS, VOLATILE. ETHEREOUS, OR ESSENTIAL Th« Tolatile oils OMttr in 
every part of odoriferous plants, irkose aroma they diffuse by their exhalation , but m 
diffirent organs of diffbreat ^praea. Certain plants, snob as thyme and the scented 
lafttaite in general, contain volatile oil in all their parts , but others contain it only in the 
bloBBoms, Uie seeds, the leaves, the root, or the hark. It sometimes happens that different 
parts of the same plant contain di&rent oils , the orange, for example, fonusbes three 
differentoils one of which resides in the flowers, another in the leaves, and a third in 
the skin or epidermis of the fruit The qnanuty of oil vanes not only with the species, 
but also m the same plant with the soil, and especially the climate , thus in hot countries 
it 18 generated most profusely In several plants, the volatile oil is contained in peculiar 
orders of vessels, which confine it so closely that it does not escape in the drying, nor 
IS dissipated by keeping the plants for toany yearx In otl er specits, and particularly 
in flowers, it is fermed continually upon their snface, and flies off at the moment of 
Its formation 

Volatile oils are usually obtained by distillation For this purpose the plant is 
introduced into a still, water » poured upon it, and heat being applied, the ml is 
volatilised by the aid of the watery vapour at »he temperature of 212®, though when 
alone It would probably not distil over unless the heat were 100® more 

There are a lew essential mis which may ho obtained by expression, from the sub- 
stances which contain them ( such as the oils of lemons and bergamot, found in the 
pellicle of the npe fruits of the Citrus /tnumrioR and bergamui, or the lemon and the 
bergamot The ml comes 1>nt m th» case, with the juice of the peel, and collects upon 
Its surface 

For collecting the oils of odonferoiis flowers -which have no peculiar otgans for im- 
prisoning them, and therefore speedily let them exhale, such as violets, jasmine, 
tnherose, and hynemtb another proecas'most be resorted to See I*biifi»i£«v 

Essential oils* di^r much from each other in their phj steal properties. Most of them 
are yellow, otheiu are colourless, red or brown , some again are green, and a few are 
blue There colours have been shown bv Piesse to be principally due to the presence 
of a peculiar body, termed by him AzufeTU, on account of its intense blue colour 
Fr im his cKpenments, be concludes that — 1 Essential oils wbti.h tire colourless con> 
tain neither aznlcne nor resin 2 Essentia] oils which are yellow contain ivsin 
only 3 Essential oils which an Vrlue cemtu'D azulene only 4 Essential oils which 
are brown-green and vellow-green contain arnUue and resin together, in proportions 
varj ing as optically indicated. N utmeg is an ex imple of 1 , old lemon ^ 2 , chamomile 
of 3, patchouly and wormwood of 4 They have u powerful sniLll, more or less agree- 
able, which immediatLiy after their diPtillation is occasiouatlj a little rank, but 
becomes less so by kiejnag The odour is seldom as pleasant as that of the recent 
plant Their taste is acrid, irritating, and heating, or merely aromaac when they 
are largely diluted with water or other substaneex They are nut greasy to the touch 
like the fat oil^ hut on the contraiy make (hr skin feel rough They ore almost all 
lighter than water, imly a very few falling to the bottom of this liquid, their specific 
gravi^ lies’between 0 847 and 1 *090, the first nuinbcr denoting the density of oil of 
citron, and the second that of oil of sassafras Although styled volatile oils, the 
tension of their vapour, as well as itv specific beat, is much less than that of water 
The boiling point differs in different kinds, but it is usually about 316® to 320® Fahr* 
Their vapnnra sometimes render reddened litmus paper blue, abhough they cqptain 
no ammonia When distilled by themselves, the volaule oils are partialU decom- 
posed, and the gaseous product of the poition decomposed always carry off a hitle 
of the oil When they are mixed with clay or sand, and evpttsed lo a dikiilling laar 
they are m a great measure decomposed, or when they are passed in vapour through 
a red-hot tube, combustible gutes are obtained, and a brilliant porous charcoal ig 
deposited ID the tube. On the other hand, they distil readily with water, because the 
aqueons vapour formed at the surfkce of the boiling fluid carries along with it the 
vapour of Uie oil produced in virtue of the tension which it possesses at tlie 212th 
deg Fahr In the open air, the volatile oiiS burn with a shining flame, which deposits 
a great deal of soot The congealing point of the essimtial oils i anes greatly j some 
do not solidify till cooled below 32^ others at this pomt, and some are concrete at 
the ordinary temperature of the atmosphere. 

When exposed to the air, tbe voJatiJc oils change their colour, become darker, and 
gradually absorb oxygen This absorption commerices whenever they are extracted 
from the plant containing them The oil turns gradually thicker, loses us sntell, and 
is transformed into a resin, which becomes eventually haod. De fiaossure found 
oil of lavender, tecently distilled, had absorb*, d in four winter months, and at a tem- 
pi.rature beiow 54° F , 5^ times its volume of oxygen, and had disengaged twice US 
ToliiiDp of carbonic acid gas, nor was It yet completely satarated -with oxygen The 
tteaTi>sceQre of anise sejd oil absorbed at its liquefy ing temperature, in me space of 
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two jeon, 156 timefl its Tolsme of oxygen gsi and disengaged 26 tines its Tolnme of 
carbonic and gaa, To preserve oils m an unchanged state, they must be put in 
pliiaCs, filled to the top, closed mdt ground glass siopples, and placid in the dark 
Volatile oils are little soluble in water, yet enough so as to impart to it by agitation 
their characieiiltte smell and taste 

They are soluble in alcoliol, and the moie so the stronger the spirit is Some 
volatile oils dooid of oxygen, auth as the oils of turpentine and citron, are very 
sparingly soluble m dilate alcohol , while the oils of lavender, pepper, &e are con' 
eiderably so Such combinations foim the udonferous spirits which the perfumers 
incorrectly call waters, as htender wafer, tin de Cot gne^ eau de jatnin, 8te They 
become turbid by admiatuie of w^ter, which bciaes the alcohol, and separates the 
volatile oils Ether also dissolves all the eoscntial oil<> 

These oils oonihine with several vegetable jcids such as the acefac, the oxalic, the 
succimc, the fat acids (steal ic marguic, oleic) the camphoiie and subene 

With tbe exception ot the oil of e oves, the voiatile oils do not combine with the 
salifiable bases, ihey have been p irti illy combined w th caustic alkali, as m the cd>e 
of Starkey’s soap This is prepared bj tiiturdimg rettnily fused caustic soda in a 
mortal, with a little oil of turpen in , a Wed drop by drop till the mivtuie has 
acquired the cousistencc of soap J ht compound is to be dissolved in epmts of wine, 
tiUered and disulh d W hat remains after the spirit is di an n oft, consists of soda 
corabiued with a nsm formed in tbe oil during the act of tnturation 
Ihe essential oils dissolve all the fat oils tbe resins an^ the amnul fiits 
In coinmerce, these oils iit often adulter ited with fatoi s, resius or bilsamof capivi 
dissolved in volatile oil Ihis fkriiid m^y be detected by putting i drop of the oil on 
paper and exposing it to heat A pure essential oil evapoiatea without leaving any 
rcsidaum, whilst an oil mixed with any of the above subshmees leaves a translucent 
stun upon the paper If fat o 1 be present, it will remain nndissolved on mixing the 
adulterated essential oil with thnne its volume of spiiit of wine of specific gravitv 
0 840 Besmous mattei mix d with vclatile oil j» eisily detected bwingleftm tbe 
alembic after distillation Oil diluted w th spirit of wine forms a milky emulsion on 
the addition water the alcohol is ‘ibsorhcd ty the water and the o I afterwards 
found on the surface, in a gradu ited gl'ib<> tube, w 11 show bv its quantity the vmount 
of the adulteration 

Oil of biUfr atmandi IS j> epaivd bv exposing the biltei vlmond cake, from which 
the bland oil has been cxpic^std, m a skvc to the vapour ot water rising within the 
still Ihc stiirn, as it passes up thiuush the hrmstd almond parmdi^tiutf carries off 
Its volatile oil, ind cnndeusis vlurg with it in the worm The oil which first comes 
over and which falls to tin bottom of the water, has so pungent and penetrating a 
smell th It It IS more li<.c i v anogen gas than by urocy vmc or pinssic acid This oil has 
a ,;oldLa yellow eoioni , it is luaviei than water, wltm much diluted, it has an 
agreeable smell, and a hitter buinuig taste Whin expo^d to the air, it absoibs 
oxvgen, and lets fall a heap of cry stale of benzoic acid Pci tamers formerly employed 
a great qa mtity of this oil in sceDtijpg then soaps But nitro benzole is now used 
instead of tbe essential oil of bitter almonds in fiavouimg See Bevzoll , T^itbo* 
^ Bi-\zoLb A similar oil is obtained bv dist llmg the following substanceswiih water 
— the leaves of the peach {Amggdalia, Pirnoa) the leaver of the bay laurel (iVsBus 
/aurw-cmiauv), and the bruised kernels of cbcirv and plum stones All these oils 
ooQtaiii hydrocyanic oeid, which renders them poisonous, and they also geociatc 
benroic acid, by absorbing oxyjxn on exposuie to air 

Oif of anao-teed, u extracted by d sMlaiion irom the seeds of the Pimptnjla arntmn 
Oil oj bergamot, is extracted by pressure from the nnd of the iipe fruit of the Ctti u» 
Aergamut 

Od of lajfpul IB prepared id the Moluccas, by dictillmg the dry leavca nf tbe 
ifrlaJettea eiHcpufi k njeput is a nativ e word, s gnify ing meitlv a white tiee 1 his oil 
IB gmn , It has a butniog taste, a stiung smell of camphor, turpentine, and savme 
ahfie oti ofcaramtv is extracted from the seeds of the Caruot ratm 
The od oJ ciuaia, the Cmaamomum cossta, i8 yellow passing into brown 
7%« od of chamomile is extrueted by distillation from the flowers of the Antkemia 
ffo&i/is It lias a blue colour when quite ft^b, but becomes yellow by exposure, it 
possesses the peculiar smell of the plant 

Oil ofcttmamoH, is extracted by distillation from the bark of the Zaicnw ciRRantontiuii. 
It is produced chiefly in Covlon fiorn the pieces of bark unfit for exportation. It is 
dwi tllAd over with difficulty, and the process a ptomoted by the addition of salt 
water, and the uso of a low still 

Tbe oi{ qf efoees, u acted ftrom the dried flower budsrflf the Cargcphjftn aromor 

ftrvs. It IS colourlessi or yellowish, has a etrong smell of the cloves, and a buming 
taste. It IS one of the lea^t volatile oils. 
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Tht od o/cU^, b exbneteA hr distOlatum tnm tbe flown* of the Sambwatt tiiffra, 
Od o/’/omm/, is eKtrueted by distillation from the seed* of the AttHhum/ante^Km, 
Oil qfnnipa-, i» obtained by distilling jumper hemes along with water These 
shoald he bruiwd, becaose their oil is contained m smalt sac* or reserroirsi which 
mast be hud open the oil can eBcsj>& It is limjdd and coionrless. or somelunee 
of a Amt greenish yellow colour 

Tie otl ^hineader, u extracted from the flowering qwke of the Zavandnh vero. 

Otl 0 / kimme, u extracted by pressuie from the yellow peel of the frwt of the 
kmoD or Citrus /tsumnem. . - . - 

The od of naee lets All, after a oertam tune, a concrete oil under the form of a 
orystalline erast, called by John aqinsticme 

The oUiifnutMge is extracted chiefly from mace, which is Ae inner epidermis of 
Aese nuts. 

The od of oranye floweret called nerth, is extracted from the frcA flowers of the 
Citncs duraafttm. When recently prepared it is yellow, but when exposed for two 
hours to Ae rays of tbe sun, or for a longer tune to diffuse daylight, it becomes of a 
Tollowish-red It is wery floid, lighter Aan water, and has a most agreeable smell. The 
aqueous solation, known under the name of orange-flower water, is used as a perAme 
77ie od of pardty u extracted from tho Apnm petroeAtnum. 

The od of pepper is extracted from the Ihper nigrum. 

The od of peppermint i* extracted from the Afrn/Aa pipenia. 

The oil of ptmnto is exfracted from the cDTelopes of Ae fruit eff the £«^nw 
pmenla. which afford 8 per omL (ff it. 

The oil of rhodium is extracted from Ae wood of the OmrolvulHa eeoparnu 
The od of roses, called the altar or otto, is extracted from the petals of Ae .Rom 
cfuti folia and semperrirena 

The<^ of rosemary is extracted from Ae Soamarimia offinnaha 
Tkeod^aaffron is extracted from the atiymata of Ac Cyonusatitma It is narcotic 
The oil of taeaafraa is extracted from the woody root of the Lnwua aasaa/raa. 

Od of eatine is extracted from Ae leares of Ae Jiniperus aabma 
Od of thyme is obtained from the Thymus 
Oil ^ toormwood is distilled from the Artemnia absiatkium 
0i/qirrur7>en{i}u' See Tuhpevtink. 

In tbe last edition there appt ared a somew bat long paper on Ae tests of purity for 
the essential o Is. It has not been thought desirable to preserve tbis, for, alAough it 
contained much raluable matter, a Allied chemist could alone axuil himself of the 
facts stated by Dr Ure. 

For all general purposes, Ae few remarks on page 807, on the nuxtore of the At 
oils with tht. Mscntial oils are quite sufficient 
OLD RED SkbDSTONE A geological formation so called , named by Sedg- 
wick and Marchisnn, Dcvomak, as portions of Ac system are peculiarly develop^ 
in Deron^hire See bAXUSTONE. 
or E ATES are saline compounds of oleic acid with the bases. 

OLEFIANT GAS is the name ongmally given to bi carburetted hydrogen See 
Carbcbetted HmnoGivK 

OLEIC ACID A neutral oil, obtained by saponify mg mutton fat with potash,' 
and decomposing tbe soap with snlpboric acid. The At acids are disBolved m hot 
alcohol , Ae solution on cooling is expressed, and Ae operation freq^ntly repeated- 
Oleic acid IS insoluble in water, but soluble in alcohol and ether Its formuA 
appears to be C«H»0»,nO 

OLEINE, or LIPk LE Obtained by boiling Allow in alcoboL It » re^rded as 
au Oleate of oxide of g^eryle. It constitutes the more fluid portion of ails. 

OLEDH JEGORI8 ASELLI See Cod-kver Oil m article On-s. 

OLIBANUM » a gam resin, used only as incense in Boman-oatholie churches. 
OLIGOCLASE. See FsxsPAn 
OLIVE OILS See Oils. 

ONICOLO, OR NICOLO. A vanety of onyx having a ground of deep brown, in 
which is a band of bluish white. It is used for cameos, and Affeis from the ordinary 
onyx in a certain blending of the two coIoutbl— H W, B 
ONYX A mineral belonging to the ehaloedonie variety of quart* It rasembles 
agate, excepting Aat Ae eoloun are arranged in flat horixontri planes. When the 
layers consist of janf and white chideedony, the stone is called aardoHyi * 

Th^ stones were formerly more pnsed than they are at preaent. and were fre- 
quently cut in cameo and intaglio 

OOLITE iOolah , Germ From Wv, an egg, and klflor, a atone ) Those varieties of 
® ”* ““posed of an aggregation of mnall spherical concretions 
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Tlie particles are geneimltj formed of eonoentne layen of cariwuBte of lime 
arranged rouod a gma of sanA a fh^^ent of shell, or some orgafiie sohstaDce, 
fomnng tho noeleos around irhich the ealeareoas matter has been deposited 
Tbe name roestone, fbom the fkaeifhl resemblance of these oolitic concretions to 
the roe of a fish, has likewise been given to this kind limestone when the gtaios 
are of small sixes, when of comparatiTely large dimensions, as in some beds of 
Inferior Oolite in the neighboarbood of Cbeltenham, they are distingauhed by tbe 
name of peastone or pisolite (feom vnroi', a pea, and A<Sax, aUme) 

In geologies! nomenclature, the term oolite has a more extended signification, and 
18 applied indisenminatelr to the entire aocnmnlation of strata consisting cd limestones, 
marls, clays, sands, intervening between the Trias or New Red and the Wealden 
fonnations, in consequence of the hmestones of those deposits feeqnently poeseesiag 
an oolitic structare Of these, Portland stone, Coral R ig, Bath or Great Oohte, and 
Inferior Oolite are the most important in an economical pomt of view owing to their 
fhrniehing fine descriptions of fret stone, suitable for building and ornamental perposes, 
both fiom their tints which are iither white or cienm coloured, and the large blocks 
in which they can be obtained 

The well known white fVeestone obtained feosa Caen in Konaaady is an Oolitio 
limestone belonging to the Bath or Great Oolite feroiation 

Although the oohte formations con«titnte the chief repositores of limestones 
potsesMi g an oolitic stroctorc, they are not confined to those groopa of strata, but are 
iret with m other fhrma*ions, as for instance m Bomc*ti^ of carboniferons or 
mniintun limestone in the nc ghboorhood of Bnatoil, as well as very largely in that 
of Iieland — H B 

OOST, or OAST The pros incial name of the stove in which picked hops are dned. 
OOLIIIC LIMfSlONE hath stone rortWnd scone, Caen stone See 

OPAL An ornamental atone 

1 he following are the more important v-ineties of the opal — 

J he prerum^ opnl exhibiting a plai of iichco'ours 
J ire opal or qiiasel, with h^icmth red md yellow reflections 
CumiRon opal, semt opal , no i opjk«e(nt saneties 

, now nt, lint li c ini nc w bs imneraon in w iter 

CathMotHf, marls opaque, of a bluish white colour 
Hyalite, colourless, pellucid, oi white 
Of at joAjier HOfid tpaf, and seicrt’ others 

All these ar composed of sil n in iht gchtraising state, with more or less wifer, 
and occasion illv as aicidentAl admixtures other bodies in small proportious 

Hj anal} si*, tlie following results hast, been obtained as it regards the silica — 


The precious opal <f Ilunpiv 
The fire opal of Mi \ico <■ 
Ditto of Faroe - 

Seim opal of Hanau 
Ditto Rischin 

Cacliolong of F u oc 


92 nlica. 
fis „ 

88 71 „ 
82 „ 

92 i6 „ 
91 S2 „ 


Opal mat he tigirdid as *10 niclcar ihle qmrtr Ita fiacture, eonohoidal , lustre, 
vitreous or resinous , colour*, white j. llo s , Ti.d, brown, grctu, grey Lively play of 
light , hardness, I ^ to 6 1 , sj tcific gras itj , 2 0 * 1 1 It occurs in small kidnej -shiped 
and stalactitic sbapis md large tuberose concntions The phenomena of the pHj 
of coloui s in precious opal havt not been aatisfactonlv explained It seems to be con 
nected with the regular structure of the mineral Hau) attributes theplaj of colours 
to the fissnrtsof the inteiioi being filled with filns of air, agieeablv with the law of 
Newton's coloured rugs Mohs, however, thinks this would prodneo irdeseence 
tnenly Brewster concliidis thit it i!> ow mg to fissuies and cracks in the interior of 
the niBbS of a uniform stupe It is s*iid that the op<il which grows after a while dull and 
o|i«qne maybe restored to its former bcaoti if put for a short tune in water or oil (T) 
1 he precious opal stands high in estini*ttioii, and is considered one of the most 
valu-ihle gems, the sise nud beauty of the stone and the variety of the colours 
detemuoing its value 1 he so called “mountam »f light,'* an Hunganaa opal m the 
Gnat kzhibition of 1851, weighed 526^ carats, and was estimated at 4000k sterling. 
In Mienna is a precious opal weighing 17 or , and it is said ajeweller of Anwterdum 
offend half a millvou of florins foi it, which was refused 

Hydt ophmc, or oealia mnndi, is a variety of op il w ithout transparency, hut acqninng 
It when unmet sed in water, or in any transparent flui 1 Precious opal ww ibaud by 
Klapioth to GODstvt of silica, 90, water, 10, which is a very cunenu oonibniBtioit 
Hungary lias long been the onli locality of precious opal, where it occurs near 
( abchaii, along with eominon and scmi-opil, in a kind of porph}r} Fine varieties 



omM. 


liaTe, however, been bie]^ diacovered m the Faroe idADds , wd aioet bcan^Ait oaea, 
wmetimee ^te traDSMrent, near Gneioi a Dios, in proMoce of Hooduias, 
Amerioa. The red and >dlow bright coloared varieties of fire opal are ibnod near 
Zunapan, tn Ikxieo Preeioiia opu, when fitabioned for a gem, » generally cut 
wirh a convex surfitce , and if larger pure, and exhibiting a bright play of colours, 
18 of conaideraUe value. In modern times, fine opals (tf moderate bulk have been 
fhqiieatly sold at the price of diamonds of equal sire , the Tniks being particularly 
fond ci them The estimation in which oj^ was held by the ancients » baldly 
endible Ncmias, tlie Roman senator, preferred banishment to psTting with hii 
fiivonrite opal, which was coveted by Mark Antony Opal which appeals quiU red 
when held against the light, » called pinisof by the breach, a name also given to the 
sapphire or corimdum asteria. or star-stone 
OPEN CAST A mtntiip term, signirying that the mineral, whatever it may be, 
18 obtained by open workings, and not bi mm mg 
OPERAMEILR is the name given to an apparatus indented bj Samncl Walter, 
of Leeds It consists of a train of toothed wheels and piQions tncl std m a box, 
having indexes attached to the central arbor, like the bomds of a clock and a did 
plate, when-bv the nomber of rotations of a sh ift piojcctmg from the posteijor part 
rf the box is shown If this shaft be connecud b\ anv convenient means to the 
working parts of a gig miU, shearing frame, oi anv other machinery of that kind for 
dres&iDg cloths, the numbti of nxations made bv tht opciating machine wiU be 
exhibited Iv the indexes (9on thi dial plate of this apparatus 

A similar clock woik mechanism, called a counter, has been for a great many yeora 
employed m the cotton iictorics and in the pumping engines of the C ornish and other 
mines, to mdicate the rumber of revolutions of the mam sliift of the milt or of the 
strokes of the piston A common pendulum ut spring cloek u commonh set up 
alongside of the counter, and sometimes the indexes of bn b are regal itcd to go together 
OPIUM 18 the juice which exudes from incisions made m tbe beads of npe poppies 
(PnpatCT sofflsi/tium), rendered concrete b\ exfosure to the air Ihc bistipium 
which 18 found in the European mark ts cunie» from Asia M nor and 1 erpt , what 
M ID poitid from India is reckoned infetior in quality This is the most valuable of 
all the vegetable products of thi gnm re»in family and very remaikable for the ccmi- 
plexitv of Its chemic il composition 

Dr Latwell lia'>, in the Fharmaeeiitical Journal fur 165 ^ given an ndii iiabh acconnt 
of the cultivation of tbe poppy and the ] re] aration of opium in India We quote 
biiefiy from hi', paper At about three or four oelmk in the afternoon mdmduils 
repa T to tbe field and apnify the po] py cip<ni1eb with slurp non inatruiiunts caiiid 
nufJtiais Thes are f lur narrow bars of iron, each about six niches in length At 
one extren itv lOeh Vii docs not exeeia a quarter of an inch in breadth, but it gradu 
ally expands, until it has acquired the bieadth of one incb at the opposite end, wheie 
It 18 decplr notebed Ihe siues of the nutcb are somewhat curved and ground to 
sharp edges and the external edges are brought to sharp poin *8 Tht four little bars 

bt ing placed side by side arc bound firmly together by sti ong cotton thread and the 
po nts at their enttiug extreu ifics are kept separated from each other, to the c xtent of 
of an. inch by tneona of the cotton thre id, whicli is passed between each pan of eon- 
tignous blades With this mstraraent the pojipy heads are scarified, and iru u these* 
Bcarificatjons a milky j nee exnd s 

The capsules having b»>cn scanSed in the aftcranon, the collection of the juice is 
made at an earlv hour the following moruinir Ibis u effected by means of instru- 
ments cdlled seetoabi wh eh are niadc of sheet iron, and resemble concave trowels 
With these the juice is scraped off from the surface of the scarifications until the in- 
strument becomes fi le 1 , when the contents are emptied into an earthen pot, which 
the collector camev by his side hen first collected the jntoe from tbe capsules 
presents the appearance of a wet gtanular masiv of a pinkish colour, and m the bottom 
of the vessel winch contains it is found collected a dark ffiiid resembling infusion of 
co&e, to which tbe name of piaffeK>aA » given This juice when brought home is 
placed in a shallow earthen vessel, which is tilud to such a degree that all tbe pus- 
sewah can dram off This is placed in a covered vovsel, and leeeives no fhrther 
attention until it is taken to the government fhetory for tbe purpose of teing weighed 
For many additional partieolors rtUting to this drug, we must refer to Ae cooiplete 
article on opium in Dr Pereira's JIfaferia Medusa 

1 be fdlow mg list contains most of the varieUcs of opium known m oommerge 
Smyrna opium, &o«n Tarketf or the Indian opium Beaaru, Jfalwa, and 
■Ubont Patna. 

Constantinople opium English opium 

Jtoptian opium Trench and German ophuD. 

Tr^saond opimn, IftrsKm ifiium 
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Witb tbe cheiDistrT of opism thii vork oanot deal. In ** IHetionory of 

Chemurtry ” every mforsui'ioiL oa tku kead u given Out w^toriofioii of opiom m 
1864 vaB — 


From Turkey proper - - - « 

: : : ; 


Total - 


Um 

Caminitsd 

realvUue, 

344,019 

jf202,6S6 

4,479 

S,746 

l.'542 

617 

230,040 

205,998 


OPOBALSAM u the Imleam of Pern in a dry atafe 

OPOPONAX Thu 18 a gum leim, the toed milky Joke vrhich exiidee by 
mnnoD from tbe root of tbe parsaip-like plant Ppopowtx > tbu plant u 

fonad abundantly growing wild in Macedonia mid acily 

The gam vaa formerly need m medicine Referring to the ]>lBnt» Dioscondes namee 
it I\auiz Htreuleum, Aram Hcreatea, who ww Bopposed to have discovered it In bia 
time it was one of the three celebrated panacea or univenal mediemeB , at a later 
penod It was not admimstered interaally, but nas in general use in the form of an 
ojDUnent for the cure of woundB So recently as fifty yeara ago it was one of tbe 
standard drugs of the apothecary, but then chiefly ein]fioyed in the fbnn oi a plaster. 
The druggists of oni day are, however, gcarcely acquainted with it 
From Pelletier*B analysia, opoponaa is composed of — * 


Resin - -- -.-...-42 

Gum 3t4 

Starch ------- - -- 42 

Malic acid 

Ligneous matier - -..-..-98 

W ax - -- -- -- -- - 1 

Fs^ntial oil or otto - - - - - - 39 

Lose and extractive • - - - - • -14 

Total ... - - - - 1000 


As with gum myirh the essc'itial oil u easil} separable by distillatinn , it is a dense 
fluid of a peculwr patchouly Like odour , it lute receutlv beeu employed in perftimery 
ORAhOr A welt known fiuit See Cirnuv 

ORAhGE DIE 18 given bj a mixture of rtd or yellow dyes in various propor- 
tions Aruotto alone dyes orsuge, but it is a fug'tive colour 
ORCHI* LL \ EEDS 7 he cylmdiicul nuo flat species of Roecella used in tbe 
manufacture of Orchd and (\dbear, are so called by tbt makers The following list 
of orchella weeds is gnen by Areini 


Angola orchella, Racdla fucifarmn 
Madagascar orchella, R Jveiformu 
MiiuiitiHS orchella 
Canary orchella, R hwtorta 
Pape de Verd orchella, if tinzloiia 
Azore orchella R twctorui 
Madeira orchella, R ftncteirta and R fuct- 
/ormia 


Lima tnchcllo, large and round, R Utu- 
iorta 

Luna orcbella, small and flat, JR fmtfornus 
Cape of Good Hope orch^a, R hypo- 
mecha 

Barbaiy orebdia R tmctvna 
Corsican and Sardizuan orchella, R. hne- 
ioitt 


Dr Pen 11 a says— Mr Hannan Visger, of Bnslol, “ informs me that every liebea but 
the hist orcbella weed is gone, or rapidly going out of use, not from detenoratioD of 
their quality, for, being allow^ to grow, they are finer than ever , but because tbe 
Angola we^ is so auperior in qu ility , and so low pneed and abontoat, that the pro- 
duct of a very few other lichens uonld pa> tlie expense of manufaetare ” In the 
J'At/oat^htcal TtaKmrtitms for 1848, Dr Stenbonse has a valuble paper on tbe colour- 
ing matters of the Jicbens From it we extract hia direchons tor estimahog the 
coTounog matter in h^iesis by means of a solution of hypochlonte of lune 
Any convenient qusntity of the orcbella weed may be cut into very small pfroea, 
and then macerated with milk of lime, till tbe colouring matter is extracted ^ree 
or four maceraiions are quite sufBeieiu tor ihu purpose, if the lichen has been saffl- 
eiently qpmnunuted. The clear liquors should he filtered and mixed together A sc^u- 
taon of bleachiug powder of known strength should 'flien be poured into tbe lune 
solution from a graduated alkahmeter The moment the bleedung hquor cornea 
iQ eoDtaet with the lime solution of the heben, a blood red etdour is produced, wlueh 
diKqipeare m a minute or two, and the liquid has only a deep ydlofw colour. A new 
quantity the bleaching liquid should then be pourM into the Ipne 8oIaUon,and the 
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nuxitnre careAiUy Btin«d Tbu (^>ecition dunild be repeated ao long as the addition 
of the bypnohlonteof Inaeoaasea the prodaotiOB tbe red colour, for thuabowsibat 
the lime polanon atill eontama nnoudiaed oolonfic principle Tovarda the end of 
the pzoeeu, ilbe bleaohiiig aolotioo ahcmld be added by only a few dropa at a time, the 
mixture beug caretully itarred between eacb addition We faa\e oily to note bow 
mxny mcBSane of tbe bleacbing hqud have been regoired to destroy the ooloiiring 
matter in the solution, to detemine tiie amount of the oolurifle principle it coDlaiULd 
Dr Stenhonse suggests the following meihod for extractuigthe oolonfic principle for 
transpcvt Cot the hcbena into small pieces, macerate them in woodra rats with 
milk of lime, and satoiate the solution with either muriatic or acetic aoid The 
gelatanouB pnnaple is then to be eoileeted on cloths and dried by a gentle heat In 
this way the whoU of the heat eao he easily extracted, and the dried extract trans- 
ported from the most dietant looaitbes 


Impta-ft of Ordial (aa eaUed ta rotanw) m 1865 and 1864 
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Cwtt 

\ line 

Cw a 

\>lue 

• 

Portngal ------- 

] <^11 

£ 

2 799 

3 22s 

« 

6 243 

Eastern Coast of Africa « - - - 

7 841 

12, b 3 

4210 

6 "50 

New Granada ------ 

3 634 

5 566 

4,017 

6184 

Ecnadore- ------ 

6,607 

9000 

— 

— 

Peru . - - - - 

10,^66 

15,416 

18,103 

a5 960 

Chill ------- 

9 263 

13 849 

— 

— 

India Singapore, and Ceylon - - - 

Rntish India, BiHobay, ani hciode - i 


8,975 

— 


5,597 1 

i - . j 

5,751 1 

1 9,901 1 

Ctvlon - - - . - - 


- - I 

ias ! 

I Jb4 I 

Other parts 

j Total - - - - - ! 

3 714 

4",23i 

t>025 

74 4-6 

4 2i0 

39,9X7 

6 8-1 
60 5X8 j 


ORClh IS th(. nanc of the colounsg principle of several of the I clicn« Tlie 
lichen dried a d pulverised is to be exhausted hj boiin g aliohol Iht sohitmi 
filtered hot Iks fall in tbe cooing crystalline flocks which do not bel ng to the 
coionnog matter Tbe supematint alcohol is to be distilled ofi the ruidunai is m 
be evaporated to the eonsutence of aa CTtiact, and trifuiated wito water till this li jui i 
will disvdi e so more The aqueous s/Jution reduced to the consfotenca of ay nip, jn ] 
left to Itself in a cool place, lets fall, at the end of a few dais, long brown brittle 
needb a, which are to be freed by pressure firom tbe mother water, and dned i bst 
water being treated with anunal charcoal, filtered and evaporated will y leld a second 
crop of crystals These are orcin The taste of orcin is sweet and nauseons , it melts 
nadih in a retort into a transparent liquid, and distils without imdcigoing ani ch tnge* 
It u soluble in water and alcobi 1 hitnc irul col urs it blood red , which colour 
afterwards aisxppeaTs S ihacetate of lead precipiiates it completely Its oonvcTMt n 
1 to the orchil red n iffct ted by the action of an alkdli iii contact with the air hen 
dissolved, for example in anunonin and exposed to the atmosphere it takes a dirti 
brown red hue but when the orcin i«i exposed to air charge 1 with v ipoins of am- 
nion a, It a^sames h v degreea a fine violet colour i n obtain this risuh, the orein in 
powdet should be plao^ m a ca[isale alongs de of a saucer containing water of 
aminiaia-, and both should be coiered by a large bell glass, whenever the oicm 
has nqaired a dark brown cast, it must be withdrtwn fhim under the hell, and the 
excen of ammooia be allow ed to volatilise As soon as tbe smell of ainmoaix is gone, 
theorem is to be dissolved m water, and then a few drops of anunoiiia bemg pound 
into the brownish liquid, it assnmea a magnificent reddish s lolet colour Acetic acid 
pieupitates the red lake of lichen See LicuaN, Iathls 
ORDLAL BEAN Tbe Calabar bean 

ORELLIN A yellow coloanug matter obtained m amatto It is stdnhle m 
water, in aIcoho^ and ether It dyes alnmed goods yellow • 

ORE The natnra! compound of a metal with some other suhitanee, such as 
■ulphur, arsenic, &c 1 bese have been scnnetiines termed the mtHerabaera , 
and when metals are found free from such comhinatioos they are ealled mfive melala, 
and not ores 

OBS^ DRESSING OF See Dbe&bixo or Oaxs 
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OUEIDB. a nerr brau, is fhe name given bjr MM Meaner and Vabent. of Farit, 
to an alloy 'vbich has a golden bnlliaocy 

Copper - • - 100 I Sal ammonia - > 8 d 

ZiQO - - - 17 I Quitklime - * 1 80 

Magnesia ■> - 6 | 'J artar of commerce 9 

The copper u first melted and then the other things are added, by small portions 
at a time, tfcnnming and keeping m flision for about half an boor 
The oreide has m fine grain, malleable takea a moat Innlliant palish, and hat its 
complexion restored by the nse of acidulated water 
ORICHALCUM An old alloy, oalled also false anrer 
ORIENTAL rMFRALD liie name given to green sapphire 

ORIENTAL TOPAZ The name given to yellow sapphire 
OR MOLU A brass m which there is less xinc and more copper than in the 
ordinary btats , tbe otgect being to obtain a nearer imitation of gold than ordinary 
bra» affords In many of its applications the oolonr is heightened by means <ff a 
gold lacquer, but m some cases, and as we think with very great advantage, the true 
colour of the alloy is preserved after it has been properly developed means of 
diluto sulphune acid. 

ORPIMENT (Eng and Fr , Yelloto tulphde of arvauv, OpemeRt, Naturkpeft, 
Germ ) » found natnein man^ parts of tht world , in Hungary, Thrkey, China, Ac , 
the finest specimens being brought from Ptrsia, in brilliant yellow masses, of a lamellar 
texture, called golden orpimeot 

Natne orpiment is the axniptqmaitum^ or paint of go^d, of the ancients It was so 
call d m illusion to its nse and its coloar, and also b^anse itnas supposed to contain 
ftild From this term, the common name of “oTpijneat,' or “goU pamtf has been 
derived. 

In nature it is fiiuod most geoerally lo amorphous mss«es of a bright ye’icw colour, 
but vomtumes in cnstals, which are oblique rhombic prisms these ciystals are 
flexible, of a yellow colour, and posses" a brilliant lostre 

Native orpiment h is a specific gravity of about 3 48 Orpiment is also prepared 
artifiiially, chiefly in Saxony, bv subliming in cast-iron cururbics surmount^ by 
eonieal euvt-iron capitals, a mixture in due prorurttons of sulphur and arsenious acid 
As thus obtained, it h in vellow compact opaque massei», of a glas&y aspect , yielding 
a pQvdcr of a p lie y How t do ir 

Artificial oiqiiinint sterna to be a sibatance of nneertnin compos tion it contamms 
somitimea according to Guibourt, 94 per cent of arstnioiu acid, and only 6 per cent 
of the ten,ulpbide nl arsenic On thiv account it » much moie s iluble in water than 
the Dative orpim nt, and conscqnentlv a much more powerful poison It has been 
administered several timis with criminal >ntcrtibaB, and in many of the eases proved 
fiital Orpiment is the coin inng matter of the p gmcntealied king’a yellow, which 
IS a mixture of arsenious u ith a little tersulphide of arsLuie, yust as the sample aoalvsed 
by Guibourt 

, A piop^rtcrsulphideof aroinic mav be ebtainid b> passing a stream of sulphuretted 
hydrogen gas throagh a solution of arsenious acid m hydrochloric acid it falls as 
a bi illiatit vellow amorphous {wwilLr 

Ter<>u1phid of arsenic is insoluble in water and dilute acids, bnt is decomposed by 
ni tic acid and <tqu i regia. It fuses e imIi , and when heated in air burns with a ( ale 
blue flame, generating arseniuos and snlphiirous acidv In close vesseU it sublimes 
unchanged It is dissolved by amnioma, and (he caustic fixed alk dies fbimmg coIo r- 
less solutions, from which it is agun precipitatea by the addition of an acid lie 
alk lime sulphides also dissolve iL, forming doub'e salta, from which solutions it ib pre> 
npitated evm more completelv than from the former, bv the addition of an acid 
According to Dr Pans, Delcroix s depilatory, called pmtin auhtde, consists of quick* 
lime, orpiment, and some vegetable powder 

Orpiment is used by pyrotechmbts, and as a piiiment, the best kinds of native or- 
ptment being reserv^ for artists It was formerly used m medieinc, but at the 
present tune it is never employed — IJ K B 
ORTHOCL ASr (^Orthoklas, Oc rm Xor potash felspar, enters into the oompontion of 
many rocks, and is tbe common ingredient of granite, of which it ordinarily constitutes 
about per ceut It consiais of silica. 64 8 , alumina, 18 4 , and potash, 16 8 , but the 
latter » flequcntlj replaced by small quantities of lime, "oda, and magnesia, as appears 
from the /bfiowtog analysis, fixim Bavcnoi, by Abicb silica, 65*72, alumina, 18 57{ 
potash, 1408 , 80 da, 1 25 , lime, 034, magnesia, 0 10 sr too Specificgravitywia StoS 6 
Ortboclasc is colourless, or nalc flesh coloured or yellow, with a vitreous lustre, or 
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j)e«rij on tbe fboM of olMvage Tlie name is MnonH} nstncted to the subtnoila. 
cent yanetiee, there being tnnoy sub vnrietief (nonded oa Tanatione of lustre^ ooionr, 
and other di&renees), of trfaich the foUowtng are some of the principal, >iz 4da> 
iana a tm&apaTent or translucent Ihlqiar, met with in granitic rocks (ftequently la 
large crystals) , moonstone , sunstone , Marohuomte , er^bnte glassy felspar or 
lanadine, a transparent ranety found m rolcanio rocks, and eontaiamg four per cent 
of soda, or upiraida, foe. &c 

Before the Wow pipe, orthoclase fnsea with great difflcaltj to a blistered tnrbid 
glass in b<»az it diHolves slowly, forming a transparent glass. It u notacted on by 
acids 

Fine erystsls of orthoclBse are found at Bareno, on Lago Maggiore, in Piedmont , 
at Lomniti in Silewa , Carlsbad and Elnbogen in Bohemia , m many parts ot tbe 
Ural, in Braat}, the United Statea, in granite near the Lands End, and clStfubere 
u Cornwall , Monme Monntains m IreUnd , Rubislaw, AbeTdeenshvre m Scotland , 
&c &e 

In the process decomposition, to which some raneties of Ibis mmerit are Inhie, 
the potash eomlnncs with a portion of tht silica, and la remoied m a solulli, form 
the residue consisting of a white earth, is composed of silicate of alumina — H >> B 

ORYCTEOGNOSk A name given bi "VV emer to tbe know ledgt of mint rals , and 
IS therefon. synonj moos with the English term Mineralogy It is nevci used 

OSMIUM IS one of tlm rare metals, most generdlh found in the ores of pHtinnm, 
la which u was discovered bv Mr Tennant in 1 803 These ores generally contiin the 
metals peliadiuRi rhodium osmium, ruthenium, and indium mixed with Uie platinum 

The process fra* obtaining osmium fivm these ores has been much simplified by 
M Freni} After the exhaustion of the ores b} aqua rcgia there remains a rtaidue, 
which often contains litaniferons iron and chrome iron , but tht. most important con- 
stiiuent » an allor existing in fiit plates or scaUs of a wfa te colour and metallic 
lustre, and whuh was formerU thought to contain onl} osin.uin and indium, but 
later experiments bate proved the presence of mthtninai and a little i bodium Tromy 
takes adrantage of ttie oxidabihtv of osmium and of the volatilitv of its pcroride 
Uia process omsistain roastmg theallo} in a cm rent of diy ui , for this purpose the 
residue above minuoned is placed in a poreclaio or platinum tube, and heated to 
Tedne<4 

In tbe portion of ihe tube bciond the fire is placed some fragments of porceliin, 
and the tube is comiec^^d to a senes ot glass flasks, in which the o»inic aiid condins s 
as U diMits over, m the last flask is placed some caustic potassa soiutioii, m older to 
retain any osm c acid winch might haie escaped condensation , this fask iseonnectid 
with an aqiirator by which a constant current ctf air is maintained through the 
apparatus , the air u dried and purified before entering the ht'ited lube by pasaiog 
i^ugh tubes filled with pumue stone moistened witii sulphuric acid During the 
operation tbe osniiam and rathenium become oxidised , tbe osmic acid which la 
formed volatilises carrying with it the oxide of rutheniam, which is deposit! d upon 
the fragments of porcelain in regular cnstals the osmic acid passes on and is cou- 
deosed in tbe SautLs in beaotifoi needles Ihe metal oamiam may be obtained by 
Biveral processes, bat the most simple is by treatingthisoemic acid with bydrochlorig 
acid and mercury Suboxide of mercury la first formed at the expense of the oxygen 
of frie osmic oci^ and la then decomposed by the hydiochfonc acid, snbehJoride of 
mercury being formed 

OsO* + 8Hg + 4Ha- Os + 4Hg*Cl + 4HO 

The water and excess of acid are driven off by evaporating to dryness, and on 
heating the lesidae in a small porcelain retort the excess of mercury and subohlonde 
are driven tdF, leariiu pure osmmm in tbe state of a fine powder In this finely 
divided state it takes ^ if heated in air, and is dtssolTcd by nitnc acid or aqua r«>gid, 
being converted mto osmic acid In the most compact s^ate in which this nu.tal has 
been obtained ic has a bluish white colour, and although somiwhat flexible in Unn 
plates, is nevertheless easily powdered Its specific gravity is ] 0 , it is not fusible, \mt 
according to the recent investigations of Daville uid Debray it volatilises at the heat 
at which indinm foses. (Ann. de Gbtmte et PA^nque } When fused with nitre, 
osmate of potash u formed 

Tbe cquivakat of osmium ia 89 8 . and its symbol. Os 

Five eempounds of osmium and oxygen exist, via PMoxuk, OsO It la a dark 
green powder, slowly soluble m acida Seaqwosade, OsKF, has never been obtained 
pure , It IS formed by heating a solution of osmate cif anunooia, when a brown powder 
which IS this componud mixed witli some ammonia, which explodes fecUy when 
H ea te d. Anoxide OsO*, is a black powder, inaduble in acida, and burning to osmic 
acid when headed in tbe air. Osonew acid, OsO* , this mily exists in comhiiuitioa , it 
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OTTO OP KOS)2S. 

forme & ro6e-red orjetallme povder vith potava (KO,0»OVlHO), tbis «ilt u ob> 
tamed by adding alcohol to a aolution of oemate of pota^ the osmie acid la redaeed 
by (lie alcohol, and this Mlt u preoipttated Od attempting to leparate tha acid it la 
decomposed into bmoxide and osmic aoid Oamc aad, OsO* , the preparation of this 
compound ban already bien described, it melts and even boils below 212° , its Tapoor 
IS imtatiiig and deletenotu, and haa a peculiarly offensive odoar, hence the name of 
the metal ihnn wvi«, an odoar Three oomlMnatioits of osmium and chlonne are 
known , protochloride, Ok,Cl; ae^quiohlonde, OsOl',— this only exists m solution i 
bichloride, — this exists only in a doable salt, with cblonde of potasstom, OeCl* 

-i KCl Osmium cnnibines also with pbesphoms and salpbnr — H K B. 

OSMIUM- IfilOITJAI IndomMef ^aine tndmm This alh^ is foaad with plati' 
nnni m the province of Cboco, in Sonth America, and in the Ural Moontams. It was 
first discovered by Mr Smithstm Tennant in the black scales which remam when native 
platinum is dissolved in aqua regia It is rather abundant with the aUnrial sold itf 
('‘alifoi nift, oceuiriog in small bright lead coloured scsles, sometimes six aided (Dana) 
The following are analyses of this alloy by (1) Berzehns , (2) Rose , (^> Thomson 


Indium - 

_ 


46 77 

10 86 

729 

Osmium - 

- 

- 

49 35 

80 14 

24 5 

Iron 

- 


0 74 



Rhodium • 

- 


3 15 



See InmiTiM 






OSMOSE FORCE 

See Exoshose 
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OS TEOCOLI A The glue obtained from bones, by remoruig (he earthy jdios- 
pbntes with muriatic icid and dissolving the car ilaginous residuum m water, at a 
temperature considirably abo^e the boiling point 
OTTO, OTTAR, or ATTAR OF ROhFS (frim an Arabic word signifying 
uroMH), IS a volatile oil ton well known to require description as to its odour and oses 
It IS obtained by distill ng roses with water It is manufactured extensively at 
Cjhaziponr, in Hindostan, as will as at Shiraz in F(.r»ia Poher says that, to obtain 
a 1 trie less than three diachmsof otto from 100 lbs ot rose petals in India, it reqairea 
a mo^t favoural le season, and the oi eration to t e carefully performed According to 
l)oi aid Mom o, the otto is procured without distill ition, merely by macerating the 
petals in water and in India it is soniLtunes thus prepared the roses macerating la 
water are exposed to the sun when tlie oil sepaiatcb and fioats on the water it has 
also been said to be obtained at Damascus and ottier parts of Asia Miuor, by the dry 
distillation ot the rose at tht temperature of a salt-water bath 

It has little colour It la combustible, and its lapour forms with oxygen an ex- 
plosive mixture Its specific gravity at <10° F is 8^2 At 57° F 1000 parts of 
alcohol (sp gr S06) dissolse 7 parts, and at 72° F 33 parts of otto 
Otto of roses consists ot tno volatile oils, one solid and the other liquid at ordi- 
nari temperatuna, in the pioiKirtion of about one of the formir to tuo of the latter 
To scpaiate them, the ot o moat be iruzen and compnsaed between folds of blotting 
paper, which absorb tbc liquid, and have the solid oil They ma-v alw be separited 
bs alcohol (of sp gr w hich dissoliLb the iiqu d and scarcely any of (he solid oil 
The solid oil, according to Sausbun coot iinb only carbon and hvdrogen, and these 
Tn equal number of atoms, and is thert oie isomeric with o,l of turpentine , it occurs 
ID cry staDine plates, (tuable at 9 >° F The liqml oil has not bi. cn carefully examined. , 
It tv uncertain uhechtr it com tins nitiugcn, or only c'libon, hydrogen, and oxigeii 
Tuikiy supplies the comnuiciil wot Id with otto of robcs The robe fam b aie 
pi iDLi pally situated in the Ion countries of the Balkan between Selmino and Carlo a 
as tar as PhiUippolis m Bui gam It is the Christian inhabitants of this district th it 
are cbicfiy engaged to (he busim.<v 

Kiraulik in Ruumeha is the head quarters of the trade Turkey yields from 
)0,000 to 75,000 ot nets per annum The average importation of otto roses into 
Britain is 12,000 ozv. vtry nearlv the whole of which is from Tuikey 
A small quantity of otto of losis ib pioduced in the south of Franco and m Savoy 
and Italian borders 

Pure Turk sh otto of roses rongeola at + 58° F and boils at 4 432° F Italian 
otto of riisis congt ils at + 62° F A sample otto of roses produced fiom Inglish 
grown rosis at Mitcham r mained Bond at 4 70° F but above that temperatore at 
u ce became liquid 

Otto of roses, like other articles that are of peat value » si stcmatically adulte- 
rated, principally with esaince of geranium, when this is the case the boiling point 
lb lowered and the congealing point raised The insertion of a samjde of otto m a 
bottle into water cooled with ice is a vtry good physical test of parity Spermaceti 
It 18 said was at one time used to sophisticate otto, but its insolubility m alcohol 
rendeiw it too lasily detected for modern chicaneiy 
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OUT-CROP A geological and mining tenn, to rignify that the edge of any iQ** 
eiined atratum, bed of caul, or mineral Tern, comes to the surfisoe 
OXALATBS are sahoe eomiKMiiids of the bases with oxalic aciA 
OXAI jc ACID (Jctdt oxahqae, Fr s SaueritleaaikVt Q^rm ) ui now tie oldect cf 
a coosHlaable chmniool mannfaeture. It is asoaily prepared, npm the small scale, by 
the following proems — ’One part of sugar u gently heated in aretortwith fire parts of 
mtric aeid, of sp. gr l*4a, diluted with twice its weight of water , eopious red fhmes 
are disengaged^ and the oxidation of the sugar proofs rapidly ¥^en the acdoa 
heat maj be agdn apidied to the vessel, and the hqaid conceaimted, by dia* 
tiUmg off the excess ff mtnc acid until it deposits crystals on coding These cf^tala 
are purified by redissolTing in a small qoanuty of water and rrcry^dluntion. 

Oxalte acid oocurs lo aggregated prisms when it eiTStaliises rapidly, but in tables 
of greater or less thickness when slowly formed. They lose their water of orystalli* 
sution m the open sir, fddl into powder, and weigh 0*28 le<i8 than before , but suU 
retain 0 14 ports of water, which the acid does not port with except m favour of 
another oxide, u when it is combined with oxide ff The effloresced acid eon* 

tains SO per cen» of water, according to Berxehus. 

The effloresced acid ma^ be sublimed in a great measure without decomposition, 
whereas the oidin iry crjatallised acid, containing the three equivalents of watei, w 
deeoiuposed by a h gh temperatare into carbonio and fonmc acids and caibonic oxide. 
The Cl ystals of ox il c acid dissolve in eight parts of water at 60° F and m their own 
« eight, or Jess, of bodiogtwatei ; they are aJ'u) soluble in ^irit The sqneoos soJu* 
tion bJs an inteosely sour taste and most powerful acid reaction, and is highly poN 
Bonoito Id cases of poisoning w ith th s acid the proper antidote is chalk or magnesia, 
as these substances foim vuh oxalio acid compounds almost mscluble in water, the 
time compound being much less aoiuble than the magnesian This acid differs flom 
all other organic acids in not containing any h\droge.i in its composition, the formula 
for It bning anhydi ons oxalic ncid, or oxalic aeul in combination with bases, C’O* , tbe 
cTTstalliMjd acid, C*0*,HO + 2liO , the effloi csced acid, C?0‘,HO Oxalic acid is de- 
composed by hot sulphniic acid luto a mixture of carboaic oxide and carbonic acid. 
The binox^is of lead and manganese cScct the same change, bccommg reduced to 
protoxides, which eoirbuic with the unaltered acid 
Bj exposing 100 parts by weight of dry sugai to the action of $25 parts of hot 
mtnc acid of 1 38 specific gravity, evaporating the solution down to one-stxth of its 
bulk, and setting it aside to crjstailise, from 58 to 60 parts of beautiful crystals of 
ox^ic acid may be ootatned, accofdmg to Schlesiuger 
Oxalic and may be prodacid by tbe action of nitric acid upon most vegetable sub- 
stancts, and especially from those which contain no nitrogen, such as well washed 
sawdust, starch, gum, and sugar The latter is the article generally employed, and 
possesses many ^vantages over eseiy other materiaL Treacle, which » a modiflca 
ttou of sugar, also comes within the samj ranges. A spirit of exaggeration 
prevails m respict to the amount of produce attainable by oxalic acid makers 
from a given weight of engar The generality of the atatt-mints is absnidly 
foloe. One etrt of good treacle will yield about 116 lbs of mai^etable oxalic auid, 
and tbe same weight of good brown sugar may be calculated to produce about 140 Iba. 
of acid As a general m'e, 5 cwts of saltpetre, or an equivalent of nitrate of sodn,* 
with 2^ cuts of sulphuric acid, will generate sufficient nitric acid to decompose 1 cwt 
of good sugar, and yield as aboAc, 140 Ifaa. of fair marketaUe oxalic acid, free fiom 
saperfluons moisture Any hope of improvement MKms directed lAther to an cco. 
nomy of nitiie acid than to an increased production of oxalic acid ftom a given 
weight of sngar. 1 he process is carried on either m large wooden tesaels hoed with 
lead, or m small earthenware jon disposed m a water-baih, each jar having a capa- 
city of about a gallon or less , the specific gravity of the mtnc acid need not be so 
high when operating on tbe large scale, in a wooden trough, as when employing the 
earthenware Jan From 1 200 to 1*270 is tbe range and the temperature m neither 
case should mudi exceed or fall short of 125° Fahr Tbe fovoomUe aymptoms are 
a regular and tolerably active evolntion gaa without the appeannee of red fumes, 
and a peculiar odoni which only funtly recalls the smell of mtnc oxide The gases 
cTolvid eoDSist, nevertheleas, of nitric oxide and carbonic amd, but the influence of 
th s latter gas has a remarkable e^ct m arresting the affinity of the mtrie oxide for 
oxygen So long as the carbome acid is present, tbe mixtnre may be miimled with 
Its own bulk of oxygen gsa, for several minntes, without any dimmution of volume, 
or the production of red fome , but the moment a little xmmoBiD vaponr is atmlied, 
BO as to condense the earbonie acid, the whole becomes of a deep orange bne. Herem 
lies a difficulty connected with the re-ocnversioa of the nitric oxide into nitne acid 
by the action of atmospheric oxygen j and ibr the same reason, ffle employment of 
uiese gases m the nunufoctare « stilpiiuno acid has not answered expectations of 
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dioBe ivho liETe tried the experiment practically Carbonic aeid vonld appear to 
poiBeu, not simply a neatral agency in obstrnctmg oxidation, bat a negative power of 
preventing iL How iiu: blowing atmospheric air throngb the scidnloas eacchariDb 
Bolution, during the process of oxalic acid mahing might tend to economisa the eon 
sumption of nitiic acid, we cannot pretend to say , but os nitnc acid really ibrnia 
the thief item of expense, it » by siicb expedients that a saving may possibly be ef- 
fected 'When strong nitric acid is boiled npoa sugar, in the way recommended m 
many chemical works, for the production of oxalic acid a great loss of all the mate- 
rials ensues , and most of the oxalic acid being peroxidued pams off as earbonu, acid, 
leaimg scarcely as much acid behind as is equivalent to half the weight of the sugat 
emploied This accounts for the ducrepancics which hate been published in this 
branch nf mann&ctuie 

Almost (he only oomniercial article made front oxalic acid is the hmoxalate of 
potash or salt of sorrel This substance results from the decomposition of carbonate 
of potash bj an extras of oxalic acid The carbonate of potash is first dissolved in 
h<t nattr, and the oxalic acid added until the effervescence ceases, after which a 
eimiiar quantit) of oxalic acid to that piei (onsly employed is thrown m, and the solu 
tion IS hoilid for a fe r minutes , and then it la set aside to crystallise The crystals, 
aftci being drained and dr td art fit fi>r the market 

Oxilic acid 18 emploied chiefiv for ccnim stjlesof discharge m cali£ 0 *prmting 
{which sec) and for wbitc.nirg the leather of hoot tops Oxalate of ammonia is an 
ixcillent nagert fur dctectiiur lime and its salts in any solution The acid itself or 
the biHOxalate of potx<»h, la often used for remov ng ink or iron mould stainsfrom linen 
On the large scale leaden TebM.15 oi »ood 've^selb lined with lead, are employed in 
the manulacture of oxalic acid For this purpose squaie open vessels, 8 feet square 
md 3 feet deep are a couven eot sire the liquor being heated by means of steam 
paB!,ed through a coil of lead pii «. A coil of d out 48 feet of one inch pipe in a vessel 
of the sire abote mtnl oned is suific ent to keep the liquor at the required tempera- 
ture Id nsmg tbeM, vessels the liquor (whatever it may be) to be converted into 
oxalic acid » put into them to,iether uith the acid employed, and heated until the 
required decomposition is effected i 1 c I quor is then drawn oft by a siphon or bv 
n cock, placed -it th«. bottnnof tne vesvcl into shallow leaicn vessels, or wooden 
vesselb lined with It id to e tl and eiv tiUiso, and the mothei waters are drawn off 
fioni the crvstals and used m the next ( ptrition 

A piocess for the coQv«rvr>M of fuimie acid into oxalic acid has been patented by 
'Ml JnllioD Aui lUi a ] i cv8> foi obtaining oxalic ncid from nne acid thia Utter 
’being jrodiioed fiom guano patented bv Dr '^^l)soa lumer But owing to the 
cheapness of sugni thivt poccsses aie of nn coromeroial value Ihe patents taken 
out of Ute vears for the mauulacrurc of oxalic acid have been chiefly confined to the 
SHI ing of Diti Li acid by net nv( itmg tin. red fumts of niiious and hy ponitric acids into 
1 itno acii Among these the following mat be paitieularly noticed — 

In 1846 Ml JuUum p itented a metho lof converting the oxides of nitrogen, given 
vff in the manufacture of oxalic oeid into nitrous aud nitric aeids hor this puipoae, 
lio uses a generating voeel whieh isaves»el soincthinglike a'Woulfes’ bottle only 
hav mg a movable top fitting air tight, md capable of hnl ling about 100 gallons Ihe 
matin lU to form the oxalic acid ate intiodueed and the vessel heated by a water- 
'lath (hy steim oi o hii convement means) uhieh sunounds the vessel, a quantity 
of nitric acid ic thin iddid and atr or oxv gen n, forced in thiongh a pipe inserted la 
the top Ihe oxygen loming in contact with the evolved oxides of nitrogen, imme- 
di Ltely converts a portion into imrott«> and hvponitroos acids, which are partly again 
ibsorhed by the flnid in the vcbs 1 , another portion passes off by a pipe inserted in 
the upper ^rt of the veB<iel wh eh pipe passev through a furoace The part m the 
faroToa is a little enlaiged and » heated from 800° to 000° Fhhr, and eoatoins 
spongv plalinuni or other otmilar substances, the gases, in coming in contact with the 
heated platmnm, combine to form nitric acid which is afterwards condensed in 
vessels arranged as usual in the uianufoctare of this acid Instead of platinum, a 
close vessel oontammg water may be used, which decomposes hypoaitrons and 
nitrous at ids, giving rise to nitnc acid Ihis pi met pie is appliec in the foHowmg 
ways —the oxides of nitroaeu, as evolved from the liquor in the decomposing 
vessel, coming in contact with oxygen, are converted into hvpomtroos and nitrous 
acids Which, upon bemg mingled with steam, are deoonipoved into nitric acid and 
binoxide of nitrogen , or the introduction of steam ntav be avoided, by nsmg 
heated air or oxygen in the decomposing vessels, by which mesns moisture will be 
iurnished flram we liquor , the uuount of evaporatioa thus esosed will also prevent 
an mcoDvenient increase of the mother liqnor Ihe compounda fkns formed, -when 
pamed through suitable condensers, will, if the supply of atmospheiio air or oxygen 
baa been m excess, he all or nearly all eondeased into mtrtc acid 
The following is a d€scn|>tion oi Cnrne and JuUion’s continuous method of manu- 
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ftDtflriiic oxalic nod and nlinc acid atone proeeaa —The oxalic acid flwth«fv>ll 9 aor 
ofa0«^P>«»*^P^ ^ adoeed oi wwred tmmI. teiaed a 
ibnued of alatt wtne acid and ^rop u the uoal iHofioftJOss mj^oyec w »ch 
Qiuntity of iBcrther*liqoor are alao placed separately m feeding teasels, otct the " ge- 
nerator / heat i« then applied to the iiiottter>itqiiort end the t^nperatnre raised aa 
quickly as possiMe to 180® or SOO® Fabr Streams of nitno acid and syrup are then 
caused to florr id» the genentor by meana of suitable atop-eoelu and AioneJ pipe^ m 
such a quantity that the deUreiy rf the arhole shall occupy about 18 boon, at the 
expiration of which bme the proeeas will be completed. 

The gases anaing fifom Che decomposition (rf the matensls, so supplied, pass off 
(hroi^ an eductiOD pipe m the top of the genentor, into a receiver, into which a 
stream irf chlorine is introduced (from a chlorine geneiator) sufficient to convert the 
whole of flie oxides of nitrogen into nitno acid A portion of water m the receiver 
IB decompoaed, its oxygen combioiog with the oxide of nitrogen to form mtrio atid, 
whilst Its hydrogen combines with the idilonne to form hydrochloric acid These 
muted vapours pass over into soitahte condensing vessels placed to receive them 
The ahole of the nitno acid and syrup having been run in, and the liberation of the 
gases or oxides of nitrogen ha>ing ceased, the oxaho acid liquor is drawn off from the 
generator and crystalhscd 

Messrs. M'Doogall and Sawson have patented a method of recovering the vapours 
which pass off in the manuftetnre oxalic acid To effect this, they direct the 
employment of a senes of vessels containing water, into the first (^nhich the nitrous 
gas or ^mes are passed, fkrough a tube dipping below the surEsce of the vessel , air 
u also admitted, which mixeawith the gas bubbling up throogli the water Attached 
to the last vessel of the senes » a poeiimatic apparatus by means of wh ch the mix- 
ture of nitrons gas and air u drawn through this senes of lessds, each contaiuing a 
tube dipping into the liquid, and another tube or pipe attached to its top to connect it 
with the ntvt vessel Tht nittouagas thus passing alternjteH into air and natir, 
becomes converted into uttnc acid la this process, the following reaction is said to 
takt place — 

Ou h\ poDitne acid (8hO') being passed into water of the teroperatuie of lOo® 
Fabr, 01 upwards, nitric acid and binoxide of nitrogen (iKO* NO') result, the 
ShOS two atoms of nitric acid, remain in sclution, whilst the NO', which is an in- 
e^ndLD<>able gas babbhs through the liquid, and unites u ith the sir in the vessel 
abo>e the liquid it immediately takes two atoms of oxygen from the air, and be- 
comes NO*, which passing through the liquid becomes nitric acid and binoxide of 
nitrogen, as before, and thus nearly the whole of the nitrous fumes oi gas art te- 
con verted into mtiic atid 

lo £carnota patented process for Teo(m.nng the nitric acid he fills his regenerating 
vessels with a poroub substance, sneh as pumice stone, supplying the oxyg«,n by u 
blow mg macbme, a fiow of steam being brought from a boiler 
Instead of cane sugar or treacle, the saccharine substance obtamed by the action of 
an acid on potato starch is employed (as in 3fr TSylen'a process} For this purpose 
the potatoes are well washed, and then reduced into a fine pulp by rasping, gnndmg, 
or ciber suitable means , six^ pulp is thmi washed two or three times, by placiog ic 
in water and well stirring it therein, then permuting the pulp to subside, and running 
off thu water The pulp thus obtained la next placid in an open vessel of lead, lU 
-wood lined with lead, with as much water at will allow of tiie mixture being boiled 
foeely. b\ means of steam passed through leaden pipes placed therein Into the 
mixture of pulp and water, about 2 per cent by weight (of the potatoes employed) of 
sulphuric acid (oxalic acid acta more rapidly) is to stirred m, which will be at the 
rale of fiom 8 to 10 per cent of acid on the qoantity of tanoa Lontained in the pota- 
toes , the whole is now to be boiled for acme hours, until the palp of tiie potatois is 
converted into saccharine matter, the completion of this process being riadily asu.r- 
tamed by applying a drop of tincture of iodine to a cmaU quantity of boihtig liquor 
placed on the suriaoe of a piece of glaia, when, if there be any farma remaiumg un- 
converted, a purple eokmr will be produced. The saoebanoe product thus obtained 
IS then filtered through a ho<ne>bair cloth, after which it is larcfhUy evaporated m 
any convenient vess^, until a gallon of it weighs about 1 4 or 14^ lbs , it jt now m a 
proper condition to foe employed in the manufacture of oxalic acid, by the apphcatiuo 
of niir.c acid, as ra the ease of operating flrora sugar or treacle Horse-chestnuts, 
deprived of tbeir outer shells, are also applicable to the manafacture of oxalic acid, 
whin treated m the way above desenbed for potatoes. 

Instead of operating with sulphnno acid, the fornu of potatoes and of ebestnnte may 
oe treated with diastase, and converted into a liquor similar to that obtainid after 
evapo^on fr^ the Anna sod sulphuric acid before mentroned, ntiag about the same 
proportion of diastase as before directed for sulphunc acid. In this case the liquor is 
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nude of the required streogih at once, and die proceues of iUtiation and erapmratton 
are rendered onnecenury 

OXFORD CLAY An argiUaceoas or clayey deposit which is well dereliqud in 
the neighbourhood of Oxford It fomu the base of the Coni Rag ot CoraUine 
Oolite, and extends across England in a north-easterly direction from Weymonth m 
Dorseuhire, to the rirer Humber Its general character u that of a tongh brown or 
bluuh black clay, stHnetimes attaming a thickness of five or six hundred feet. It 
fhrnishes admirable pastors , a favourable example of which la aflbrded by the yale 
of Blackmoor in Dorsetshire, so famous for its dairy profince — H W B 

OX. CALL A mucous, transparent, ropy liquid, of a greenish toown colour, with 
a bitter taste, obtaioid frtnn the gall bladder of the ox It has many uses lu the Arts 
See Watts* *• Dictiooaiy of Chemufry," (article Bile) far a full descnption of this 
peculiar secretion 

OXIDE OF TIN See Pdttt Powobb 

OXIDES are compounds containing oz^en m definite proportions 

They are usoally divided into basu. ox^es, which unite with acids , acid ondcs 
which neutrabse basic oxides, combining with them , and neutral oxuUa, which do 
not unite with either basics or acids In addition to these ate aaltne ondea, or com 
pounds which are produced hr the union of two oxides of the same metaL 

OXIDES for pohsbing Ihe bntst itdcms and. jewellcTS ruuqe are thus prepared 
Cnstalv of sulphate of iron are token from the pans in which they have cryBtalli<.ed, 
and are put at once into crucible» or cas* iron pots, and ixposed'to a high tempera 
tun , the greatest core being taken to atoid the presence ot dust. 

1 Ik. liast calcined portions ore of a «carkt colour, an i form the jcwlIIct's rouge far 
polishing ,.old or sihcr articlts ihe more calcined portions are of a purple or 

I I iish puiple colour and these farm ciocus for polishing brass or steel It u fonnd 
till' the tioc particles which are those which have been exposed to the greatest heat. 
IK. the hardest It will, ot coarse, be understood that the r suit of the action of heat 
is t > dnsc off the sulphuiic acid from the protoxide of iron, which becomes peroxidised 
in the pioccss 

Lord Uosse in the Pkiloaaphicd Tran^ction^ thus deseubes his process of prepor 
1 g his polisl ing (owder 

“I f re pore fac peroxide of iron by precipitation with water of ammonia, from a 
pure dilute solution of sulphate of iroi The precip tate is washed, pressed in a 
sdcw-prcbS t II ui irly dn, and exposed to a heu which m the dark appears a dull 
low red The only poi i s of importance arc thit the suljhate of iron should le 
pure — and the watf of i nmonia hlioiiid be decidedly m excess, and that the heat 
'•hfluld not excel 1 tl at I lave desei bed Ihi. co our will be a bright ciim&on 

III liuin.; to \elow 1 have tried both potash and soda pure instead of waUr of 
jiuinonia, but alter wasl rag with some degree ot care a trace of the alkali slih 
uma ned and the peroxide was of an (cbrt> colour and did not polish proptriv 

Jewellers r ii„e is how \ir fiequmh pr | ired lu london by pr cipititing 
SI I[ b ite of iron w th potash, well working the lellow eizide, and calcining it ant I it 
acquires a seal let e h ur 

Crocus IS sometimes prepared afrer the manner reeommeuded by Mr Heatb 
Chi >i dt ot Eodmm uid sulphate of iron ai e well mixed in a mortar , the mixture is 
Tlien put into a eh iliov crucible aud exposed to a red heat \apour escapes and the 
miss lusts ^'Vbtu no msre vapour escape* remoxt the crucible and let it cool 
1 It colour of the oxide ot iron produced if the fiie has been properly regulated is a 
hue Tiolet — it the heat has been too high it becon eS block The mass when edld ib 
to be powdircd ai d w ished, to separate the sulpnate of soda The powder ot crocus 
!> then to be submitted to a process of cuieful dutnation, and the finer parucles 
Its rved hr the more delicate work 

OXIDES or IRON Four definite oombinationa oi iron and oxygen ore know n 
I iinely — 

/Votonde, FeO — Owing to the rajidity with which this oxide attracts oxygen 
f om the atmosphere it is almost naknown m a separate state 'When a solution of 
u salt of this oxide u mixed with a solution of eaustio alkili, or ammonia a bulky 
white precipitate is formed, which almost immediately begins to ehiuge colour, 
betoming first green then red blown, and when exposed treely to the air, as in 
the pioccBs ot collecting and drying, it u entirely conveited luto the red brown 
sesquioxide 

it 18 a poweiful base, nentraliswg acids completely, farming salts which generally 
posbesa, when pure a pale green colour, and a nauseous septic taste Thia oxide is 
uoiaorphijaa with lime, magnesia, oxide of zinc, &c 

Assqinonds, 1^6*0* — This oxide is known in several different farms. It is found 
native, beaulifiiUy crystallised, as ^ecular iron ore, the finest spectmens of which are 

Vox. lit T 
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broagbt from the Island of Elba , also as brovn and red Lsmatites, the former being 
a hydrate Rnat of iron la also a aesquioxide, containing Tariable qnantitiee « 
proroxtde 

It IS prepared artiDciallf, in the anhydrous state, by the ignition of ordinary inl- 
pfaate o/iroo, or green titnol, till so more and Anses are given off, and u the re^due 
left m the retorts in the tnumfhctnre of Nordhansen oil of vitriol (see Suiphitric 
Acid) After the ignition, it is reduced to poirder and treated widi water, when, after 
the coarser portmob have subsided, the water la poured off, and allowed to stand for 
the finer portions to deposit It » general!} of a blight red colour but the' colour 
lariea wilb the ^gree of heat to which it has beer subjected It is knoun in com- 
merce under i<trioas names, as eoleotAar, trfp, ittomt red, rotufe, and crotut marttt 
1 hat which has the brighter colonr is called rewte, and the brighter the colour the 
more is it valued, if tt is also fine It is extensively used m the steel msaufoctures 
lOT giving a finished luBtre to fine articks , it is also emplojed by ailversmiths, onder 
tiie name ot plate powder and rouge , and by the opticians fbi polishing the specula 
ot reflecting itlescopes 

The hjdrated oxide, prepared bj precipitation with ammonia is valuable m cas 8 
of poisuniiig b} arsenic, for it is found to render tbe arsenic insoluble and therefote 
inert For tfa is purpose it should ala a> a be prepared by precipitating w itb ammonn, as 
it only requires about a quarter the quantity thus piepared to uhat would be requiied 
it precipiuted b'l potash or soda It has been found that twelve paitg of the moist 
amnioniacal oxide is rtquiied for etery part of arsenic to insure its full intidntal efiicts. 
Dr A Taj lor says, that whin thearsinio is in powder thtre is sc'ircel} an> elfcet pro- 
duced , but, neveitheless, it has proved beneficial lu most coses of arsenical poi''Oaing 
if given mtiine 'ihe arsenious acid tombmes with the hydiattd oxide and fonna an 
insoluble "uliarscuite of iron, on the composition of which then, aie seteral opinion<! 

In the copperoa and alum works, a very large quantity of ochiey sediment is 
obtointd, which is a sesquioxide of iron, containing a little Kulphuric acid and 
alumina Ihis deposit, calcined in levtrbci atory hearths, bccon es of a bright red 
coloui, and when ground and eiutnated in the same was as described under uhte 
Utd, forms a cheap pigment in sery conaidcrob'e demand in the French maxket, 
call^ EHOlteh red 

An excellent powder for appliing to raEor-strops is made by igniting together in 
a ciueible cquol parts of well uried green Yitnol and common salt Ihe heat must 
be slowly raised ard well regulated, otherwise the materials will boil over in a pis y 
state, and the product in a great measure be lost 'V^hen well made, out of contact 
of air it has the brilliant aspect of plumbago It has a satiny feel, and is a true 
Jtr okgtste, similar in compoution to the Elba iron ore It reqmres to be ground 
and elutriated, attei which it afiuids, on drying, an impalpable powder, that may lie 
eirJiei rubbed on a strop of smooth buff le ither, oi mived up vuh hogs lard or tallow 
into a stiff cerate 

Ad extremely fine rouge, which will not scrateb the most delicate article, m^i be 
obtained by, first precipitating the protoxalale of iron from a solution of a proto^alt 
of iron by oxalate oi potash , this, when wished and diied, is gradually heated on a 
sheet oi iron, when it is entiidy converted into rouge, which, although not of a very 
bright colour, is veiy fine . 

The sesquioxide ib a feeble base, isomorphooa with alumina 

Black or mtgaette oxtde, Fe*<X*™FeO,be*0* — This oxide is also found native, as 
miipaelit iron ore, which m the massite form is called nuftee loadstone It is found in 
Cornwall, Dcionshiie, Sweden, &c This iron ore occurs m diffbrent forms, as 
earthy compact, lamclliform, and crystallised m the form of the regular octahedioo 
It may be prepared artificially in the hydrated state, by adding an excess of 
atnmoQia insiahtly, to a mixed solution of a per^alt and protosalt ot iron in due pro 
portions, It is obtained as a greyish black powder, which is strongly attracted by the 
magnet. 

Ferrtc aetd, FeO* — This is only known in combination with a base, and the on'v 
salt of It which u permanent seems to be the ferrate of baryta which is a deep 
ctimson powder, and u formed by addmg a aolution of a salt of banum to the solution 
of ferrate of potash The ferrate of potash is formed by heating to full redness, for 
an hour, in a covered crucible, a mixtare of one part ot pure sesquioxide of irou and 
four parts of dry nitre Bv treating the brown, porous, deliquescent mass thus 
formed with ice-cold water, a deip amethy Stine red solution of ferrate of potash » 
obtained, which gradoally decomposes even m the cold etoUmg oxygen nod deposit- 
ing see ^uioxide , by heat it is rapidly decomposed — H K B 

OW&CR {Oxtffou, Fr , Saveret^, Germ ) is a permanuit gas, and is best ob 
tamed by heating a mixture of (ftiloraie potash and bmoxide of mauganese, when 
the chlorate is decomposed into oxygen and chloride of potaswnm, KCIO* ^KCl + O* 
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Ox>geu tna j t>e obtained fWim bmozidu of managanese alone by ^ action of heat, 
but in this caseiirhen used with ^lorate of potaah, the bmozide seema only to act m 
moderaUDg the evolution of oxygen from the chlorate When chlorate of potash 
alone IB lued tte eTOloUon of gas does not commLoce so soon, and often u given off 
rather suddenly at first, and may cause the ftacture of the glass vessel 

Oxygen was first discovered by Dr Priestley m England, and Scheele in Sweden, m 
1774' about the same time, but independently of each other Dr Priestley called it 
depkfoffuttcatei atr, and Scheele mppe tl atr It was Lavoiuer who ga-ve it the name 
of from the idin that it was the acidifying principle m all acids (ftom 

acid, and ytvyAu, I beget, or give rise to), but this name has of late yea^ been shown 
to be a fa'se one Oxigen may be obtained fl-om several substances, viz by heating 
rtd < xide o) mercury, HgO — Hg + O, by beating three parts of bichromate of potash 
with four parts of oil of vitnol in a glass retort The products are sulphate of 
potash, sulphate ol chronuam, water, and oxygen 

KCrO*,HCrO* +4HSO^=KSO* + Cr*3SO* + 0“ 

Oxygon 18 colourless, odoniless, tasteless, incombustible, but the most powerfiil sup- 
porter of combustion According to Regnault, 100 cubic inches of this gas weigh ai, 
60° I and barometer at 30 inclies, 34 19 grams and its specific gravity is 1 10S6 
According to Bei zebus and Dolong its sp gr is 1 10J6 

Of all known Eub^tvnccs ovygen is the most abundant in natnre, for it constitutes 
at least thrce'fourthg of the known terraqueous globe \Wter contains eight ninths 
of Its weight of oxygen, and the solid crust of our globe probably consists of at least 
one third part by weight of thi& principle , for silica, carbonate of lime, and alumina. 

< — the thiec most abundant constitaents of the earth's strata, — contain each about 
nne-balf their weight of oxigco Oxygen also constitutes about twenty per cent 
bv volume, or about twenty -three per cent by weight, of the atmosphere, and it is 
an e'Acntial constitaent of all living beings Plants in the snnligbt, absorb carboi ic 
OLid, decompose It — keeping the carbon and libcraung the oxygen, while animals 
on the o^her band, absorb oxygen and give off carbouic aeid Oxygen is the great 
supporter of combustion , substances which burn in air burn with greatly increased 
biiiliancy in pure oxygen Several propositions have been made to produce intense 
light by the use of pure oxygen gas >n the place of atmospheric air, as the active 
agent of combustion Ihe Drummond Light, t^e Bude light, Fitzmauriccs 
li^ht, and others, employ oxygen in combination with caibaretted hydrogen 
at the moment of entering into combustion, and some of these bring m tlie 
additional aid of a solid iucaud(.sct.nt body, as lime, to increase the inteusity of 
tin. illaiuinating power The employment of any of these plans generally appears 
to dipend upon tue production of owgen by some cheaiiei process than any at 
pit sent tmploytd —fl K B 

OXIDI^LD OIL At amtetiiig of the Society of Vrts, on the 4th of April 1862, 
Mr hrcdirick Walton read a paier 'On the iDtrodiiction and use of elo^ic gums 
a dasalogous substances ’ which de«cnbed a new preparation bearing the above same 
The lollowin,; ib Mi Walton's desciipnoa of the maim octu e — 

“ 1 cannot do better than give to you a detailed arcouut oi *be ciriumktances which 
combined to bring this subject betore my notice Atfailst engigvd, about two years 
ago. 111 a ser es of eypenments on the mauuUerure of arahcnl leather, i( wss of the 
guatest importance to the suLcess of the material that it should have a coat oi fine 
viinish, which, mhilbt drying quickly, possessed the flexibility of india rabber 
Cupal varnish has always b en accounted the best varnish but made with drying 
oil comtuai.d with gum copal at a high temperature, it will not, of course be dry 
until the action of oxidation has reduced the i il lontained theieiu into a solid him 
Whilst revolving in my mind this knotty difhenlty, and prebeutuig eveiy pi ave of 
It to careful thought, it suddenly occurud to me that if the oil was first dri^ into a 
skin like thtrve I had often si.en on paint evn^ bat, like other pe pie hid before 
considertd as waste, was dissolved in a volatile solvent, like india rubber hbeer, that 
the semi lesmous material wou'd immediately on the cvapoiaiion of the snlveot, 
Kvume, like india-rubber, the form it was in piior to solution By dipping paces of 
gloss luto liuseed ml, and allowing the hlms or layers to drv, then repeating the 
piociss, 1 mutated the maimfoctare india rubber from the milk, and thereby 
ptoduced a solid elastic substance, composed of many liyers of pLifcctly oxidised 
oil C p to this stage 1 had done nothing new or onginal, for the oil shiet mana- 
factunrs have for more than a century waterpioofed linen by layers of oil But to 
treat this semi resinous mattei and render it available to porposts of manufacture, 
wiU be admitted to be perfectly new, and 1 now proceed to describe the laventioo. 
Having accumulated a quautiiy of solid oxidised oil by drying it upon extensive 
surfaces of any kind, such as prepared cloth, stretched in frames, M dtocrih^ in my 
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potent of tbc 9;di of Jonnory, 1860, I then aeraped or peeled it off b} suitable 
VKsias 

** \t first, as befixre stated, my attent’oii was solely directed to tbe attainment of a 
speedilv drying, flexible saniiah at a TOoderate temperatoie, but vefi ftw expeninetits 
irith this oxidiwl oil led me to notice its rubber-libe quahUes, winch I at once 
coDceived might, with further manipulatioD, and with some combi stions, be de- 
veloped more fully, and become a very ▼aluable subsCitote fbr that article 

“ Lncouraged bv success at every st p, I proceeded, and soon found that by crushing 
the solid oxidised ml obtained in sheets as described in my parent, and woikmg it 
tboroiigbly in hot mixing rolls, I produced a substance which required only the 
cohesive nature, which m the early part of this paper we noiiLed as existing so 
strongly m india robber 1 he addition of a small proportion of shellac soon gave 
that uhieh was wanting, and I found in my power a maten<il singularly like caout- 
chouc when woihed into dongh, and which could be i oiled on to fkbncs m the 
same manner and with tbe same facility — giving a perfect waterproof cloth, 
uuUke oil cloth, but having the rubber finish and flexibiiitv Pi^cnts could easily 
be added to give colour, the addition of resins gave other or rather var ed proior- 
tioBs of adhesion useful as vffurding ibe means of uttitiog fihrics as by rubbii 
P tee, whether flock or cork mixed in and rolled into bhects, gave me sample a of 
karoptnlieon and other floor clothe 

“ rhese expel iments wert. made more than two vears since and some of mv earliest 
sample* are now on tb«. tab'e before yon, toother with niant of more recent date 
which I have yet to refer to, and beside them you have similar productions in 
rubhtr, which will enable you to make a compaiison Although I had tlius accora- 

f hblied more than my first anticipations mv piimirv obj ct was yet onrealised *ind 
had day bv day, proofe ot how entirety 1 was dealing with a substance of which 
the characteri-t es were entirelv nuinown to us \ aiious were the solvents tried to 
dissolve It Obtained from oil it was noaffected by oil , no long r did it retain any 
unituoiis matter one of tbe gnateBt proofs piicticaUv of whuh is that whilst any ml 
or greasy matter will de tr y india rubber vtrv spiediU yet the > have no efiict on 
this the two may he well combined For a long t me w as I baffled in every attempt 
to hnd a solvent Any heat short of eaibonis i g it had no effect on the material 
and here was evident a great advantage over rubber for pract eal purposes if other 
de iderata were ai oomplished At len^h 1 w as able to dissolv e this conv erted oil 
in alcohol and wood spirit — thus did 1 obtain the first vaitush Sufficient success 
had thuB attended my labours to justifv at any rate in mi own, perhaps sangiuiie, 
mind, my patenting the discovery m bngland, France, B«l,num and America, and 
taking and fitting up works for the prodnetion of the luaunal But yet much 
remained to be achieved , tbe process waa slow, the solvents were expensive and did 
no* ©filer oil that was desired lu the way of varnish It was also desirable to obuin 
, a m dinm state answering to the india robber cement or dough capable of beii g 
worked by the gange spreader, which I have th s evening described to you, and in 
which It would drr as rapidlv, that is, within a few snsutes ot its passing (he 
machine, this last reqaiaiuon creating no small part of the difficulty Some mont^ s 
more of dtUigent expenment led to more definite results, and at length I was en ibled, 
bv ( xyenments wbi^ involved much time and lahoor to perfect tbe solution m the 
distiliates of coal, prefcmitg the nsNsJ rubber soltene, nspAtlii Thus was the 
material brought sail further into a state so nearly resembling rubber solution, ot 
cement, that evmi those most accustomed to the manufaernre tlicreof conld not d» 
tinguish one from the other, and m all respects it could be treated in the same way 
SampUs of the varnisb, of the cement and of the dough, I have also the pleasuie to 
prestutto your notice I would hereremaik that the success of this discoveiy is 
mainly due to die perseverance of my partner, Mr, Richard Beard, yunr , who with 
the same energy he devotes to the busimss department of our woika, more c-pceially 
under his care, has rendered me great assist mee in these and later expei imenu 
** IVbt only has this «ii gtilar product been dius assimilated to tubber fur uses on 
febncB, orcombiDed wiih fibre for floor cloifas, but, still more strange it is capable 
of being werked with pigment sod vulcanised exactly as ind a rulbcr has heeo 
described to be, and forms a bard compound like vulcanite and ebonite, excepting 
that the sulphur u not neoessaiy Pieces thus bardeued are also placed on tbe table 
before von 

“ Having DOW explained the means of obtammg, treating, andapplvingthu oxidised 
oil Its wonderful simdanty to rubber must, 1 think, be apparent tu all 1 then 
submit that tbe {mteess of Bolidifiealioa of the oil is identical with the drying and 
Bulidifi^iteon of the rubber on tbe clay moulds I have in this paper referred to, with 
this difference, that with the rubber it is an evaporation of the fluid which holds the 
particles ic suspension, in order fliat they may coalesce, and thus, of course, (here iq 
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a lo«B of weight, whereas with the oil there Is an inrrease of weight (aseertained hj 
aocorate ezpenments) from the abeo^ilaoii of oxjgen Chevreiil confirms this 
point in hli researches on oil painting 

“ The applications of mj prepared oxidised oil are not Unuted to its uses as a aubsU- 
tnte for robber, as will be seen by the following list , but before passing on to its 
other appheatiOBB, we will notice its advantages over rubber Ist The great difi’er- 
LDce in price which most ever exist from the &ciht} with whidi one can ba 
produced in the natural state over the other, for abandant as are the various trees 
yielding caoutchonc, the difficulty of collection, and scarcity of labour in regard to 
qu'intity obtained, must always keep op the price of natural mbber, whilst the linseed 
from which file cal is obtained can be so CkisiIj and cheaply cnltiv sted. Sad That 
being unafiheted by oil or grease it is more durable than rubbei in many of its 
applications, especially where used in vanons manufacturLS, such as cards for carding 
wool, pnnters’ blankets, &c That also for purposes where rubber is injured by 
temnerature, this is nnaffiected And last, though not least, its danbilitj, inasmuch as 
It IB i¥ee from those elements of decomposition which, it is admi ted, are set in action 
b} the very process that it is necessaiy for the rubber to undergo in course of manu- 
facture, not to notice the numerous* eombmations theiewith in use, m too many 
instances, on account of the high price of the pure matenaL” 

XJST or APPLHlATtONB. » 

Surface Fahttca — Clothing, carnage aprons, cart sheets, sail coven, bath sheets, 
nursing aprons sponge hags &c 

Imitation LiaUieTi — Carriage lining chair covers, boot and shoe leathers, trunk 
covers, saddle r>, bags, reticules &c 

CammoH Surfaee Vahnea — Packing cloth* and papers, cart sheeting, tarpauling, 
b^attiCL cloths fiir collierieo, &.0 

DonUe TYitifrct —Clothing, mail bags, hospital sheeting, card cloths, pi infers* 
h ankers, water and air bids, cushions, Ac 

Maraifaetunvg Ptupo^ex Packing for steam water, and gas pipes, valves, 
machine banding, hnsL pipes, tubing for carrying beer, Ac , fiax spinners* bosses, 
calendering and emliossnig bowls ci p tubes telegraph supports or insulators, tauk 
liQings, ship sheathing roof covering, shoe soles &c. 

Huid Compiattid^ (of uny cnlour'l - Km^e and fork handles, surgical instrument 
handles, surgical and dental appliances, tuliing for chemical vcsaels picture ftamea. 
Hats mouldings 'iimitjrEi oraamcntatiOD, panelling, veneers to imitate marble, isray, 
c’loin, and other woods &c 

fl/iiceffaneows— Washable felt carpets kamptnlicon (of any colonr) stair coverings, 
t I'et mats, table coaers Ac, flexible quick drying varnishes, paints for carnages, 
punting or printing floorcloth, tablecloth Ac (mil dry in a few minutes), 
cnamclv, of any colour, for enamelling pspiei mache, metals, fee 

We now pass to the. advantages to ^ nenved in the use of the matenal under 
consideration, tot <-omc of tlic purposes in the fbrcgiititg list, to which boiled oil has 
li thirto been applied, and first we notice the important article of leather clotb, 
ciunTnonly called American leather-cloth This is prepared by coating the fabnc 
with oil boiled to a thuk cooststency, mixed with black pigment This is spread on 
eVtoo fahr cs, which is placed m a tempeiature of, sav from 120° to I )0° for a day, 
to diy or oxidts6 the oil coating Tor convenience of hanging, these are in twelve- 
yard lengths, and this operation has to he repeated for five or six successive da\B, 
accoiding to the thickness of the coating required, and lastly, in the some manner, 
a coat of copal varniah is given, each of these rcquning the same lengthW lime ti> 
dry 'Ihus seven to eight days are requisite to prepare the cloth for the embossing 
1 oilers By the use of oxidised oil, properly prepaud, you base all the same quahMes 
as are obtained by allowing the oil to oxidise on the surface of the cloth, avoiding 
the consumption of so much heat and t me, as well as injury to the fhbnc itsdf — with 
tbc a J vantage of being able to spiead each coat successively, the solvent evaporating 
as when uB^ with rubber, while it passes through the machine, the length not being 
limited to twelve yaids, and there reiiia ns only to applra coat of varnibh to increase 
the bnghtness of the surface Thus in one diy can be done, not only the work 
of seven, hut a greater quantity by working increased lengths For oil-di eased cart 
sheets, emnibos and other driving aprons, waterproof packing mateiidls, and a hpvt 
of other such puriioses, this pieparataon u> most suitable \nd lastly, we have the 
iiuportant nve as a varnish, either as such, or to mix with pigment, as a paint We 
nil know the tim requuiite for ordiiiorv paint to dry — ^this we equally well know is 
the time irquisue to dry or rather oxidise thi oil in the paint The spirit, be it 
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tnrpentiDe or other loWent, would qoichly evaporate The coats of paiDl on doors 
and ai^s ore but coats (^oxidised oil, charged vuh pigment, as pexfcct <ind pliable 
Am as the coating of a fabric, if too much pigment has not been used If then jou 
coiiipletfc the oxidation prevtonsly, and dissolve the oxidised oil so as to rtader it fit 
lor application by the spreading machine of the mann&cturer or the pdint brush of 
the painter, wh».ii the solient evapocatesi, which it does very rapidly, yon haie 
a flexible, tough, waterproof coaUog, which will be dry enough foi sucLeeding coats 
withm half an boor 

OZOKERITE! or OZOCERITE A mineral resin found in the Frpeth Colhety^ 
Newcastle on Tyne, at Upball m Linlithgowshire, and m one or two of the colltenes 
m SonA Wales Its conporatitm u usually by drogen 13 79, carbon 86 20 H tehufint 
ina> be regarded as the same substance, the compoatun of a specunen from 
Merthyr (ydril, analysed by Jobn«ton, being, bydiogen 14 62 cirlxm ‘i? <>1 

OZOhC and AN TOZONB The most conieniLut method of piocunng orone, 
or rather an ozonised atmos^ere, is to place m a Urge bottle of air, which cm lie 
completely closed, a stick of phosjAorus freshly straped Suflicientii distilled wiur 
shoald be poured into the bottle to paitmlly cover the pbaxphonis, the vtsseJ should 
then be closed with the stopper and kept m a room at a tern} erature between 60° and 
70° The phosphorus is ox dised in the bottle in the usual was and during this 
process of oxidat on a portion of the oxygen pacsts to the state of ozone *iiid is 
dijSused through the air m the bottle The test for its presence is a s ip of rajer 
moistened with a solution of starch and lolide of potassium When nronc is pio- 
duced this paper on immtrsion acqains a blue colour ow mg to the oziddlum ot the 
potassium and the pr idoction of iodide of stircb If a simitar slip of piper is | ut 
into a similar bottle of air containing distilled water w ithout pb ispboms iio ilnnpe 
18 produced In a warm room the esidencc of tne prcsenci. of ornne malt ttl is 
usudily procured in about ten ir twehe minuses but the miTiinum qinnti \ o oroiie 
IS found m it trim two to ten ' i-s Onh i sinill pait of the ovieen (froii I i itli 
to 1 2i>0tli; appears It ui dert. i thia cbinite , ind if kipl lone the ozone n ai b losi 
bv combiuing witn the ex di ing phosphoius w, jf tie iodide papei be left in 
the bot le the blue colour wil atur i lime divifpiar 1 \ the or n c< ml ii ii 4 w i h 
the iodine to form lodi acid It is not pro uc din dr> nwsen n r in humid uir 
or m oxvpen mix d with certain passes 01 vapours wl 1 h insmt the 0x1 nti n 
the phosphorus but it appiar^ to be more rcadilv pioduced trf<r s jr tnh s whin 
Oxyacen is m zed wi^h m logen hydro en, or cirho it at d Hy ishnijr md 
decantation the o/o*^ sed dir which is quite insoluble m waUr may h dtpived of 
the piosplinns vapour absoeiat d w tli t and kept in well cIoslu b tiles It is 
speedily fust by diffus on Giuhuii found that ozone trai ised diy and porois stone 
Ware Ozone miv be produced on a mall scale bv placing a piece of phosphirui, 
vnih water in a watch glass, and invertmg over Ih b another glass containing tl e 
tea* papei or lipid 

Orone is produced bv passin? the eleetiie spark silenlly into pure and dr^ 0x1 gen 
Tremy and Ilecquerel lound that pure txvgcr contained 111 a sealed tabc wbci treited 
for a sufficient time wi h a series of electric sparks underwent a complete ce nvers on 
into ozone as tbe whole contents of the tube v\ hen broken, wi re abMirbed by a soln 
tion of alkahue lodiJc in whieh it was iniiner ed In the ehetiolv tic decoiipos tion 
of water, theexigen at the positive pole has ozonic properties, provided the jolcs 
employed ate of gold ei platinum The hv drogen evolvid pave no inlicition of 
ozone Farad IT found that a nnxt ire of lohde e t potassium and starch w as decom- 
posed at the positive pole, even after the gaseous oxygen bad been miile to p w 
through a tube containing a layer cotton soaked in a solution of potash J he 
olgeet of th s airangemeut was to arrest ant acid wh eli might be simultaneously 
produced and thus lead to the decomposition of tbe iodide Dr I etheby found that 
the ozone thus evolved attre jositive pole nofisissed the same yowerof colouring 
strychnia as the oxygen (ozone) liberated by sulphnnc acid from the peroxidea of 
manganese and lead and from ebr imic acid 

In I80O Sfibonbtin found that ozoi e was a product of tbe slow combnst on of ether 
If a small quantity of ether be poured into a jar or bittle ind a clean glass roA 
heated to aboot 500**, is introduced, acid vapouts are given off which redden wetted 
litmus at the month eff tbe jar, and which set free iodine IVom iodide of potassium, 
causing the blneing of starch paper impregnated with thi> salt Ciean platinum and 
even copper or iron, will pro luce similar effects I he residuary ether in the jar at 
the same tune acquires new properties It bleaches sulphate of mdigo, and converts 
chromic into blue perehromio acid (owing to the presence of antosone or puoxide of 
hydrogen) 

It has been found that in whatever manner ozone is produced, its properhes are 
the same It ts insoluble m water, alcohol, or ether When much d lu^ed with other 
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passM, it u destroyed agitatioa with a large quantity of -water It is readily 
dissolved by a solution of an alkaline iodide, converuag it to lodate, and it is absorbed 
b> leaf Sliver in a humid state, it decomposes the ptotosalts of manganese (snlphate 
and chloride), producing peroxide, and causiog a broan sUin on pajier immen^ in 
these suhitums biUct on wbioh cooimon oxygen has no aeuon, is, vihen 
wetbd and exposed to ozonised air, slowly oxidised and the orone dieappeaia 
Andrews found that dry silver, whether iii leaf or filings, entiiely destroyed ozone 
when prepared by elictrolysis or by frictional cleotncitv, and that mercary had also 
tbe property of absorbing it. Ihin films of metallic aisenic and antiniony arc 
oxidised by it , the arsenic u rapidly coniertcd to arsenic acid, and disappears Pei- 
O' ides of mauganeae, silver, lead, and icrm, as well as oxide of copper distroy u, or 
rathe convert it to oxygen Among other reactions the sulphides of l-^ad and s Iver 
an. changed into white sulphates, and rvanide of potassium into cyanatc of potash, 
wliile the yellow ferrotyanide is converted into the red ferricyanide of potassium 

Coa^ttulvm — Ozone has been proved to be oxi geo inaehanged condition Andrews 
found that peroxide of manganese, in absoibing it, underwent no sensible inertade of 
weight, although as much as 0 9 gr weie apparently destroyed, no water was pro 
duted Hence it was trmsformed to oxygen merely by contact, and it could not 
havi c-miBined any hi drogen In its production by eleetroly sis, he also noticed that 
the aetiie oxygin was exactly equal to the entire weight of the ozone, and was there 
fore identical with it (Proc R S \ol in p 476) When oxygen has been con- 
tracted in bulk by the electric spark in the production of ozdbe, peroxide of manganese 
restores it to Its otigmal I olume (lol ix p 603) In fact, the conclusion drd.wn bv 
the writer is in accordance wiih tlie rcsnlts of Schonbein, Faraday, fiecqucnl, and 
others, thit ozone, from whatever source derived, is one and the same substanr,., and 
IS not a con pound body, but simpH orytHn m an altered or allotropie condition 

Antozone at present is only suspectei to be a constituent of eet>ain peroxides Of 
tbeM compounds, Schonbein has furnished the following list under the name of 
antozonide® — 

JIo NijO, 8iO, 

XOj BaOj 

In itS action on alkaline iodides and m itt bleaching properties, antozone resembles 
ozone The differences pointed out by Sehonbem are not viry well marked \n 
ozomde evdves chlorine with by dr chlotie acid giMS a blue colo r to the preci- 
]iiiateu resin of guaiacum, and tums am me (on p per) brown It d es not produce 
peioxide of hidro^ien An oronide (MnO*)with selph iric acid produms a iieh 
ceriLS of puiple colours with striclmia An antozoniac (RaO ) s milarli treated 
does not Although de ding with peroxid B in both cases, tbe ovi geii, as t is evolved 
must therefore be d fferent in ite proper les The oxygen o* an ozonidt or anti zoiiide 
produces effects whicii common o-vigen does not produci , and it is fuitber lerna k- 
able, tliat these two oxygens which ippear to be m op] ositely polai conditions have 
the powci of neutralising each other on contact and ot evolving ordmair oxygen in 
a pure bUte 1 bus, when permanganate of potash of pe’rxide of n inganese it mixed 
with a Bolutinn of peroxide ot hydroge i, oxygen gas with its utual neutral properties is 
given off (MnO. 4- llOj — MnO, 110 + O) Phere is, after the niixtu'e,no evidiuce 
of ozone, of antozone or of allotropie oxygen in any lorm If oxygen be thus con- 
xtitutid, it should follow, that whenever orone is produced, antozone must aNo be 
liberated In arreecntly published paper, Sihoubein has stated, that in the oidiniry 
production of ozone b\ phosphotus and watei, so soon as tbe ozone appears peroxide 
of hydrogen (110, or antozone) may be deteeied m the water in wh ch the phosphoius 
IS immertcd By agitating the pho^hoius with the water, he found that this h {uid 
acquired the property, which it po seC'CS in common with ozone, of oxidising 
potissmm, and setting iodine f^ fbom the iodide In his -view by mere conbict 
with phovphorus, neutral oxygen is split or decomposed into two oppositely active 
conditions, the positive oxvgen being absorbed by the water to form peroxide of 
hydrogen, -whilst pait of the negative oxygen escapes on account of its gxseous and 
insoluble nature, into the atmosphere above the pbo^horoa The greiter p it, faow> 
ever, combines to form phosphorus acid, which, like phosphorus itself can remain m 
cnnuct yv ith peroxide of hy drogen w ithont abstracting its activ e oxy gen ( CMtniMfh 
Cent Blatt January 1860, and Chmtcal Aeus, Februaiy 11, 1860) ^hen pure 
oxygen is converted into ozone by electric ty it is probable that antozone is also 
produced, and by continnmg the electiia spaiks or increasing their intensity, 
these bodies are reconv erted into ordinary oxygen When ether vapour and air me 
combined at a heat bdow 600°, ozone is produced lo tbe surrounding air, while 
antozone (peroxide of hyditigen) » diasolyed by the efher, giving to it bleaching 
propertirs, and a power of peroxidiBiog ebiomic and The nearest condition to 
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wnit} MitoMM hm Wn y«t fimnd, li io peroxide of ob<«!n«d 

ttp die «di«A»dQn b^drogen Dm* terianx in ibe peroxide of that metal. Wblje 
1&I duor; Bi^ecrs to eeeoont for aany cnriona faeix, ^Ueh hoTO hitherto heen 
repsrlj rdlexM to aedon hj oontoet or prescoee, it toile to explain aatiiihetorily ail 
the phenomena. In the oaomaed air obtained by the oxidation of phaephoms, toe 
autoaone ta bdd dueoWed by the water, bst toe oione In osonued air may itaelf be 
coDTcrted to oxygen by mere beat abore fiOO^, hence the preaence of anioxone to 
prodnoe neatral oxygen is not always iieeeBsai7 So theoxone erolved from mixtures 
of the petaxidea of manganese and imn with chlorate potaah u conrertefl into 
oxyeen by beat, without reference to the presence of antozonc See Braidc and 
Taylor a “ Manual rf Chemistry," and Watts’ “ Dictionary of Ciicmistry " 


P. 

PACKFONG An East Indian alloy foiming a white metnl like German silrer 
It appears to contain ropper, zme, and nickel 

PACO, or PACOS if toe Peruvian name of an earthy-looking ore, which con- 
sists of brown oxide of iron, with aluiost impcrcLptibJc pii ticks oi native silicr d s 
seininited through it 

PADDING MACHINE (ifarfnne d phgHcr Fr Kuttsrh, or Gmmhrmaich/H-t 
Germ ), la ealieo pnDt.ng, ifi toe appjwtiKi for ih b iing a piece ot cotton cloth 
uni^brnilj with any mordant lu Jig 14 Jl, a d c d reprevents in section a cast-iiou 

frime, supporting two opposi»c 
sMiidards above M m w hose x eni- 
ctl slot the gudgeons a 6 of tun 
popper or bronze cvlinders i, t 
Tuu , the gudgeons of r turn upon 
fixed brassiw or plutamer blocks , 
but the superior cylinder f rests 
npon the surface of the undir om, 
and may be pressed down upon n 
w ith greater or less force bj tutnux 
of the w eighted levi-T defg, whose 
centre oi motion n at d, and which 
biars down upon the azle of f 
K IS the roller upon which tlie 
pieces of cotton cloth intended to 
be p<idd(.d are wound , several of 
them being st’Uhed endwise to 
gcthvr They retoive tension 
from the actum of a weighted belt, 
o «, which pa8<es round a pulley, 
n, upon the cud of the roller x. 
The trough o, which contains the 
colouring matter or mordant, rests 
beneath the cylinder upon the table 
ii, or other coDvenient support About two inx^bes abo\e the bottom of the trough 
there is a copper dip roller, c, under which the cloth paR>)es, after going round the 
guide roUer m. Upon eecaptng from the trough, it w drawn over the half round 
«retcher-bar at i, grooved obliquely right aud left, as shown at s, when. by it acquires 
a diverging extension from the mi^le, and enters with a smooth surface between the 
two cylmd^ e, v These are lapped round 6 or 7 tunes with cotton cloth, to solten 
and equalise their pressure The piece of goods glides obliquely upwards >n contact 
with one third of ths eyhuder p, aud » ftoully wound about the uppenuost roller h 
'A ie gudgeou of H revolves in the end of the radius h M, which is jointed at k, and 
movable by a mortise at r along toe qnadraatai are towards I, as too roller k 
becomes enlarged by the oonvolutions of the web The under cylinder n receives 
motmn by a pulley or ngger upon its opposite end, from a band connected with 
too anvmg-shaft of the pmtshop To ensue perfect equability in the application 
w the mordant, the goods are m some works passed twice through the trough, 
h mcreased the second time by sliding the weight g to the end of 




PAGING MACHINE. 329 

A v]«ii of apaddiog nuM^nemooDneettoD widitbodming meduuum u gtT«it ooder 
UoT See Calico PiiXMn»a 

FADDY Tbe Indtaa oetne for rioe in tbe Dabaeked condition 
PAGING MA CHINE A eelfracting macliine for paging books and nnmbering do- 
canents, by Meears Waterio* and Sons, is of a very ingLOions character The numbering 
apparatos eoniists of fire discs, which aie provided with raised figures on tbeir pen 
piiery, Tanning from 1, 2, 3, Ac to 0 and these figures serve (like letter press t\ pc) 
to pnot the numbers required '1 ht discs are mounttd at tbe outer end of a vibrating 
fhnne or arm on a common shaft, to which the first or units disc is permanently fixed, 
and tbe other four discs (viz those for manning tens, hnndredo, thousands, aud tens oi 
thousands,) ate mounted loosely thereon, so that they need not, of neoeesitv, move when 
the shaft is rotating but they are beverally caused to move m tbe fi^lowing order ^ 
the tens di^ performs one-timth of a revolution for every rev olution of the units disc 
the hundreds disc nukes one-tenth of a rev olution for every revolution of the tens 
disc, and so on As the discH rise fhom the paper after eveiy imprcvsion, the units 
disc IS caused to perform one tenth rf a revolution (m ordirthat the next namber 
piAnted may be v nnit greater than the piecedmg one) by a driving click taking int > 
t) c teeth of a ratchet wheel fixed on the left hand end of the A ift Ihe movement 
of the other discs is effected, at intervals, by means of a spring catch, aflixed to the 
side of the units disc, and rotating therewith , which catch, each tune that the nmts 
disc completes a revolutnn is caused by a pr iji-Ctum on tl e inner surface of the vi 
1 ratirg frame to project behind one of the rii'<id figures on the tens due and carry it 
round one tenth of a revolution on tl o next ninv emen^ of the units diac taking place 
and then, the catch having passed away from the projection, ro further increase xi 
the niimW imprinted by tbe tens disc wl 1 be rffected urtil tbe units disc Ins pir 
formed another levolution Every time th it the tens disc completes a revolution, the 
spring eatch causes the hundrtds disc to mov forward one tenth of o revolntion, ai d 
simiUr movements ne imparted to the remaining discs at suitalde times The shift 
18 prevented fiom moving except when it is leted on by tbe dtiving (dudk.,by a spring 
del nt, or pall entering the n itches in the peiiphery of a wheel fixed on the nghb 
hand cod of the shaft and thus the d scs arc lueld steady whde numbering, and a 
clour and even imprevston of the figure is ensured The leaves of the hook to be 
pa/ed oi numbered are laid on the raised part of tbe table of the machine, covered 
with valcomsed mdii rubber, and as each page is numbeied it s turned over by the 
ttondant so as to present a ft-esh page on their next descent As the discs ascend 
uftcr nnmbeniig each page, an inking apparatus (consisting of three i oilers mountei^ 
ill V swing fosuie, and revolving in contact with each other, so as to distribute t o 
mk which IS fed to the firvt roller tvenlv on to the third or ink ng roller) det^.end'. 
vud inks the figures which are to he hi ought into action, when the nuiutiermg appuiatii*- 
neat descends By this means hooks or documents may be ])aged or maiked widi tor 
St {.utive numbers, for pnmiug duplicate sets of numbers, a> tor bankeis books, a siir pU 
and lusenioiis contnv anoe is adopted I Ins consists m the cmplov ment of vn additu nal 
T lb hct-whtel, w hich is acted on by the driving click that moves tue ratchet whutl above 
im Rtioncd, and is provided with a like number of teeth to that w le 1 But the diame 
tci of thi additional ratchet-wheel is increased to admit of the tee h being so formed 
thit the driving click will be theiehy held back from cf utact with every alternate tooth 
of tho first mentioned i atchet-wh eel , and thus the arrangement of the nmnbenng discs 
will remain unchanged to give, on their next descent, a duplicate nnpmsion of th, 
iiumVer previously printed , but, on the re ascending of tbe numbering apraratus the 
click will act on a tooth of both ratchet-wheels, and move both forvn^ one-tenth of 
x revolution, and, as the sliaft accouipaniea the fi^ist ratchet wheel in its movementc, 
the number will consequeutly he changed 

Messrs 8c1i)<’singer and Co have intiodoced a paging machine, the capabilities of 
which aiL similar to the above, but somewhat differently obHined The numbenng 
discs in this instance are provided with ten teeth, with a raised figure on the end of 
each tooth , and they receive the change motion from cog wheels mounted below tlieni 
on the same frame At each desceut of the frame a station'uy spring catch or hook 
pit CO drives round the wheel one tooth, font gears into tho teeth erf the nuns disc, and 
thcieby causes tlie nmts disc to bring foiward a fresh figure The toothed wheels 
are somewhat narrower than the numbenog discs, bnt one tooth of each wheel is en- 
larged lati rally to about double the size of tbe other teeth , so that at the completion 
of every revolution of the wheel the projecting tooth shall act upon a tooth of the 
next disc, and carry that disc forward one tenth of a revolution By this means the 
requisite movements of the discs for effecting tbe regular progression of the numbers 
are produced , the first wheel driving its own disc, and commiinjcatiiig motion at m- 
tei V a Is to the next disc and the other wheels each receiving motion at intervals from 
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the diw vitb which it u canueeted, and traiunnittiiig motion, at atiU greater interval* 
of time, to the neat disc 

The machine is caiiaed to pi int the fignres m dopUcste by drawing the spring oatcli 
oot of action at every altunate deao«it of &e frame, and thereby preventing any change 
of the figures taking place until after the next impreasion 
The natnbers may be increased two units at each impression so as to pnnt all even 
or ail oid nambers, by bringing a second catch into action, which oanses the unit duo 
to advance one step dnnng the ascending movement of the frame, in addition to the 
advance during the de«cenb of the same 

PAINTS are colouring matters in combination with oil In most cases for the 
ordinan paints the basts is ajute lead, witii the colouring agents dcnved from the 
min«al or vegetable kingdom mixed with it This does not apply to artists colours 
(see CoMCBs) The advantages of lead are that its cirbonate (or white lead) 
actoallv combmes wiA the oil whereas white xinc is merely mectanically suspended 
in It In the one case we have a plaster spitad over the wood or eauvas to which 
the pamt u apphid in the other we have only a fine powder held by the oil so long 
as It continues permanent, but which washes out when the oily coating begiusto give 

J)xidt ofztnr or white sine is, however much used as a paint Ground a ith oil it 
docs not cover the surface oi wo ^ so well iis a leadp<iint does owing to the condition 
m wh eh it exists a$ already explained It hns, however one advantage over white 
It^d as It IS not bahle to (firnish or tlacken when exposed to the action of sulphide 
ot fav drosren It has h en staged that white zinc is not injnr ous as « lute lead is to 
the health of the painter This is very questional le It li is been tound that the long 
eontmued use of white zinc punt produces a diBtrcssmi nausesL 

A white paint has beeuina^e fbom the oxide i f hiamuth but the met il la too scarce 
to make It an article ot commercial v ilue A taD,.sten white was made in toleiably 
large qoantines a lew V ears since audit was adveit sed as poe< ssingmany advaiitag s, 
as u has not maintaiped its ground, we may thcielore suppove that thepiomiscaweie 
no^ julfiUed 

6r ppei IS largely used as a pamt The most hTilhnnt greens are compounds of the 
oxide of his iietil with aiaenie and <tbcr bodies Ihere tie also several bluex of 
great value produced born cepper 

JjoK — The 0 X 1 les Iron m vaiious forms are employ edm the pioduction of 
yellow, brown and black punts A very beautiful b’ack is [lodiicid bv calcii mg 
with carespathi ii n f-e the white carbenatts oL ir n the result is a bliek mignetic 
oxioe which ni xeswell wit lOil andfoims a most permanent cove rin. tor out oi d or 
woik Calcined hKniiutic iron or«8 arc; aI<-o found to produce iiio*>t periuancnt 
colours which res &t the ac oio tin weather in a remarkaole manner 

Anthracite ground to an impipable powder has been e\tcn ivih used when 
mixed with a drying oil as a black i amt A eon» dcrahle quail ity ol tl is ramt la 
manufactured at Uidtford in North Devon whire the authracite is nbtaincl fit m the 
w 11 known cuim measures of that distnct Ncarir all pn nts iinployed bv the 
ordinary houve painter should be however ’cad paints to winch col iir has liceii 
in p Hied by the use of some of the mctall c oxides For artists punts see Colulu , 
I F in OxicHijOBiifi- , and 'Wbttf I nan 
PAINTS, GRINDING Ot There are minv pigments such ns common orpi- 
ment, or kingb ytl’ow and verdigns which art strong powns others wlnrh are 
T«iy deleter ous and occasion dreadful maladies vuch as white lead fed lead chronic 
ye low, and vermilhon none of which can hw saMy ground by hand with the si ib 
and mailer hut sh uld always he tntnrated m a m 11 Ihe emanations f while le id 
cause, first that dangerous disease the cohea pictoniua, afterwards paralysis, or 
prematnre deerepitude and lingering death 

{•tgt 1432, 14 and 1434 exhibit the construction of i good colour mill m three 
views , 1432 being an elevation shown npon the side of tlie handle, or where the 

power 18 applied to the shaft fig 1433 a second elevation, taken upon the side of the 
hnp c d of the plan or bird a eye view, fiq 1434 

1 he frame work A A of the mill u made of wood or cast iron stronglv mortised or 
bolte J tngither and strengthened by the two cross iron bars n b I-ig J43A iva plan 
ot the millstones The lying or nether miUstont c fig 1 ns is of cast iron, and la 
channelled on its upper fhoe by corn millstones It is fixed upon the two iron bora 
B B hut mav be preferably supported upon the three points of adiustable screw a, 
I avBing up through beansg hM 1 he millstone c is surrounded by a large iron 
hooj , n for preventiDg the pasty consistenced colour ftmn running over the ed4,e 
It can escape only by the sluice hole a^fig 14J3, formed m the hoop , and is then 
received la the tub x placed beneath 

fhe upper or moving millstone F is also made of cast iron The dotUd lines indi- 
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cate ita ^hape. In the cefntre it has an apertnre with ledges o o , there la also a ledge 
upon Its outer eireamferenoe, suffic.eat]} high to confine the colour whi(.li nsjr oc- 



casionally accumulate opon its surface An uptight iron shaft, B, passes into the 
luining stom, and iri VIS motion to it \ faoiizontal non bcvtl wheel, 1438, 

U”4 furnished with 27 wooden teeth, u fixed upon the upper end ot the upright 
rhiU H A stmuar be«cl wh tl, i, 
having the same number of tetth u 
p i£.i.d Miticiliy upon the horizontal . 
non txis M M, and works into the ' 
ufiiclb. i til B hoi izontal axis si M, 
biais at one of its end's a h vndk or 
wmth V, In which the workiiiin miy 
tuin th( millsiuue 1 , and on the 'V< 
othtr (nd of the saiiie axis the fij- 
wlii. I o IS made fa«t, which strees 
to « filiate the uioTt mints of the 
in ithine Up in one of the spokes of 
the fly mill cl tlieie is fixed m like 
nia in<.i a hat die f which niai sene 
upon ckcasion for turning the mill 
1 Ins handle mav b attichcd at any 
couieniLUt dis nice from the ccntie 
1 s mcanii of tlie slot and sen. i iint J 
'I he colour to be ground is put i *o 
the hopper «, bcipw which the bu-ket 
a is suspended, foi suppling the 
colour uniiotuilT through the oiifice 
lu the uiilistoue (i A cord or chain, t, hs means of which the bucket B is sus- 
pended at a piupcT lieightfoT poiriugoatthc reqau>ite <}uaatuy of colour between 
the stones, pulib the bucket obliquelt, and makes its beak re-t against (he square 
u plight shat t II By (his means the bucket is continually agitated in s ch away 
as to discharge more or less colour, according to its degree of luclmation The 
copper cistern x receiien the co'our succeBsively as it is ground , and wfa<n full it 
may be carried a« ly by the two handles z z, or it miiy be tniptitd bs the stop- 
coik Y, without removing the tub For many purposes, as f>r colour piuiting, it is 
higl It impoitant that the pant nsed should be in the finest possible sute To 
eilect this, at Me8!>is De la Hues and some other large es'ablislituente the colon n, 
are pa>.Bed between finely polish* d steel rollers which are bj aciews brought very 
closely together 

PA INIS, ^ ITRIFIABLE See Porcelaiv, Pott>rt, and Staivkd Glass. 

PALISANDER WOOD, a name employed on the Continent for rosewood 

fioluapjet has the follow mg rtmarks on this wood — “ There is considerable iiic- 
gulanty in the employment of this name , in the work of Bergeron a kind of striped 
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ebony jb Afiowd m W * PaltMadrt t in other French works this Mme i« 
a gynonjin of iw vwtet, and atated u a wood brought bj the Dutch from their 
South American colomes, and much eateemed." 

PALL4DII7\t, a metal posseaaed of yaluabte properties, wasdiecoycrcdin 1803, 
by Dr WolLuton, in natiye plobtuun It constitutes about 1 per cent of the 
Columbian ore and from ^ to 1 per cent of the Uralian ore ot this metal , occniriop 
nearly pure in loose grams of a steel-grey colonr, pu'-sing into siher white, and of a 
gpecmc grariiy of from 11 8 to 12 14, also ua an alloy witli gold in Brazil, and coiO' 
bmed with Belemam m the Banc ntar 1 ilkeiode. It is also fouod in msoj lan^tzes 
of native gold Into the mtro-muriatic atdutiun of natiie platinum, it a solution of 
cy*mtde ot mercory he poured, the pale jellow cyanide of piillAdium mil be thrown 
down, which being xgoited affords tbek. metal This is we ingenious process of 
Dr Wollaston Tw palladium present m the Brazilian gold ore may he readily 
separated as follows melt the ore along with 2 or S parts of silrer, graoulate the 
alloy, aod digest it with heat in nitnr acid of sp gr 1 3 Th“ solution containiiip 
the silver palladium, for the gold does not diSaoWe, being tre ited with chloride of 
sodinm or mih hydrochloric acid, will part with all its siWcr in the shape of a 
chloride The supernaCant liquor being coocentrated and m utriilised with aininooia 
will yield a rose coloured salt in long silky ciystals, the ammonia muriate of 
palladium, which being washed in ice-cold water and then ignited will yuld 40 per 
per cent of metal 

Palladium is one of th^hirdest of the mctils , its colour is not so bright as that of 
slyer, it is maUeable, ductile, and capible of being welded IhismoUl is nioi* 
oxid sible th^n siirpr, for it tainislies in air at the ordinary temperature , nhen hcdtcil 
m air it becomes blue at first from partial oudition, but it the temptiature lx. 
in,.reased, this colour disapptais and its brightness rt turns 

Pdlkdinni IS sometimes Skbsutated far silitriu the mannficture of imlhcmabc il 
matruments The commoner metals may be plated w ith palladium by the ekccrot^ pi 
process. Palladium is sometimes used m the con«'*iuction of accurate balances ami 
tor some of the works of chronometers An alloy of palladium and silver is 
employed bv the dentists from the ciicumstiiice that it docs not tarnivh The 
infiuencc of palladium m protecting silver fiom tarnishing i& a remaikibic and 
valuable property The ollaston medal given by the Geological faocicty is, in 
honour of Its discoverer, made of palladium 

P 4.LMITIC ACID C* IP O’ This acid was first discovered m palm oil, from 
which It derived its name, it lias since been fonnd in mant other natuiai piodiictions 
and may also be manufactured artificially fWnn some other substances It is con- 
tained, for instance, m bees'- wax, and that lu considerable quanUtics , the portion of the 
n ax insolnblc in boiltog alcohol u called myncine aud iv a palniiiate of mynctfle 1 his 
Niyncine requires a solution of potash to sapon fy it, and then the palmitic acid 
u ohtamLd as palm>fatc of potash, from which it may be Bt.paiated by adding an and 

Spermaceti consists principal Iv of a fat irto which this acid cntcis, ViZ, a palimtat* 
o' cctvle The palmitic acid may be obtamed from this by dry aistillation It has 
aNo been proved to be contained in human fat 

It may be obtained artificially from different substances; one of which will he 
sufficient to mention here, viz by fusing caustic potash wi h olcic acid, avoiding of 
course too high a temperature, and for this puipose a icn drops of wa^er are added 
fiom time to time to it. 


Ol ic iciC Tin IP jintaita 

C*H«0’ + 2(KO,HO) 


Falmit itp nf pntikli Accts'p nf polvh llidroem 

- C“U’ko* + cwko* + II 


The easiest aud cheapest way of ohtainirg palm me acid i» by using palm oiL 
Palm oil, when ytesh, consists principahy of palmitin tpdmitate of glycirinc) and 
okine , but by the action of the air and iiioistiire it speedily changes The fats 
Iwoome decomposed into the fatty ae d» (palmitic aod otcic), with tlu liberation of 
g teenne, which is itself afterwards converted into sehacic acid The pdlra ml is 
hrsi subjected to pressure to separate as much as possible the liquid portions , the solid 
nsidoe is then boiled with an alkali, and the soap thus formed dcconi(>o<ird by an 
a< id, the palmitic acid, which thus separates, is then collected and purified by several 
crcstallinations from aicoboL 

Kone of these processes are employed commercially for obtsming palmitic acid, 
which IS largeU used m making candles When thus required it is obtained m the 
same n anner as steanc acid, by distilling with high pressuie st am See Oakdu s. 

When pure, palmitic acid is a cdourless solid substance, without smell lightertiian 
I ** insoluble in water, but freely soluble in boiling alcohol oi ether 
rhese solutions have an acid reaction, and when concentrated become almost solid on 
cooling 1 but if more dilute, the palmitic aoid soparatexi m gi.iups of fine nr edits It 
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fu«c« at 14^ 6° r^r , and becomes oa ooolms a mouof bnlliaot pearly sealea. It may 
be diBtiUcd vithoat decompoBition, even withoat tlie presence of steam It nnitis n it i 
bases to form salts, moat of ’which are inaolnble in water It may also be made to 
unite with glycerine to form palmltn m which state it previously existed in palm oil 
P 4T MI i IN As abose stated, this is the prmcipal constituent of fresh palm oil It 
may be obtained fh>m it by the following process —The pnlm oil » subjected tn 
prissure to remove the liquid portions, the solid portion u then boiltd with alcohol, 
which dissolves the free fatty acids which may be present The residoe is then crude 
palmitin, and it is porifiid by repeated crystallisations from ether 'When thus 
obtained it is in small ciystals , thecc fuse and become, on cooling a smni-ttansparLnt 
inavs, which may be easily reduced to powder It is dmost entirely insoluble m co d 
alcohol, and only slightly soluble in boiling alcohol, from which it again separates, on 
tooling in flakes it is soluble in all proportions in boiling ether. 

M Duffy states (hat there are three modificauons of palmiun, diffiniig in thwir 
melting point the hi«t melting at US’' F, the second melting at 142<^ F , and the 
thud at l4j2°P 

According to Dr Stenl ouse, palm tin has the following composiuon — 

wl itli bv 'npnnification yields glycenoe and pilmitic acid 

C-«I1«0® + 6HO-=CIPO* + 2L"H“0* 

P iln It D ri}cc.ri e Folir tic Al d 

II K 3J 

P 41 MOIL See Oils 

PAI M bUGAR Iht j iices of man) of the palms yield a saccharme matter, 
from which cane sngar may *'e extracted 

FAl M TllhL ihe woods obtained from the vanons palms (ff the tropics pass 
under diflcrcnt names in coo merce accoiding to the patterns thev present The i nly 
twovarieUes much used are — the Betel nut palm, or Areea eatecAu which yields a 
wood of a light yellow brown colour and the cocoa nut palm, Ct)co» maifera lliia 
wood IS of a chestnut blown colour It iB much employed for joints, water troughs, 
Ac m small qiimtitiLB for m irqiictn and other ornamental works We receive this 
wood under the var ous names of palm, palmetto palmvra nutmeg, leopard and 
porcupine woods I h tw o last receiv e their names accordingly as the section is 
mall in one direction or another 

It tb ^ wood IS c it bonront illy it exhibits dots like the spice , when cat obliquely , 
tne inarkiags are something like tbe quills of the porcupine 

PALM W AX, Ihc produce of the rcreryfo* anduola a palm growing in tropical 
America The stem <t the tree is ibickh covered with wax which is scraped off 
and aiRcned and puiiflcd m hot water It is mixed with tallow to render it less 
fanttle and in this state is used in South Amenca for candlis Ibe leaves of the 
C rmaufta palm are coated with a lav er of 'wax, which peels and is collected when 
the haves are dried leschemaker mforms ns that tbe leaves of thi dwarf palm are 
imported into the rnittd Sutev from the West Indian Islands for the use of the 
halters , they we tbicklv covered with wax 

PANCREAIIC JBICL A limp d, viscid, alkaline finid, secreted by the pan- 
creas or sweetbread The pancreatic fluid converts starch into sugar 
PANinCATION The making of Beead See that article 
PANTILF A cnrvihntar tile, so fiirmcd to facilitate the flow of -water Plata 
iilen are flat tiles 

PAPAVERINE C”H* NO* One of tho many alkaloids contained in opium 
It was discovered bv Merck in 1850 but has been chu fly examined by Dr Anth.nOTii 
It has not been applied to any practical pnrposes 
PAPER COAL (Pi/nerAvftle, Oeim ) A name given to emtam layers of lig^ 
mb from their leaf like diaracter 

PAPER CUTTING Some machines have been patented for this porpove One 
by Mr Crompton of Famworth, and another by Enoch Miller Mr Fdward Cow per 
patented a maifoine which has been extcnsivelv employed and which, therefore, we 
must describe It consists of a machine, with a loel on which the web of paper of 
very considerable length has been preriondy wound , this web of paper being of 
snfficient widfli to produce two, three, or mine sheets when cat 
1 he several operative parts of the maohme are mounted upon standards, or flwine> 
work, of sny convenient form or dimensions, and consiet of trav^mg endlesa tapes to 
conduct tbe paper over and nnder a senes of guide-rollem , of eironlar rotatory outteie 
for the purpOBO of separating the wib of paper into stnps equal to the widths of the 
;in tynd pd shoets, and of a saw-edged knife, which is made to slide honaontally for the 
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pu^oae of Kpara&ig tbe stnp* into tacb. ptHrtioxu or lengths as shall hnng them to 
thedimexHioos ofa weetofpaper 

The end of the web of paper frran flte reel a Jig I486, is first conducted up an 
inclined phine, ht hj band » it is then taken hold of by endless ts^ extended upon 
Tolhrs, as m Mr Cowper’s Pnormro Macbins, which see. These endless tapes 
carry the webof paper to the roller e,whidiispre8aed against the roller d by weighted 
levers acting npon the plummer blocks that its axle is mounted in The second roller 
d may be eitW of wood or metal, bavin* several grooves formed round its periph ery 
for the purpose of receiving the edges rf the circular cutters e (see CAm>-cirmwa), 
mounted upon an axle tumiiig upon bearings m the standards oir ttamt 

la Older to allow the web of paper to proceed smoothly between the two roUera e d. 



a narrow nb of leather is placed round the edges of one or both of these rollers, for the 
purpose of leaving a free space between them, through which the paper may pass 
without wnnkling 

From the first roller, e, the endless tapes conduct the paper over tiie second d, and 
then under a pressing roller^ in which progress the edges of the circular Lniies r, 
rerotving in the grooves of the second roller d,cat the web of paper longitudinally into 
strips of such widths as may be required, according to the number of the circuUr 
cutters and distances between them. 

The strips of paper proceed onward from between the knife roller d and pressing 
roller/ conduct^ by tapes, until they reach a fonrth roller, g, when they are allowed 
to descend, and to pass through the apparatus dcbigned to cut them transversely , that 
is, into sheet lengtha 

The apitaratus for cutting the strips into sheets is a sliding knife, placed honzontally 
upon a firme at k, which fiume, with the knife s, is moved to and fro by a jointed rod 
I, connected to a crank on the axle of the pnlley A. A fiat board or plate, /, is fixed to 
the standard frame in an upnght position, across the entire width of the machine, and 
this board or plate has a groove or (gening ent along it opposite to the edge of the 
knifia The paper descending from the fourth roller g passes sgainst the face of this 
board, and as the earrisge with the knife advances, two small blocks, mounted upon 
rods with springs m m, come against the paper, and hold it tight to the board or plate 
I, while the edge of the knifb is protruded Arward mto the groove of that board or 
plate, and its sharp Baw^shaped teeth passmg tbrongh the paper, cut one row of sheets 
from the desoendmg strips , which, on the withdrawing of Uie blocks, &U down, and 
are collected on the heap below 

The porwer fw actuatmg tins machine is apphed to the reverse end of the axle on 
which the pulley A is fixed, and a band a,M, r, », passing from this pnlley over tension 
wheels, o, drives the wheel q fixed to the axte tit the knife roller hence this rcdler 
reoeiTes the rotatory motion which causes it to eondnet forward the web of paper, bat 
the ofiier roUers^ e and/ are impelled slowly ^ friction of contact 
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The rotation of the crank on the axle of through the laterrention of the eraok' 
rod t, move* the carnage A, with the knife, to and fro at certain period*, and when the 
spring blocks m ooDie against the grooved plate they dide their guide rods into them 
while the kuifSe advances to sever the sheets of paper But as sheets of different di< 
inensioDB aie oecaaionall; required, the lengths ot the slips deitvOTed between each 
return of tlie knife are to be regulated enlai^ng or dimmisfaiog the diameter of 
the pulley A, whwh will of <.ouTfte retard or facilitate th® rotatum of the three con- 
ducuog rollers, c, d,f, and cause a greater or less length of the paper to descend 
betwien each movement of the knife carriage 

Tbc groove of this pulley A, which is susceptible of enlaigement, ig constructed of 
wcdgc-forittcd blocks, passM through its sides, and meeting each other in opposite di- 
rections, so that on drawing oat the wedges a short distance, the diameter of the pulley 
becomes diminisbed ; or by pushing the wedges further in, the dia'7 eter » increased , 
and a tenewa wheel p being anapended m a weighted frame, keeps the band always 
tighc 

As It IS necessary that the paper should not continue descending while it is held by 
the blocks in, « to be cut, and > et that it should be led on progressively over the knife 
roller rf, the fourth roller y, which hangs in a lever, j, is made to rise at that time, so 
as to take up the length ot paper delivered, and to descend agam when the paper is 
withdrawn This is effects bt a rod, r, connected to the crank on the shaft of the 
atousaid rolli.T A, and also to the andcr part of the le\ ery, which lever hanging loosely 
upon the axle of the knitc roller if, as its fultrum, vibratei^with the under roller g so 
a^ to effect the olgect lu the way desmibed 

The patentee states that several indnidual parts oS this machine are not new, and 
that some of them are to he found included m the specifications <rf other pers ms such 
as thi circular cutters e, which ate employed by Mr Dickinson (Caju> clttino), and 
tliL honsontal cutter A, by Mr Hansard , he therefore claims only the geneial arrange- 
mint of the parts in the lorm of a machine for the purpose of cutting paper, as the 
huhjtct of his invention 

I'bi. machine for cutting paper contrived by John Dickinson, Esq , of Hash Mill, 
was patented in January, 1829 The paper is wound upon a cyhndrical roller, a, 
Jjg 1437, mounted upon an axle, supported in an iron frame or standard, biom thia 



roller the paper in its breadth is extended over a conducting drum 6 also mounted 
upon an axle turning in the frame or standard, and after passing under a small guide 
rollei. It proceeds through a pair of drawing or feeding loUeis c, which carry it mto 
thi cutuug machine 

Upon a table d, d, firmly fixed to the floor of the building, there is a senes of ehisel- 
edgid knues e, e, c, placed at such diBtance«i apart as the dimensions of the cut shcits 
of paper are mtend^ to be Theae kniics are made fast to the table, and agaiuvt 
thim a aenes of circular cutters ft f, ft mounted in a swinging frame arc intended 
to act 'llic length of paper being hi ought along the table over the edges of the 
knives up to a stop A, the cutters aie then swung forwards, and by pavs sg ovei the 
paper agamst the stationaiy kniies, the length of paper becomes cut mto three stparato 
sheets. 

The flame jr. ff, which carries the circular cutters /*,//, hangs upon a very elevated 
axle, m ordtr that its pendulous swing may move the cutters as nearly m a honxoutal 
line as possible , and it is made to v ibrate to and fro by an eccentric or crank, fixed 
upon a honsontal rotatory shaft extending over the drum A, considerably above it, 
which may be driven by any convenient machinery 

The workmen draw the paper from between the roller* c and bring it iqi to the 
atop A, in the intervals between the passing to and firo of the swing-cntters 

following very ingenious apparatus for cutting the paper web transvenely into 
any desired lengths, was made the subject of a patent by Mr £ N Fourtomer, in 
Jane, 1831, and has smoe been performing us duty well in many cstahlislaiient*. 
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T>g 1496 » «n elevfttion, taken x^xm one side of the machine , and ^ 1439 u a 
lODgitudical section a, a, «« are tlrar reels, each covered with one continuous sheet 
of paper , nhich reels are supported upon beannn in the fhame-work 6, b, b c, c, c, 
18 an endless web of felt'cloCb passed over the rollers which is kept in close 

contact with the under side of the dnun e, r, seen best m 1489 

the endless felt^ will be^drawn^ their respective and fed into the machine 
n benever the dnvmg'band is shd from the loose to the fhst pulley upon the end of the 
main shaft f But since the progressive advance t£ the paper-webs must be arrested 
during the tune of making the cross cot through it, the following apparatus becomes 
aecessary A disc which 
oames the pm or stud of 
a crank t, is made frst to 
the end of the driving shaft 
/ This pm 18 set in au 
adjustable Bliding piece, 
which may be confined by 
a screw within the bevelled 
graduated groove, upon the 
^e of the disc p, at vari- 
able distances the 

axis, whereby the eaci n-« 
t) icity of the stud i and of 
course the throw of the 
crank, may be consider- 
ably varied The crank 
Mud 1 18 connected by ii> 
rod j to the swinging cur- 
^ ihncar rack *, which takes 
into the toothed wheel /, 
that turns freely upon the 
.\x1e of the fved drum e, e 
Prom that wheel the arms 
m m rise, and bear one or 
more palls, n, which work 
m th<> teeth of the great 
ratchet wheel no, mounted 
upon the shaft of the 
dram e 

Thecrsnk-plafe tf being 
diiven round in the direc , 

Turn of Its arrow, will com- 1 
ifinnicate a see-saw niove> 
uicnt to the toothed arc k, 
next to the toothed- wheel/ 
in gearing with it, and an 
oscillatory motion to the 
arms ai, m, as also to their 
surmounting pall n In 
irs swing to the left hand, 
the catch of the pall Will 

slide over the slo^ of the teeth of the ratchet wheel o, but in its return to the right 
hand, It will lay hold of these teeth, and pull them, with their attached drum, round 
a part of B revolution The layers of paper m close contact with the under half of 
the drum, will be thus drawn ftirward ar latenals, from the recta, by the fnetioa 
between its sur&ce and the eudleBs felt, and in lengths corresponding to the arc of 
vibration of the palL The knife for catting these lengths transversely is brought into 
action at the time when the swing arc is making its mactne stroke, vis when it is 
sliding to the left over the slopes of the ratchet teeth a The extent of this vibration 
rjnef according to the distsoee of the crank sMid * from the centre /of the plate p, 
because that distance regulates the extent of tbe osedlations of the cumltnear rack, 
and that of tbe rotation of the drum e, by which the paper is fed forwards to the 
kmfe aj^ratua Tbe proper leog& of its several layers being by the above de- 
scribed mechanum ramed forward over the bed r of the cutimg Juiife or shears 
r, r, whose under blade r is fixed, the wiper s; in its revolntiou wi& the shaft / lifts 
tte tail of um ^«r e, oonsequentiy depresses the transverse movable blade v (os 
Bbovn lafig 1440), and didea the slaniug blades acroes each ofher ohligoely, bke s 
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pair of BciMors, so as to cause a clean cat acrosi the plies of paper But just befom 
the shears begin to operatCt the trBnBi>eree hoard u descends to press the paper -wiih. 
Its edge, and hold it fast upon the bed r During the action of the upper Made v 
against the under ft the board u u anspended h; a eord passing across pulleys 
from the ann p of the belt-craak lever t, t Whenefrer the hfker cam a has passM 
array the tail of the bell crank t, the weight a, hung upon it, will cause the 
bUde V and the pmching hoard u to be moved up oat of the a a} of the next length 
of paper, which is regular!} brought fbroard by the rotat oa of the dram «, as ahore 
described The upper blade of the shears u not set par illel to the shaft of the diom, 
hut obliquely to it, and is, naoreover, someabat curved, so as to close its edge pro- 
greosivilv upon that of the fixed blade T1 e blade v may also he set between two 
guide pieces and h'lv e the necessary motion giv en to it bv levers 

P\PER HANGINGS, cai'ed more pioperly by the French, /wpiers peints The 
art of making paper hangings has hien copied from the Ghicese, among whom 
It has beta practised from t me immemorial The Pnglish first im| t ited and began 
to iniititc the Chinese paper hangings , but being long evrosed to a high exciae 
duty upon the manufactun., they have only recently earned it to that extent and 
digtcc of ixfinemi nt uhtch the I rench have been enabled to do, unchecked by taxa« 
tion The first method of making this papi r wag stencilling , by laying upon it, 
in an extended ^tate, apiece of \ stehoard having spaces ent out of varicus figured, 
device*, and applying different water coloais with the hrosh Another piece of 
pnstehpard, with other pattern', cut out, wis next applied when the former figures 
wire drv, and new designs weie thus impaitcd By a senes of such operations. *i 
to c rafale pattern was executed but with no little labour and expense The processes 
of the calico printer were next k sorted to, lu which, engraved hie cks of the pear or 
sycamore, were emploved to im|irtsi> the coloured dcsigi s 

Paper limpngs mav he di'.tinguishid mto two cU‘>ses I those which are renlly 
painted, ind which ar.. dtsigi ed m I rarce under the t tie of papiers petnig with 
hi II int floMtrs and flguris ird 2 th se m which the dts gns are formed by foreign 
initters applied to the p'lper, uudei the name ofpqpier to7iU'>se or flock paper 

J hf opi rations common to paper h mgings of l^th kinds may be staUd as follows — 

1 J he paper should bo w ell sized 

2 1 lie edges should be evenly (i * fay an apparati s like the hookhnider’s press 

d Ihe inds ol each oi the d4 sheets which form a piece, should be nicely pasted 
together , or a web ef papir should he takin 

4 IjSS mg the grounds is done with earthy colours or coloured laVes thickened vrith 
size and ipplad w ith brushes 

An expert wot kman, wiih one or two children, can lav the grounds of 300 pieces 
in a dav 'J he pieces are now suspended upon poles near the ceiling m order to he 
diied Phey arc then rolled up and cairtd to the apartment where they are po 
Ushed, by being laid upon a. sn ewth table, with the patntedsvie andetmoet, rubbed, 

w ith the pnlislier Pieces mtended to be satined are grounded with fine Pai is plaster, 
instead of Spanish white , and are not siMoothed with a brass polisher, but w irfa a 
h ird brush attached to the lower end of a swing pohsbiog rod AfVei spreading 
the piece upon the table with the grounded side uudermost, the paper stainer dusts 
the upper surface with finely powdered chalk of Briant nn, commonlv called talc or 
witli China clay, and luhs Jt strongly with the brush In this way the satiny lustre 
18 pToduetd 

The punting operations are as follows* — 

Blocks about two inches thick, formed of three separate boards glued together, of 
winch two are mode of poplai, and one (that which is engraved) of peai tree or syca- 
more, are used for printing piper hangings, as for calicoes. The grain of the upper 
layei of wood should be laid across that of the layer below As many blocks are re- 
quited as there are coloura and shades of colonr To make the figure of a rose, for 
example, three seveial reds must he ap^died in succession, the one deeper than the 
other, a white for the e tear spaces, two and sometimes three greens for the leaves and 
two wo ^ colours for the ulems • aUogLther from 9 to 12 for a rose Each block 
carries small pm points fixed at its corners to guide the workman in the insertion of 
the figure exactly in its place An expert hand places these guide pins so that their 
marks are covered and concealed by the impressiun of the next block , and the 
finished I lece shows merely those belonging to the first and last blocks 

In printing, the workman employs the same iutninmiy tub apparatus which has been 
desoribtd under block printing (see Calico FuiKmo) takes off the colour npon his 
blocks, and impresses them on the paper extended upon a table in the very same way 
1 he tab m which ^e drum or finme covered with calf-skin is invert^ oontaina 
simply water thickened with parings of paper from Uie bookbinder, instead of the 
pB*ty mixture employed by the calico printer* In impressing the colonr by the 

Voi III. Z 



VASm HANGINGS 


338 


Uo<*k npoa Ae pap^» he emi^ys a kTcr of Ae second kiad» to moreue As power 
of hii snn, making it act upon the block through the mtervention of a piece of wood, 
like the bnd^ of a violin. 'rh» tool » called tausaic by the French A 
child is constantly oceapted in spreading ooioor wiA a bnnh upon Ae calf «kia head 
of the drum or sieve, and in sliding off Ae paper npon a irooden trestle or horse, m 
proporUon ss it la finished When Ae piece has received one set of coloured unpres- 
stona, the vrorkmao, assisted by his Uttle aid, called a drawer, hooks it upon Ae 
drying poles under Ae ceAng A anfficieiit number erf pieces should be provided to 
keep Ae pniilrT occupied dnrmg the whole at least of one day, so that Aey will be 
dned and ready to receive another set of coloured impressions by Ae foUoving 
morning 

All the colours are applied in the same manner, every Aade being formed by means 
of the blocks, which drtermine all Ae beauty and regnlanty of Ae design A pattern 
drawer of taste may produce a very beautifbl effect. 

When Ae piece is completely printed, the workman looks it all over, and if there 
be any defects, he corrects them bj the brush or pencil, applying first Ae correction 
of one colour, and aAeraarda of the rest 

4. final ntinmg after the colours are dned, is communicated by Ac fnctum of a 
finel} pohAed hiasb roller, attached by its end godgions to Ae lower extremity of a 
long swing fiame and acting along the cylindrical suifime of a smooA table, npon 
which the paper is apr ad 

The yfnrfs or rainbow ttjle of paper hangings, is produced by means of an assort^ 
ment of oblong narrow tin pans, ^ed in a frame, close side to side, each being about 
one inch wide, two inches deep, and ciglit inches long the colours of the prismatic 
spectrum, rod, orange, yellow, green, Ac , are put m aliquid state, sncoessivelj in these 
pans BO that when the oblong brush a, b, with gnide ledges, a, c, A is dipped info 
them across Ae whole of the parallel row at once, it comes ont 2441 

impTLsted wiA the different colours at auccessn e points, e, e, e, 

of Its length, and is then drawn by the paper Stainer over Ac *;^'7 7^ * 

face of the woollen drum head, or sieve of the swimnung tub, WsTshW 

npon wh ch It leaves a eomsponding senea of str pesin e^urs, 

giudnating into one another like those of Ae prism itic spectmm By applying his 

block to the tear, the workman takes op the colour in rainbow- hues, and transfers 

Aese to Ae paper ft ft ft f Aow Ae separate brushes in tm sheaths, set m one 

frame 

The operations employed feir common paper hangings, are also used for making 
fiock paper r ily a stronger size is necessary Ibr A« ground The flocks are oh 


tamed from the woalli.n cloA manafacturers being cutoff by their shearing machines, 
called lewuea by the English workmen and are preferred in a white state by the 
French paper hanging makers, who kout Aem well, and die them of the proper 
coloDT* tjicmselves When ihev arc Aoronghly stove dried, Aey are pat into a 
conical fluted mill, like that for making snuff, and are properly ground Ihe powder 
thus obtained is afeei wards sifted by a bolting machine, like that of a flour miH, 
whereby flocks of differentdegrees of fineness are produced Tiiese are applied to the 
paper after it has undergone a'l Ae osnal printing operations Upon the woAmao’s 
lett hand and m a hue wiA his printing table, a large chest is placed for receiving 
the flock powders it is 7 or 8 feet long, 2 feet wide at Ae bottom, 3} feet at top. and 
fr-om to 18 nchea deep It has a hinged lid. Its bottom is made of tense calf- 
skin This chest IB called the drvm, it rests npon fonr strong feet, so as to stand 
from 24 to 28 inches above Ae floor 


The block which serves to apjdy Ae adhesive basis of the velvet powders, heme in 
relief only Ac pattern corresponding to that basis, which is formed wi A linseed oil, 
rendered drying hy hems boiled wiA litharge, and afterwards groond up -wilh white 
lead. Ibe workmen call this Ae cacoicstic It is put npon the cloA whiA covers 
Ae inverted swimming tab, in the same way as the common coloura are, and is 
spread with a brash The workman daubs the blocks upon the sncaiutie, spreads 
the pigment even wiA a kind of brush, and then applies tt by impression to A« paper. 
Whenever a sufficient sur&ce of Ae paper has been Ans covered Ae child draws it 
along into Ae great Aest, sprinkling the flock powder over it wiA his hands, and 
when d length of 7 feet is pnnted, he covers it up within Ae drum, and beats upon 
Ae calf skin bottom wiA a couple of rods to raise a dond of flock inside, and to 
I^e it cover the prepared portion of the paper nnifermly He now lifrt Ae lid erf 
At che^ inverts A« paper, and beats its back lightly, m order to detaA all the 
io<^ particles of the woolly powder 

By Ac operation ynst described, the velvet down being applied evetywhere of Ae 
same colour would not be agreeable to the eye, if shades could not be introduced to 
relieve the pattern For Ais purpose wfaea Ae piece is perfectly div, Ae workman 
stretches it open hii table, and by the guidance of the pins in but blocks, he applies to 
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the flock Burboe a eolonr in distemper, of a deep tint, sailed to the intended Bhades, 
BO that he dyes the **001 in its plae^ loght shades are prodnoed by appipng soma 
of his iiehter -water oolonrs 

Oold iMf IS applied npon the abore mordant, when nearly dry , which then focms a 
proper gold dae , and the same method of apphoauon is rewrted to, as for the or^ 
dinarr gilding of wood. When the siae has become perfectly bard, the snperflaons 
gold leaf » brushed off with a doesil of cottcm wool or fine linen. 

The colours nsed by the paper hangeri are the following — 

1 Wbitu — These are either white lead, good whitening, or a mixture of die two. 

S Yellottn — These are feeqoendy vegetable extraeta , as those of weld, or of 
Avignon or Persian hemes, and are made hy boiling the sahstances with water. 
Chrome yellow la also frequently used, as well as the terra dt Stana and yellow odire. 

3 Iteila are almost exeuisively decoctions of Brazil wood. 

4 Bhee are either Prussian blue, or blue verditer 

5 <3reen« are, Scheele'a green, a combination of atseoiona acid, and oxide of 
copper, the green of Schweinfluth, or green verditer, as also a mixture of bines and 
yellows. The use of arsenic in paper hangings has of late (1639) been the subject 
of much discussion, and many abiurd atatemeuts have been made respecting its 
lojunous effects See Akskmic 

It has been snggested by Pieaae that paper vanonsly eolonred m die pulp may 
have designs printed upon them after the same manner as calicos are printed, somo 
times a discharge mordant, or by chemical reagents applied by an engraved roller, 
BO as to modify the colour of the pulp 

6 Vwlete are produced by a mixture of bine and red in various proportions, or 
they may he obtamod directly by mixing a decoction of logwood with dam. 

7 Broana, blackat and greifa — Umber feraishes the brown tints. Blacks are 
either common ivory or Frankfort black, and greys ore formed by mixtore of 
Prussian blue and Spanish white: 

All the colours are rendered adhesive and consistent, by being wraked np with 
gelatinous size or a weak solution of glue, liquefied in a kettle Many of the colours 
are previously thickened, however, wim staich. Sometimes cdoored lakes are employed. 

PAPER, Ikdxlibui Chbqitk, 

The fecility with, which ordinary written characters can he expunged from p^ier 
by chemical bleaching liquids, aci^ and alkalies has led to the adopti^ by bankers, 
for their cheques and drafts, of papers which present obstacles to the fraudulent 
alteration of the amount aud intent of these documents. 

Instances of this description of forgery have occasionally ocenned. In Ae spring 
of 1859 a cheque was paid at a branch of the Bank of England in whidi both the 
amonnt had hera altered and the crossiDg extracted hy chemical means. 

In 1 822 William Robson patented a method of secnnng bankers* cheqnes hy pnnting 
upon their surfeoe vegetable colours equally fugitive with common wmmg ink. 

'Hub method, and its extension to the tmting of writing papers in the pulp, has 
been generally adopted by hankers Those papers which exhibit the perfeeticm of 
Robson's principle are limited m practiLe almost exclusively to certain touts obtamed 
from logwood. 

Mr Baildon’s paper is a tinted one from which the colour is removed. The 
patentee states that he c^re absolute mtegntg and eecunty firom alteration for any 
document once issued , and this is obtained by a flntd or ink, which, when used, 
becomes, in feeV a permanent dye, different from any inks yet mtro^ced for this 
purpose, which ar» pigmente. llie least attempt to tamper with the mk or paper is 
insuntly detected by a dark stam m the paper, which can never it removed. 

As early as 1817 Oabnel Tigere patented a method of mannfeotnrmg “writing 
paper firom which it would be extremely difficult, if not unpoeaible, afterwards to 
extract or discharge any wnbng from such paper ” 1'his paper was impregnated 
during the sizing process with the ferrocyanide of potassium. 

Mr Wdliam Stone’s patent, 1851, was an effort to supply the deficiencies of this 
method. He added a aolntion of the iodide of potqssinm and starch to the ferro or 
ferrideyanide of petasnum Thia method has been fiilly carried out into praetice, 
but it felled to give the complete secun^ desired. The ^emieal defects of Tigereh 
method may be stated thus. Altboogh admirable in the protection it sflhrds against 
the applieatton of acids, it is powerless to resist the bleaching powers of sndi sifo« 
stances as eotnmon chloride of lime (bleaching powder) m solution, and the ink may 
also be removed by the application of either ot the caustic alkalies. In Stone’s method, 
although by the application of bleaching agents containing ehlonne the paper is 
stained by the blue oompemnd termed the iodide of starch, this is removed again by 
t^ application of an lAali 

The Unen Company Bank of Scotland employ green coloured ^cheque p^er, on 
which the sum drawn for is written with a discharge ink 

s 2 
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We Uarn tihat in 1837, Da'vld Stevenson patented the iDannfaetare of a paper vrhioh 
he apeetfied u contaming ** a solntiOD manganese mixed vith a solatnm of pnupiate 
of potama in a hqnid fonn. and mixed with the pulp 'whereof the writing paper u to 
he made ** In June, 1869, Mr Robert Barolay patented a pmcesa of mannfactunng a 
white writing paper on which writing ink u stated to he nnatterablefor firaudolent 
porposes by any existing ohemical pioeess. He incorporates m the paper aa losolilble 
ftrro-cyamde and an insoluble salt of manganese, and provides agai^tbe ducolonra- 
tion of the paper in the sising process (which has hetm a serious ohjeotion in inmetice 
to the me of the ihiTocyiiDide of poiasunm) by discardiiw the use of alum, and sismg 
the paper by the acetate of alumina m lieu of it This papet has been cxaniiutd 
by Ptmssor Braude, of the Mint, Professor Miller, of Kings College, and Mr B 
Warrington, of Ap^hecones* Hall, who reported fevourahly on the invention 
Writing placed upon this paper strengthens in mtensi^ when exposed to damp, 
sea air, oT water, inflneuces which ordinardy cause common writing ink to fade and 
become illegible 

This paper has not, however, been general!} adopted As fir as oar inquiries bai e 
gone, the bankers appear to think thej are already sufficiently secured by the known 
m thods of engraving and pnnting 

PAPER MANtTPAGTURr OP It is much to be regretted that in tricing the 
origin of so curious an art as that of the manufactuie of modem paper any definite 
conclusion as to the pier se time or period of its adoption should lntiirto haie 
proved altogether nn Attainable The Royal Society of Sciences at Gottingen, lu 
IT-io and 1763, offered considerable preiniutns lor that especial olgect, bat nnfor- 
tunately nil nsearcbes. however diricted, were utterly fruitless 1 he most ancient 
manuscript on rolftm paper appears to have bev,n written m 1050, while Eustathius, 
who wrote towards the eM of the ISth century states that the Egyptian papyrus li id 
gone into di8U:,e hut a little before his time To reconcile, howeier in some meisi re 
contr^ictory accounts it muy be observed, that on some particular occasions and by 
Bone particular pirsons the Egiptian paper might have been employed for seseral 
bundled veark otter it ceased to be in general use, and it is quite lertam, that aUhough 
the ne« inientiou must have proved of gieat advantage to monkiud, it could only 
hue been introduced bs degrees Amongst the ncoids whieb are presen ed at the 
lower of f midon, will be 'omid a letter addressed to Herry the Thud and written 
previously to LS33, which appiars to be upon strong paper, of mixed materials Several 
li-tters of the tnllowing reign, which are there prescr\ea, are evidently written on 
cotfen paper. Viere we able to determine the precise lime when paper was fitst made 
from cotton, we should also be enabled to fix the invention of tht art of paper making 
as it IS now practised , for the application of cotton to the porposes of paper making 
requires almost as much labour uud ingenuity as the use of linen rags Some base 
conceded, and probably with sufficient reason that China originally gave birth to 
the lareotron Certain it is, that the art of making paper from vegt table matter re 
duced to pulp was known and understood there long ^fore it was practised in Europe, 
and the Chinese base earned it to a high degree of perfection Seveiai kinds of 
their paper esmee the greatest art and ingennity, and are applied with much advan 
tage to many purposes. One especially, maanfactured firom the inner bark of the 
bamboo u particularly oelibrated for afi^ding the clearest and most delicate iinpres 
BioDS from copper plmes, which ate ordinarily termed indta proof t The C hmese, 
however, make paper of various kinds, some ot the bark of trees, especially the mul- 
berry tree and the elm, hut chiefly of the bamboo and cotton tree, and occ xsionally 
from other substanoes, such as hemp wheat, or nee straw To give an idea of the 
manner of fabncatiog paper from th«e different substances, it will suffice (the process 
being nearly the same in each), to confine our observations to the method adopted in 
the mannftetare of paper from the bamboo^ — a kind of cane or hollow reed divided 
by knots, but larger, more elastic, and more durable than any other reed The whole 
substance of the bamboo » at tunes employed by the Chinese lU this operation, hut 
the younger stalks are preferred The canes being first cut into pieces of four or 
five feet lu length, are made into parcels, and thrown into a reservou: of mud and 
wa er for about a fortnight, to soften them , they are then taken out, and earefiiUy 
wuhed, every one of the pieces being again cut mto filaments, which are exposed to 
the rays of thie sun to dry, and to bleach After this they are boiled m large kettles, 
sod then reduced to pulp in mortars, by means of a hammer with a long handle , or 
■a IS more commonly the case, by submitting the mass to the action of stampers, raised 
JQ the nsoal nay by cogs on a fevolviog axis The pulp being tbosfiu' prepared, a 
gintmons snhstanee extracted from the Aoots of a certain plant la next mixed with 

m stated quantities, and upon this mixture chiefly depends the qufltty of tfie paper. 

u ss this has taken place the whole is again beaten toge^ier ontil it becomes 
a tiiicat viseoiiB hquor, which, after being reduced to an essential state of eonsisttnoy, 
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bj s fuither admixtore of water, u then traosftrred toa large Tesenrt^ orvat, haTing 
on eacb side of it a drying store, m tbe form of a ridge of a honae. that is, orasisting 
of two slopiitg sides toa<^ng at top These sides are covered external];’ viUi an 
exceLdincIji smooth coating of stuccoi, and a flue passes through the bnckwork, so as 
to keep me whole of each side eqoall; and moderate!; warm A vat mid a stove are 
placed alternately in the xnanufoetoiy, so that there are two sides of two different 
stoves adjacent to each vat. The workman dips his mould, which is sometimes fiirmed 
merely of bulrushes, cut in narrow strips, and monoted in a frame, into the vat, and 
then raises it out again, the water passing ofl tbrongh the perforations in the hottom, 
and the pulpy papeivstuff remaining on its soi face The frame of the mould is then 
removed, am the bottom is piessra against the sides of one of the stoves, so as to 
make the sheet of paper adhere to its snrfoce, and allow the sieve (as it were) to be 
w ithdnwn The moisture, of course, speedily evaporates by the -warmth of the stove, 
but before the paper u quite dry, it is brushed over on its outer surfhee with a sise 
1 lade of rice, which also soon dries, and the paper is then sinpped oft in a finished 
state, having one surface exquisitely smooth, it being seldom the practice of the 
Ciiiue» to write ot piint on both sidus of the paper while all this is taking jdacc 
the moulder has made a second sheet and pressed it against the side of the other 
stove, where it undergoes the operation of sizing and drying, preciBcly as in the 
former case. 

That very delicate material, which la brought fiom China in pieces only a few 
iDcheb square, and commonly, hot erroneously, termed rufk jtapeTt is in realit; hut a 
membrane of the bread fruit tree obtained by cutting the stem spirally round the 
axis, and after* aids flattening it by pressuie Ibat it is not an artificuLl production 
m ly veiy readily be perceived by coutrabtmg one of the more translncent specimens 
with a piece of the finest manufactured paper, by the aid of the microscope 

The precise per.od at which the manufacture of paper was first introduced into 
I.urope appeals to be rather a matter of tincertamty Paper mills, moved by water 
power, wcie in operation in 1 use my at the commencement of the fourteenth centur; , 
and at Nuiembcig, in Germany, one -was established m 1890, by tlman Stromer, 
who wiote the first woik e\er imbliahed on the an of jiaper maVing He seems to 
hate employed a groat number of persons, all of whom were obliged to take an oaih 
that they would not teach any one the art of paper making, or make it on then own 
account Id the following year, when anxions to increase the means of its produc- 
tion, ho met with tuch stiong oppo«>]tion ft urn those be employed, who -would not 
consent to any enlargement ot the mill, that it became at length requisite to bring 
them before the magistrates, by -whom they were impiisoned, after which the; sub- 
mitted by renewing their oaths Tw > or three centuries later, we find the Dutch in 
like innmier, so ixticmely jealous with respect lo the luauufdcture, as to prohibit the 
exportation of mouldn, under no lt<is severe a pcnalt; than that of death 

\'ith rtfciente to any particular Urn or place at which this inestimable invention 
-was fiist adopted m England, all rtrscarches into e-tisting records contubute bttle to 
oui osbibtancc 'I he first paper mill erected licre is comnioil; attributed to Sir John 
Spiclman, a German, who citablibhcd one m 1568, at Dartford for which the honour 
of knighthood was afterwards confened njon him by Queen Elizabeth, who was also 
pleased to grant him a licence ** for the sole gatfacriug tor ten ;eaib of all rags, &(X, 
neewaty for the making of such paper ’ It is, howoer, quite ceitaiu that paper 
millb w ere in evis^tncc here long before Spielnian's time Shakipeare, in the second 
]>art of his pla; of Henry the Sixth, the plot of which appears laid at least a century 
pitviously, reli.rB to a paper mill In fact, he introduces it as an additional -Weight 
to the cbaige which Jack Cade is made to bung against Lord Sa;, “ 'lliou bast most 
traitoroiisl; corrupted," says he, *tlie youth of the realm, in erecting a grammar 
school, and w hereas, before, our ftirefathcrs had no other books but the stoic and the 
tall; thou bust caused prmting to be used, and, contrary to the king, bis crown and 
dignity, thou hast built a paper milL” 

The earliest trace of the manufacture in this countr; occurs in a book printed b; 
Caxton, about the ;ear 1490, in -which it is said of John Tate — 

“ Vt hich Iwts Iwihe m Fngland doo mAe thjw pnpet ehvuue, 

Thit DOW in our Eoslystli tb}* booke >i priated lone " 

Ills mill was situate at or near Stevenage, in Hertfordshire, and that it was efin- 
Bidered worth; of especial notice is eiident flwn nn entry made m Henry the 
Seventh’s Household Book, on the Sfith of May, 1498—" For a rewarde Mven at the 
pBper-mylnet 16 b. fld.” And again m 1499—" Geven in reworde to fate of the 
mylne, 6 b sA*’ 

Stilk It appean for less probable that Shakspeare alluded to fins mill, although 
estabhsbcd at a period correBponding m man; respects with that of oocurreores re- 
ferred to in connection, than to that of Sir Jihn Spietman’s^ which, standing m it did 
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h ibe immediate waghboorhood of Jack Cade’s rebellion, and bwng <Mi^d w 
f.np«T wt»t at the time as to call forth the marked patronage of Qoera El^beth, 
irhile the extent of the operations earned on there, if w« may **»« 

imnaihs of a poet the tune, were equally calculated to aroose nndiTided natioDitl 
mterest, one can hardly help thinking, that the prominence to which Shakspeare 
assigns the existence of a paper null, coupled aa aueh allnsioii is with an acknow- 
ledged liberty, inherent m bun, of traneposing eTenta,to add force to hia^le, as also 
with ▼ery conaideraWo doubt as to the exact year in which he wrote the ^y, ihrt 
the refeienoe made waa to none other than that of Sir John Spielmau^ estaUishment 
of 1588, concenuiig which we find it aaid— 

“ Six hundred mra «e let to work by hlM, 

Ttaet elu ml^t •tarro or took ebroiid thrir breed, 

Wbo now live well, and go (bli brave and trim, 

And wbo taaj boatl they are with paper fed." 

Be the introdaction or eBtabltshment of the Invention, ao fiir as this country la coti- 
cerned, when it ntay, little progress appears to have resalted thereiVna, even so late 
as the middle of uie seventeenth century In 1695, a company was formed m 
Scotland “for manufacturing white wriUng and printing paper," lelating to which, 
“ Amclea concluded and agr^ upon at a general meeting at Edinburgh, the 1 0th 
day of August " in the same year, may still be seen by those who are sniBciently 
earioaa in the library of 4he British Hnsemn It is also recorded m the Crajigman 
(910), that William tbe Third granted the Hug^nots refhged in England a patent 
for establishing paper manufactories, and that Parliament likewise granted to them 
Other pnvil^cs, amongst which, m all probability, that veij unsatisfactory practice 
Of putting up each ream with two quires composed entirely of sheets spoiled in comae 
of pruductiou. Their undertaking, however, like that of many others, appears to 
have met with very little sacceas. 

In fact, the making of paper here scarcely reached any high degrcif of perfection 
until about l?60-5, at which period tbe celebrated James Whatman cstabitsfaed h» 
reputation at l^^tone. 

The report of the Junes of the Great Exhibinon of 1851,^a work from whence 
information might very naturally be sought, and which one would have supposed to be 
tiocXceptxonable lU pomt of authenticity, — contains an unfortunate error with refer- 
ence to the position of Mr Whatman at that time. It is there slated that he gamed 
Ins knowledge of the manoiacUire pnor to establishing these well-known nulls, “ by 
working as a joameyman m most of the principal paper manufaclones of the Con- 
tinent,” which is altogether an errooeous assertion, for Mr Whatman, previously lo 
Ins beiog engaged as a manafacturer, was an officer in the Kent Militia, and accjnircd 
tbe infiirmaifioD, which eientnally rendered him so snccecsFul, by travcihng m the 
suite the Bntish Ambassador to Holland, where the best papers were then made, 
and the insight thus obtained enabled hia genius to effect the great improvementB 
afterwards so nnirermlly admitted 

At the present tune, Whutmanb papers (so called) are mannfactured at two mills, 
totally distmet, both of which are still worked by the descendants of Mr Whatinan's 
successors, the paper in the one case being readily duungnithed l^ Oie water mark, 
“ J Whatman, IHirkey Mill," and m the other, by the water mark simply “ J What- 
man,” but bearmg upon the upper wrapper each ream the original and well known 
atamp, containing the initials L V O , which are those of L Y Qerrevinh, as cele- 
brated a Dutch manufacturer prior to Mr Whatman’s improvements, at Mr What- 
man’s name has since become m all parts of the world. 

The comparativdy recent application of contiquons or rotatory motion hase&cted 
ironderfiil resnlta m the singiuBt conversion of pulp into paper 

'Rie ]arg«>8t paper now made by hand, which is termed Antiqnanan, measnres 63 
Inchea by SI, and so great is the weight of liquid palp employed in the formation of a 
single sheet, that no fewer than nine men are required, besides additiimal assistanee 
in raising the mould out of the vat by means of pulleys , while by the aid of the 
yiqper naefone, the most perfect prodnctiou may be emnr^ of a contiimoas length, 
and ei^ feet wide, without any positive necessity for petamia] supermtendenee A a 
an evidence of the enormoua length of paper sometimes produced, two rolla were ex- 
hibited in 1S51, one of which meaearei 7SO yards, and the other SIMW yards lu length 

The pnueiple of paper mMung by macbmery ii simply this instead of employing 
moaMa e^ felts rf hunted dimeuatoiia, as waa mrigmally the pnustiee, the peculiar 
ment of the invention emiaiata m the adaptation of an endleaa wire gause to receive 
. pa per polo, and ^am an endless felt, to which in wogreis the paper b trans- 
^ thns by a marvellondy dehoate a4}ustmen^ while the wire at one «id 
* oonstairt flow of liqnid pulp, in tbe eonrse of two or three minnfos the 
fuisbea fabne » carefoUy wound on a Kdler at die other extremity. 
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It u a Act, which oertaialj deaerrea to be noticed fbr ita aingnlantf as well aa for 
the strong point Tiew m which it places the ments of An iDTenunn, that an art of 
SBoh great unportanoe to aooietT' as that of the manafoetore of paper. shoaM hare 
remained for at leaas eight oentnnes sinoe paper la first boliered have been in nse^ 
and that upwards of 200 of those years should have elapsed since its first mtrodoctioa 
into lihigland, without any mechanical imiffovement whatever as regards the pro 
cesses ahieh were then empli^ed It is tiue, that vanous attempts from tune to 
time were made, hnt m every inatanoe they appear to have met with verj little 
snocess In France, an ingenicsia artist (Monsieur Montgolfier) contnved three 
figures in wood to do the worh of the vatman, the concha, and the la>er, but, after 
pirsevcrmg for six noaths, and ucnTTing considerable expense, he was at lengih 
compelled to abandon bu scheme And although paper was previonsly manafoetnred 
in China, in Persia, and indeed throughout all Asia sometimes of considerable 
length. It was so, not by machinery, hut by mesas of a mould of the size of the paper 
intended to be made, suspended lifce a swing, and having men placed at the distance 
of about erhrj fonr feet, for the purpose of produeing an uniform shaking moUun, 
after the luodd had been immersed in the vat, in order to compact the pnip 

Sueh, then, was the rude state of this important maou&cture, even np to the com- 
mencement of the present century, when a small woikmg model of a continuous 
machine was introduced into this country feom France by Mr John Gamble, a 
brothi.r in law to hlonbienr Leger Didot the prsiinetor^ at thtt time of the paper 
manuf<totor} at Essonne 

The mdiTidnal to whose genma we owe that heautifol contrivance, which has since 
been nlopted wherever the want which it was designed to remedy has been truly 
felt, and which has contributed in an eminent degree to the adiancement of civili 
sation, was an unassuming clerk m the establishment of Monsieur Didot named 
Louis Robert, who following his favonrite pursnit of inienting and improving not nn^- 
frequently had to bear the repioach of wasting time on an luvenUen that could never 
be brought do perfection Fortunateh, however, the patience and attention of th« 
persevering man were at length sufficientU rewarded by the compleuon of a small 
model not tarffir than a b rd organ, which enabled him to produce paper of a con 
tinuoiu length although but the width of a piece of tape So auccessful was this 
performance that hts employer, inatead of eonunuing to thwart his progress, was now 
induced to slBord him the means of making a model i]^n a larger scale and in a few 
months a machine was computed ojpahle of making paper the width of Colombicr 
(24 inches), for which the cont»amption in France was very great After a senes of 
experiments and iraproiements Loui» Robert applied to the French Government lor 
a patent or brevet ifmtenfion, which he obtained in for a term of fifteen years 
and was awarded the sum of SOuO ftancs as a reward for h» ingenuity Fhe specifi- 
cation of this patent is i ublisbi^d in the second volume of the Brevets d'lnventions 
Lx^uus Shortlv afterwsxda M Didiot puxchajcd lavus Roberta patent suA paper 
machiue for 2a, 000 francs, to be paid by instalments , hut not fulfilling fa is engage 
ments, the latter commenced legal proceedings, and lecovered possession of lus 
taten^ by a decision dated June 23rd IBOl Inwards the close of the year 1809 
M Didot proposed to his brother in law,- Mr Gamble, that patents should be taken out 
in England and soggistod that he being an EnglishmaD, and holding a situation 
under the British Government, would in all probability accomph'Ji it without much 
difficulty io this proposition Mr Gamble assented, and in the month of Maich, 
l&Ol, he liit Pans for London where, happily fbr the vigorous development 4^ this 
project, he obtained an introduction immedistely upon his arrival to one of the prin- 
cipal wholesale stationery houses m Great Bntaiu— a firm of considerable opnlenee— 
and to those gentlemen he mentioned the nature and circumstances of his visit, at the 
sane time showing them several rolls of the paper of great len^h, which had been 
made at Essoune by Louis Robert’s machine, and which induced uiem to take a share 
in the patent 

The firm alluded to was that the Messrs Fonrdnmer— a name which ba« indeed 
Ucomc alike fomous and nnfortunat^and this transaction it was which first coa» 
nected them with the paper machine In the year 1801 Mr Gamble retnmed to 
Paria, and concerted measures with Monsieur Leger Didot and Louis Robert, to have 
the working model, which was then at Essonne sent over to England to assist in die 
construction of other machines , and the following year M Didot arriviug in London 
was introduced fay Mr Gamble to the Messrs Fourdnmtr, when a senes irf expert 
menta fi» improving the machine was considered desirable and at onee sommeDced 
But in order to accomplish the arduous object which those gentlemen then had ui 
view, they laboured without intermission for nearly six years, when, sfoer ineurring 
an expense of £60,000it which was borne exclusively by the Messrs FoBrdnnier,the!y 
at lei^h sneceeded in giving smne further otj^nuation and conncotmi to the 



344 


PAPER, MA5UFACrURE OF. 

parti, ftr vlijrli tbc^ JAewiifl o1>tajiied a patent and ftoding erentoallp 
that there iras little prospect or beiog recompensed for labour and n.'k, or even 
reimbanrd then eznenses, nnlesa Parliament should think proper to grant an exteo 
non of the patent they determined upon making a fi«sh application to the lAgislaturc 
for that pnrpoee But, it vould appear that although in the BUI as it passed the 
House of Commonat such prolonged penod extended to fonrteen yiars, in the Lords 
It was limited to seren, with an understanding that sniUi term should be extruded to 
se-ren yean mort. m the event of the patenteis proTing, npon a future application, 
that they had not been aufficientlT remnnerated m such application, hoveter, was 
made, in coosequenee of a Standing Order of the House of Lord% placed on their 
Jonmal tubaequently to the passing of the said act, which regulation had the effect 
of depriving the Meun Fourdnnier of any benefit wbate%ei irom the invention , 
and ultinuuely, so great were the difficulties they had to encounter, and so little en- 
eouiagement ot support did thev receive, that the time and attention required to 
matnie this valuable invention and the large capital wfaiLli it absoibcd, weic the 
means of reducing those wealthy and liberal men to the humiliating condition of 
bankruptcT 

In reverting strictly to the manufacture of p'lper, the nature of home of the 
materials employed fust claim attintion Silks, woolleus, flax hemp, and cotton, m 
all their varied forms whether as cambric, Inee, linen, holland fustian eorduioy, 
bagg ng, ca ivas or even as cables are oi can be used in the manufacturL of p8p(.r of 
one kind or another ^ill ragv, as of necessity they accuinulate and are jmthered 
up by those who make it their business to colUct them, are Yei> far foom answering 
the parposes of p8p«.r oiaking R-tgs, to tbv paper n akcr are almost as various in 
point of quahtv or distincuou, as the materials whuh are <OKglit iftei through the 
infioence of fkshion Thus the paper mak^r in buy ng rags, rtqnins to know 
exactly of what the bulk i» composed If he is a manufac^uicr of white papers no 
matter whethei intended to writing ot prinimg, silk or wojUen r-igs would bt found 
altugether usekss, ina->muc1i as i» well known, the bleach will fail to act upon any 
..niinal substance whatever And although hi mvv purchase tv eii a mixture m propi.r 
propoitions adapted for the qualuv he is in the habit of hu] pKiiig, it is as t.t,scDtial in 
tlie procesM.' of prcpaiation that they shall picvuus’y bt s pariud Cotton in its 
rsw^tatc asmiv be readth eoncLiicJ leqiirc tariecs pnpaia ion thar i str me htmpien 
tabne, aid thus to me t the lejuirtmentb of tbt papii-uidl ir raes art tlavstd urdtr 
difftrent deuoiniiiat on«, 'u for instance, bts des fiar\ and sec ndb, thti art ikirdi, which 
aie cotiiposid of fust its corduroy and siriuar fabiica \tampa ot pnuh ('is the\ are 
termed by the papir maker), wii eh art co’ourtd rigs, ind ilso innumtrable foitign 
rags, distinguished bv ceita i will known marks ludic itiiig the r various piculiantiis 
It might bt mentioned, however, that although by far the p«-e tir portion of tlie 
in-itena’s emp'ovpd are such as have alnady been dlnacl to it is not from ihiir 
prssessiDg anv exclusive auitablints^—s nee various fibrouv vegetable bubstmcthi 
n tvt frequently 2>eeii aacd, and ore uideid still sutv'e* fullv cm pi ‘>v id — hut latbei on 
account^ the r comparat vely trifling value, ansiig Iron the himted use to which 
tbev are otherwise applicable 

To convev so ne idea of U e number of substances which have been rvally tried m 
the library of the British Alaseum m iv be si en a boo^ pnnted in low Duteh eontaining 
upwards of sixty specimens ot paper, rosde of diieicnt materials, the result of ouc 
man's expenmeutv aW, so far back as the year 1772 In foot, alinost every species 
of tough fibrons vegetable andeie-u animal suhst-ince, has it one’ time or another 
been employed even the to its of trees, their bark, the b n of hops the tendr Is of 
the viDf, the stalks of the nettle, the cotninun tlitetle, the shm of the hollyhock flic 
sugar cane, cabbage stalks, beet root, wood shaviugs, sawduv^ liav, straw, willow, 
•ud the like Straw is otca’ionally used, in connection with rthir mateiials, 
suebaslmen or cotton rags, aad even with considerable advantage, providing thi pro 
cesses of preparation are thoroughly understood "Whert such is not the case, and 
the silica contained m the straw has not been destroyed (by moans of a stiong 
alkali), the paper will mvanahly b< found more or less oiittle, in some eases so murh 
80 as to be hardly iqiplicable to any puipose whaUrrer of prarticnl utility The 
Waste, however, which the stnw nndeigoes, m addition to a most expensive proeias 

prepanstion, neoesraniy proclndos ita adop urn io soy great extent Two loventtons 
have been patented for oianufactunDg paper entirely from wood One process consists 
m first boiling the wood m caustic soda ’ye lu order to remove the resmous matfor, 
sad then wadiing to remove the alkali , the wood is next treated w itb chlorine gas 
orm ny^nouB compound of chlorine in a suitable apparatus, and washed to fret it 
Ir^ tim bydrochlorie acid formed it is now treated with a mall quantity of caustic 
wrfa. which convem it luataotly into pulp, which has only to be washed and blenched, 
when It will merely require to he bttten for an hawr or an hour and a haff in the 
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ordinary beatmg-niRine, and made into paper The other mTention ut very ample, 
conatsong merely of a wooden box enclosing a grindstone, whudi baa a roughened 
huribeef and against which t]te blocks of wood are kept in close contact bjr a lever, a 
small stream of water being allowed to flow upon the stone as it turns, in order to 
fiet It of the pulp, and to assist in carrying it off through an outlet at the bottasn 
Of coarse the pulp thus produced cannot be employed for any but the coarser kinds of 
paper For all writing and printing pnrposes, which manifesUj are the most important, 
nothing has yet been discoxercd to lessen the value of rags, neither is it at all probsl^ 
that there wilt, inasmuch as ran of necessity must continne accumulating, and before 
It mil saswtr the purpose oi the paper maker to employ new material, which is not 
so well adapted for his purpose as tlie old, he. must be enabled to purclmse it tor con- 
siderably Ubs than it wonldhe worth m the manufacture of textile febrics, and besides 
all this rigs possess in themsehes the ^ery great advantage of haring been repeatedly 
prep tred fur paper making bv the numerous alkaline wakings which they necessarily 
receive daring their period of use 

With all toe drawbacks attending the preparation of straw, there is certainly no 
fibre to compete with it at prcseni as an auxiliary to that of rags A thick brown 
p iper, of tolerable strength, may be made from it cheiph, but for printing or writing 
purposes only an inferior description can be product and of little comparatire 
strength to that of rag pt^er Its chief and best use is that of imparting stiffness 
*o eoDitnon newspaper Some maunfaeturers prefer for this purpose an mtermixtaie 
of straw with paper shaMng^, and others id place of ttie paper shavings give the 
pi tfc rente to rigs The proportion of straw used in connection with rags or paper 
shavings varus fhim *'0 to SO per cent 

Ihe rest at tne pre ent tunt cf ^rodncing two ] apei s of equal qnahtv, ooc entirely 
fi >in snaw, and the o her entirely from rags would be veiy neatly equal, for 
i1 hough the cost of the rags would be at least ;b17 p i ton, and the cost of the straw 
1 ut more than £2 {ler ton iti addition to tlio grtativ increased ce«t <£ preparing the 
»(iaw, the i igs would only waste cne-tbird while the s,.riw would waste fully one 
1 ilf 1 kus taking mio consideration the wiste which each undeigoes in piocess of 
|i(paratun the actual cost of iiateml in producing a ton of paper may be stated 
nliiivclv as 2 j 1 for lags and 4/ fbi atraw The cost however, of prepaiatioo, 
vrhich includes power Ulour md ehtmi<. Is beiu.; s> vciv much gieatcr in the case 
of thi sM w — fiom two to tinee t nica as much as that of — a similarity of value 
IS thus ultimately attuned 

In Older to leduee tlu straw to a suitable consisiencv fir paper making it is placed 
in a boiler, ti ith \ large, quantity of stioi g alkali, and with i piewnre of steam equal 
to 150 ind Mnnitimes to laO Ibv per bqnne inch, the ex re otic heat hemg attained 
in super heat ng the sKain at ii it leaves the boiler bv pa<siug it through a 
CO led ] pc over a fire, and thus tin. silica b tomis destioved and the straw 
scirteneo tn pulp, which, alter Uvnj tt^ed lioni the alkali by w tshiug it lu cold 
water is suhsequi iit’y lit ached iid l> ‘itcn in the cidnnry lag engine to which we 
shall prrse itly it r 

llic annual eonNaniptio 1 of ia.r^ m this cinutiv fl oae far exceeds 120 000 torsi, 
three fouiths of winch iie iiiipoitcd Itily and (Tt.niiinv Turn in ng the principal 
supplies J hat thi coiidil on in which tlu. iag<i are iin|>orted farnisbes anv ciiteriou 
of the national htlits ol the people fiom which thev ctuie os has been frequently 
a<^erud, however pUusible in theoiy, must at least be received vrith caution 

All that can be &a d ns to the su tablene8>, of fiuie m general may be summed up 
ID veiv few wordc any vcgetible fibre having a corrugated edge which w 11 enable 
It to cohere in tlie miss is fit foi the purpose of paper making , the extent to 
which sue h niiirht lx. applied c in solelv he Atcrmined bv tlie question rf cost in its pro 
dm non I and hitherto eveiy thing which has been prop sed as a substitute for tags 
has been exelndcd cither by the cost of freight, the cost of preparation, or tbe 
expenses combined 

In considering the various processes or stiges of the manufactme of paper we have 
first to notice that of carefully sorting and cutting tbe rags into small piecea, which 
IS done b> women , each woman standing at a table ihtme, the upper surfhee of which 
consists of very eoirve wire cloth, a Urge knife being fixed m the centre of the 
table, nearly m a vertic tl position The woman stands so as to have the back ot tbe 
blade oppositt to her, w hile nt lu r right hand on tlie floor is a large w ooaen box, w ith 
several divisiouv Htr business cons sts in examiuing the rags, opening the seams, 
removing dut, pins, nccdlev, and buttons of endless vanity, which would be hahle to 
iqjnre the machinery, or damage the qpaality of the Thp^ She then enta ihe rags 
into small pieces, not exceeding 4 inches square, by drawing them sharply aerow the 
edge of the knife, at the same tune keeping each quality disbnet in the several 
divisicms of the box placed on her right hand. Duiing tins proeeas, mu h of tlw 
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dirt, and ao fbrtli, paaaea tbrotub the vire doth into a diaver andemeath, which 
ia oeeaaioDdlj deesed oat After tnia, the rags are remored to what ia called the 
d 4 iMtmg aiscAiae, whidi la a large cylindrical mme oorered with arniiUr coarae iron 
wire-ciodi and having a jiOVreffttl Mvolvug abaft extending throogb the interior, 
-with a nnmher of apokea bed tranaveiaely, nearly long enough to touch the cage. 
By meauaof tbia contrivance, the machine Mnng fixed npon an inoline of some incbes 
to the toot, the rags, which are pnt m aft the top, have any remaunng paruclea of dubt 
that may atiU adhere to them ebetnalfy beaten out by the time they reach the bottom 

The rage bemg thna tor cleansed, have next to be boiled m an alhalme lye or 
solution, made more or leas atrong aa the tags are more or less coloured, the object 
heitig to get rid of the remaining dirt and aome of the eoloonug matter The pro- 
portion n from four to ten pounds of carbonate of aoda with one-tiurd of quick lima 
to the hundred weight of materuL In this the rags are boiled tor several houn, ac- 
cording to their quuitr 

The metbod generally adopted is that of plaemg the raga lo large eylioders, which 
are constantly, though slowly, revolving, thus causing the rags to be as frequently 
toraed over, into which a yet of steam is east with a pressure of something near 

80 K». to the aqaare inch. 

After this process of cleansing, the rags are considered in a fit state to be torn or 
macerated until they become reduced to pulp, which was accomplished, some five and 
thirty or forty yearn smoe, by setting thorn to heat and ferment for many days m 
close vessels, wbmby in reality they uiiderwent a species of putrefaction Another 
method snbsequmitly employ ed was that of beating them by means of stamping rods, 
shod with inm, working in strong oak tir stone mortars^ and moved by water-wheel 
machinery, 6o rode and meftvcnve however was this apparatus, XhaX no tower tlian 
forty pairs ot stomps were required to operate a night and a day in prvpanng one 
hundred weight of material At the present time, the average weekly eonsumptioti 
of rags, at many paper milts, exceeds even 30 tons The eylmder or engine mode of 
oomminnung rags into paper palp appears to have been invented in HoUsnd, about 
Ctw middle of the last century, bat received very httlw attention here for some years 
afterwards. The accompanying drawing will serve to convey some idea of the 
wonderftil rapidity with which the work is at ptesent accomphahed No less tbao 

1442 



i^cc tmu per weeh can now be prepared by means of this sunple contrivance ITie 
oonaootal section represents an oblong msiern, of cast iron, or wood lined with lead, 
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into wliieli the rags, witli a saflleieDt quantity of vater, are raodrad. It » divided 
by a partition, as sbovo (a), to regnUte the eoane of the stuSL The spindle upon 
which each cylinder c jnoTei, extending aeroes the engine, and being pat hi aiotion 
by a band wheel or pinicni at the pomt b One cylinder, is made to traTerae at a 
much swifter rate than the odier, in order that the rags may be the more effeotoallT 
tntarated The cjlmdera c, as shown in the vertical BecUon,are farnished -with 
Qumerous entters, rnnning parallel to the axis, and again beneath them similar cntlera 
an. moonted (d) somewhat obliqaely, against which, when in motion, the rags ara 
drawn by the rapid rotation <h the cylinders, and thbs reduced to the smaUest 
filameots requisite, sometnnM not exceeding the sixteenth of an inch in length { the 
distance between the fixed and movable blades being capable of any adfostment, 
simply by Uevat'ng or depresamg the bearings upon which the nechs of the shaft are 
supported. When lo open^ion, it » of course necessary to enclose file cylinders in a 
case, as shown, B, otherwise a large proportion of the rags would, inevitably, be thrown 
out of the -engine The rags are first worked coarsely, with a stream of water 
running through the engine, which tends effectually to wash them, as also to open 
their fibres, and m order to carry off the dirty water, what is termed a wuJung drvm 
IS frequently emplojed, consisting simply of a Framewoik covered with very fine 
wire gauxe, in the intensr of which, connected with the shaft or spindle, which is 
hollow, are two suction tubes, and bj this means, on the principle of a siphon, the 
dirty watei constantly flows away through a larger tube running down outside, which 
18 connected with that in the centre, without carryiug away any of the film 

After fins, the masa is placed m another engine, where^ if necessary, it is bli ached 
by an admixture of chlonde of lime, which is retained in the engine until its net on 
becomes apparent The pulp is then let down into large slate cisterns to steep, prior 
to being reduced to a suitable consistency by the heating engine, as already described. 
The rolls or cylinders, howner, of the beating engine are always made to rotate 
much faster tl^ when employed in washing or bleaching, revolving probably fhom 
120 to 150 timea per minute, and thus supposing the cylinders to contain 48 teeth 
each, pawing over eight others, as shown in the drawing, effecting no fewer than 
103 880 cuts m that short period From this the great advantage of the modem 
engine over the old ftsbioned mortarroachine, m turning out a quantity of paper palp, 
w ill be at once apparent. The rntroduction ii/i cdlont mg matter m connection with 
the paper manufacture is aocoinpliahed simply by its intermixture with the pulp while 
in pioceSB of beating in the engine 

Although the practice of blning paper is not, perhaps so customary now as was 
the case a few years back, the extent to which it is still earned may be a matter of 
considerable astonibhment On its first introduction, when, as regards colout, the best 
paper vaa anything but pleasing so striking a novelty wonld no donbt be hailed as a 
great improvement, and as soeb received into general use, but the snpeiior dehracy 
of a fast chi«8 paper now made without any colounug matter whatever, and without 
any superfluous marks on its surface, is so truly beautiful, both m textuie and ap> 
pearance, as to occasion some surprise that it » not more gener^’y used * 

Common materials are frequently and lery readily employed, through theasautanco 
of culonnng matter, which tends to conceal the imperfection Ind^ it wonld be 
difficult to name an instance of apparent deception more forcible than that which » 
accomplished by the use of ultramanne Until very recently the fine bluish tinge 
given to many writiog papers was derived from the admixture of that formerly 

the fixide of cobalt, gencrall^^med muJit, whmh has still the adva'itage mh 
the ultramarhe of imparung a colour which will endure for a much longei period. 
I pound of ultramarine, however, going further than 4 of smalts, the former neces- 
sanly meets with more extended appbcation, and where the using is r^htly understood, 
and the mateiials employed instead of being fine rags, comparative rubbish, ix- 
cessiTely bleached, its applioation proves remarkably serviceable to the paper-maker 
in conoealmg for s time all other irregolanties, and even sui’passiDg in appearance 
the best papers of the kmd. 

At first the introduodoo of ultramanne led to smne difficulty in suing the paper, 
fur so long as smalts continued to be used, any amount of alum might be employed, 
and It was actually added to the sue to preserve it from putrefaction But aince 
artificual ultramanne is bleached by alum, it became of course necessary to add this 
Balt to the riae ui very small propomon«, and aa a natural consequence the gdatme 
was no longer protected from the action of the air, which led to indio^t de> 
composition, and m such oases the patrefootum once commenced, proceeded even after 
the sixe was dried on the paper, and gave to it a moat offensive smell, which rendered 
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4he piper niualesble This difficnlty, ho srever, hM nov been OTercorae, ind pnn idm 
the sue he quite five from tiiat irheo Applied to the paper, aad qaicki> diied, putJL 
ihetion vill not sahseqaentlf ocour, but if decay 
Lai once oommeneed, it ctnnot be arrested by drying 
oah 

The operation of paper making, after the raps 
or materials to be used bare been thus reduced and 
ptepared, may be divided into two kinds, that which 
IS earned on m band mills, vhsre the furmatioa of 
the sheet is performed by manual labour , and that 
which IS earned on in machine mtUs, vhmv the 
paper is produced upon the machine aiie*cloth in 
one contmnooB web 

With respect to band made papers, the sheet is 
fotmed by the vatman’s dipping a mould of fine 
wire cloth fixed upon a woodtn frame, and having 
what 15 termed a deckle to detennine the site of 
the sheet, into a qinntity of pulp which has been 
previonsly mixed With water to a requisite eon 
Bistency , when afier gently Bhoking it to and fro m 
a hcwiBontal position, the fibn.8 become so cor 
nected as to form one uniform fobne, while the 
water drams awav Ihe deckle is then nmoied 
from the mould and the «beet of paper turned off 
upon a felt in a pile with many others a ftlt in- 
tervening between each sheet and the whole sub 
jected to great preasire, ui older to displace ihe 
superfioDus water, when after being diitd and 
jressed without the felts the «b(.etB are dipped into 
a tub of fine animal sixe, the supeifloity ol which is 
Again forced out by another pressing , ea^h shut 
alter being huAlli dritd, undergoing careful examin- 
ation before it i» finisb^ 

Thus we have, first what is termed the water 
leaf, the condition in winch the paper app <>r« aft r 
being presubd be wten the felts — this is ibi fiist 
'itoge Next A sbet.t from thi bulk as pics^id 
without the frits, wh cb still remains in a state, unfit 
tor wi Jtmg on, not ha\ mg been s sed Tht-u a sheet 
ofrers sing which compicrely changes its cha actei , 
and la's ly one with the finished surface This m 
producid by placing Use sheets separately I etveen 
\cry smooth copp r plates and then pissmg them 
through roUera, which impart a pressme of from 
20 to 30 tons ^fter otfiy three or four such 
|T(.B<iares it » simply called rolled, bat if passed 
through more frequen^U the paper acquires a higher 
surf ice, and is then called gland 

rtie paper making machine is constructed to 
mitate m a great mrasnre, and m some re«perts 
to improve, the processes used in making paper bv 
band, hot its chiif advantages are the increased 
rapidity with which U Accomplishes the manu- 
faernre, and the means of producing paper ot any 
6 se which can prACticallv be requirra 

By the agency of this admirable contnvance, 
which IS so Bcljasted as to produce the lotended 
effect with unemog jH-ecision, a process which, in 
the old nstem of paper making, occupied abont 
thiee iteeftt, is now performed in as many snitafsifc 

The paper making machine is sappbed from the 
" chest” or reservoir r, into which the pulp descends 
from die beating engine, when suffieieatly ground , 
being kept in constant moti<m, as it de^nds, by 
means of the ^ptator a, in o^er that it shall not 
settle From th s reservoir die pulp is again eon- 
v^ed by a pipe into what is technically termed tbc ** lifter 


M 
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cast iron wlieel, enclosed in a vooden case, and bdTmg a number of buckets affixed to its 
circumference The trough i, placed immediate]; beneath the endless vine x* is for 
the purpose of receiving the water which drains away from the palp during the process 
of manufactore, and as this water is fivquently impregnated with certain chemicals 
used in conneotioo with paper making, it is returned again by a conductiag spont, into 
the “lifter,’* where, bt the rotation of the backets, both the pulp and bsck-water 
become again thoroughly mixed, and are together raued by the lifter through the 
«poat I., into the trongh m, where the pulp is strained by means i^a sieie or “ fcnotter, ’ 
as It 18 called, which is usually formed of brass, having fine slits cut m it to allow 
the comminuted pulp to pass mrough, while it retains all lumps and knots , and so 
flue are tliese openings m order to free the pulp entirely from anything which would 
be liable to damage the quahty of the paper, that it ^comes necessary to appU a 
meauB of exhaustion anderneath, in order to facilitate the passage of the pulp through 
the strainer 

The lumps collected upon the top of this knottcr, more particularly when printing 
pipirs are being nianufa^.turcd, are composed to a conhiderable extent, of india rubber, 
which IS a couiceof much greater annoyance to the paper maker than ts readily 
cor ceiled For, in the fiibt place, it is next to impossible in sorting and cutting 
tie rips to free them entirely from the braiding, and so forth, with which ladies 
adorn their dresses, and in the next, the bleach failing to act upon a substance of that 
chiiacter the quality of the paper becomes greatly deteriorated, 1^ the large black 
spe Ls which it occasions, and which, by the combmed heat and piessuie of the rolia 
and Cl lindei 8 enl it ge cons derablv as it proceeds 

Pi*-sing from the straiiier the pulp is next made to distiihute itself equally 
tbiau,;hoat the enure width ol the machine, and is afterwards allowed to flow oier a 
S 11 ill lip or ledge, in a regular and even stieam, whence it is leceired by the upper 
sin fact ot the endless wire k, upon which the first process of manufacture Ukes p ace 
Of course the thickness ot the paper depeuds in some measure upon the speed at 
which thi niaehne wmido to travel, but it is mainly determined by the quintitv of 
pulp allowed to flow upon th wiri, which by various contrivances can be regnlatcd *o 
gnat nicetv Paper may be mnde by this machine, considerably less than the 
thonsandt i of an inch m thickness and although so thin, it is capable of being 
colour! d, it IS capable of be ng glared, it is capaole of receiving a water mark , and 
whit 18 perhips still more astonishing a strip not exceeding 4 inches m width, is 
sometimes cipable of sustaming a w eiuht of 20 lbs , so great is its tenacity 

But, to return to the machine itself The quantity of pulp required to flow from 
the vat M being determined, it is first received by the continuous woven wire x, 
upoD which It forms itself into piper, this wire gauze, which resembles a jack* 
towel, parsing over the aiuall copper rollers n, round the larger one marked o, and 
being kept m proper tension bv two others placed underneath A gentle vibratory 
motion trom side to side is given to the wire which assists to spread the pnlp evenly, 
and also to fricihtate the separation of the witer, and by this means, aided by a suction 
pump, the pulp solidifies as it advances Ihe two black squires on either side ot 
the ‘ dandy ’ rollei r indicate the position of two wooden boxes, from which ^ air 
IB partially exhausted, thus causing the atmospheiie pressure to operate in com* 
pactuig the pulp into paper, the water and moisture lemg drawn through Uie wire and 
the pulp retained on the surface 

Next, we ba\e to notice the deckle or boundary straps q which regulate the width 
of the paper travelling at the same rate as the wire, and thus hmiting the spread of 
pnlp The “ dandy * roller p, is employed to give any impression to the paper that 
may be required We may suppose for instauoe, that the circumference of that lollei 
answers exactly to the length or breadth of the wire forming a hand mould, which, 
supposing such wire to be fixed or curved m that form, would neccsaanly leave the 
same impressKm as when empli^ed lu the ordinary way Being placed between the air 
boxes, the paper becomes impressed bv it when in a half form^ state, and whatever 
marks are thus made, the paper will effectually retain The two rollers fullowing the 
dandy, markid b and o, are termed couching roUerg, frmn their perfonning a similar 
operation in the manufacture of machine mroe papers to the business of the coueher 
in conducting the process by hand. They are simply wooden rollers corered with 
folt In some mstances, however, the upper couch roll B is made to answer a 
double purpose In making writing or other papers where smalts, ultramarine, and 
various colours are used, considerable difference will fr'equently he ftuind m the tint 
of the paper when the two sides are compared, m eonsequence of the colouring matter 
amkiDgto the lower side, by the natural subsidence of tlto water, txr from the action of 
the suction boxes, and to obviate this, instead of employing the ordinary conch roll, 
which acts upon the upper sur&ce of the paper, a hoUow one is subsbtn^ having a 
suction box within it, acted upon by an air pump, which tends in some measure to 
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th« Jostly considered o^jectionaVle. Merging from tbaee roHen the 
piiaF K revived fttim the vire gaoie by a eonttonoas frit e, which oondneu it 
STiwigh two pair oi prcKing roUc^ end eiterwards to the drying eyhnders. After 
paanng through the first pair of rollera the paper u carried along the felt for eome 
diatanee, and tfien tamed ofrer. In order to receive a comespoading pressnre on the 
other side, thoa obviating the ii^oality of snrftce which would otherwise be apparent, 
capmially if the paper were to be employed fbr books. 

The advantaip gamed by the use of so great a length of frit, is simply, that it 
becomes less necessary to stop the machine for the purpose of washing it, thw would 
be the ease if the frit were limited m length to its absolute necessity 

In some instances, when the paper being made is smed in tbe pulp with such an 
ingredient as mat, the frit becomes so completely clogged m the space of a frw 
boon, that unless a very great and apparently nnnecessary length of frli be employed, 
a eoustdersMe waste of time la cinistaDtiy incmred in washing or changing tbe frlL 

The operatioa of the raanufactore will now be apparent Tbe pulp flowmg from 
the reservoir into the lifter, and thence through the strainer, passes over a small lip 
to the continuoas wire, being there partially compacted by tbe taking motion, more 
thoroughly so on its passage over tbe air boxes, receiving any desired marks by means 
of the dandy roller passing over tbe continuous ftlt between the first pressing rollers, 
then tamed over to receive a corresponding pressure on the other side, and from 
thence off to the drying cylmdera, which are heated more or less 1^ injected steam , 
the cylinder which receives the paper being heated less than tbe second, the 
second than the third, and so on , the paper after passing over those cylinders, being 
finally wound upon a reel, as shown, unless it be printing paper, which can be sized 
sufficiently m the pulp, by an admixture of alum, soda, and resin, or the bke , in which 
case It may be at once conducted to tbe cutting machine, to be divided into any length 
and width reqnired. But, supposing it to be intended for writing purposes, it has 
first to undergo a more effectual method of six ng, as shown m the accompanying 
drawing , the size in this instance being made from parings obtained from tanners, 
enmers, and parcbment'makcrs, as employed in the case of hand-made papers Of 
course, sizing in the pulp or m the engine offers many advantages, but aa gelatine, or 
animal size, which is really essential for all good writing qualities, cannot at present 
be employed during tbe process of manufretunng by the machine without injury to 
the felts, It beoennea necessary to pass the web of paper, after it has been dned by the 
cy linden, through this apparatus. 

In most cases, however, the paper is at once gu’ded as it iKues from the machine, 
thraugh the tab of size, and is thence earned over the skeleton drums shown, insido 
each of which are a number of faus rapidly revolving , sometimes there are forty nr 
fifty of these drums m succession, the whole confioed in a chamber heated by steam 
A paper-machine with the sizmg apparatos attached, sometimes measures, noua the 
wire-cIoth where the pulp first flows on, to the cutting machine at the extremity, no 
less than one thousand feet. The advantage of drying the paper in this manner o\er 



so many of these drums is, that it toms out much harder and stronger, than if dried 
more rapidly over heated cylinders Some manufacturers adopt a peculiar process of 
sizing, which in fret answers very much better, and is alike a|mlieal>le to papers made 
W band or by maebine, providM the latter deacriptum be first out into pieces or 
abecu of the required dimensions. The contnvauce consists of two revolving felts 
b^eeu which the sheets are earned under several rollers through a long trough of 
size, being afterwards hung up to dry npon lines, previously to rolling or glazings 
The paper thus sized becomes aineh harder and stronger, by reason of tbe freedom 
with which ftie fleets can contract in drying , and fris is mainW the reason why 
paper made by hand contuiaes to be so miioh {oogher than that oae^ by tbesuelunei 
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in oonieqnence oi the natainl tendency of the pnlp to contract m drying, and con- 
flequeudy becoming, where no resietanee u offered, more entwined or entangled, which 
of courae addi rery conaiderably to the strength and durability of the pagier. In 
making by the machine, dut tendency » completely checked. 

It may be intereeting to mentioo, that the firat experiment for drying paper by 
means of heated eylinden was made at Gellibraod’s caheo printing fMorjt near 
Stepney , a reel of paper, m a moist state, baring been conveyed there from Dartfbrd, 
in a post chaise. The ezpenment was tried in the preseooe of the patentees of the 
paper machine and Mr Donkio, the engineer, and proved highly satisfactory, and the 
adoption of copper cylinders, heated by steam, was thenceforth oonsidei^ mdiS' 
pensable. 

The next operation to be noticed, now that the paper is floishcd, is that of cotting 
It into standard sizes. Originally, the reel npon which it was finally wound, was 
formed so that its diameter might be lessened or mcressed at pleasure, according to 
the sizes which were required. Thus, for instance, supposing the web of paper waZ 
required to be cut into sheets of I B inches m length, the diameter of the red would be 
kssened to 6 inches, and thus the oircnmference to 18 inches, or if convenient it 
would be increased to S6 inches, the paper being afterwards cut m two by hand with 
a large knifo, the width of the web being regulated by the deckle straps, «, to either 
twice or three times the width of the sheet, as the case might be However, m regard 
to the length, coosidcrable waste, of necessity, arose, from die great increase in the 
cirenmferenoe of the reel as the paper was wound upon it, and to remedy this, several 
contrivances have heeu invented To dwell upou their varioua peculianties or sepa-o 
rate stages of improvement, would prove of little comparative interest to the general 
reader, it will, therefore, be well to limit attention to the cutting machine, of which 
an lUnstratioa is given, which iz imquestionaUy ihe best, as well as the most mgem* 
ous, invention of the kind. 

The first movement or operation pecnliar to this maohme is that of cntting the 
web of paper loogitadmally, into such widths as may he required , and this » e&oted 
by means of eircnlar blades, placed at stated distances, which receive the paper as it 



issues direct from the other machinery, and by a very swift motion, XQuidi gnetter 
than that at wluch the paper travels^ slit it up with nnemng precision wherever tb^ 
may be fixed 

A pair of those curcular blades u shown in the drawing, a, the upper one being 
much larger than the lower, which is essential to the smoothnees of the cut And 
not only is the upper blade lai^er in circumference, but it is also made to revolve 
with much greater rapidify, by means of employing a biubII turnon, worked by one 
at least twice its diameter, whieh la fixed upon the same shaft as the lower blade, to 
which the motive power is ap^ied. The action aimed at is preeifdy such as wa 
obtain from a pair of scissors^ 

The web, as it is termed by the ^per-maker hemg thus eevered longitodlnally, 
the next operatKm is that of enttmg it off mto sheets of some particular length hori- 
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wmtally. and to do this rcMiiuTCl a most ingenious moxeucnt To give a Tery 
general idea of Uie tiontriTance,tlie dotted line lepresents the paper traTelliog on wuli 
a rapidity id some cases of 80 per minute, and } et its coune lias to he ttinpomnly 

arrested trhile the required separation u e^ted, and that too -without the papei's 
accumulating in any mass, or getting creased m the slightest degree 

The large drum b, oyer -which the paper passes, in the direction lodicated by the 
arrows, has simply an alternating motion, which senes to gather the paper m such 
lengths as may he required , the crauL arm c, which is capable of any adjustment 
either at top or bottom, regnlalng tlie extent of the moiemvnt backwards and 
forwards, and thus the length of the sheet. As soon as the pnper to he cat off lias « 
passed below tbe point i>, at ubich a pietsigr is snspendtd, bailing an aUernating 
motion given to it, in o der to make it approach to, and recede from, a stationary 
presscr-l^rd , it is taken hold of as it ^scendk from the dnin«, and the lenpih 
pendant from the presser, is instantly ent off by the movihk knife e to -which 
motion is given by the crank F the oonnectmg rod o, the icier ti, and the coimocting 
rod I. The combined motion of these rods and Ici ei s, admits of the movable knife t 
remaining nearly quie«.c'Qt for a {.i\cn time, and then speedily closing upon the fixed 
knife X, cutting off the paper in a bimdar niannti to a pan ot shears, -when it imme- 
diately slides down aboard or m lome instances is cimed along a revolving kit, at 
the extiemity of which sci eral men or boi s aie placed to recede the shi cts accoid ng 
to the niimber into w hich the width of the w ch is dii idcd 

As soon as the presseis Sk clo^v.d fif» a ]ciig*li < f paper to be cut off the motion of 
the itatb. ling drum is n.\(.rsed, siiiooibme out the p>pei upon Us surface, w ok h is 
now bdd httvi tin tbe picssers , the tension roll l, t ik in: up the «lack in the pajHsr as 
It aocamiilatK or ntlier bearing u gtntly down, uniil the nKneniunt of the drum is 
ogam rt^srsed to furnish another length The ) amlk v is einplflied raertly to stop 
a portion of the inaoliinery, shoud the wahr nmik . ot fall txjLtly in the ceiitit of 
the sheet, -when hy th s menns it tan he mo iinitiily ai^ J 

The paper hen 4 thus lhade, and cut up in<n shei ts of stated dimensions, is next 
looked otcr and counted out into qniies ot 24 shuts, anil afferwards into reams 
of 20 quins, -nhuli bubseqiuDtly arc carefully vvc'ghed, pioiuus'y to their being 
sent into the na ktt 

toniHicted with the tnaniifacture of pap^r, there is one point of consider&hle 
imereot -ind impirtance *1011 tl at is what s co iiiunniy, hutsiionetiu'-U tLinicd the 
lelt^rmnk, wh ch nas he noiicid in the Tolu's 'nLwrspjp<.r in iht (link of 
Englaid Noics, ('hequib. and Bills, as amo m c^try Postage and Reciipt IaiIkI ot thu 
present day 

The cunous, and m some insia-ices absunl terms, which now pnzale us so nuth in 
describing the different soi 13 and si/cs of jiapei niuv frequcnily be explained hy 
rtfercnce to ihe various paptr marks which. V^\e bcun. adiipud at different pti'orts 
In ancunt limes, whtn compaidtutly few people could read, pictures of every kind 
-were much in use uhire writing tiou'd now be employ id Eiery shop for instance, 
had Its sign, as w ell as ei ery pnblii bouse, and those sians were not then, as they 
often atv> non, only painted upo.i a board, but w(t« insanably jctcul models of thi 
thing which ihe sign expressed — as we still occasionally see s'lmc such i-ign as a 
bee h've, a tea-canister, or a doll, and the like For the same leason pnuteis 
employed some deuce, which they put noon the title pirns and at the end of thiir 
books, and papir maktrs also introduced maiks, by was of ihsnngUishine the papet 
of their manufacture from that of oih tx, which maiks bet ommg common, natninllv 
gave their names to different sorts of paper And since names often remam long 
after the origin of them is forgotten and cireumxtances are changed it is not 
surprising to find tbe old names still in use, though in some cases thet are not applied 
to the same things which they originally denoted One <if the ilLnstiations of ancient 
water-marks giten in the accompanying plate, that of an open hand with a stai 
of the top, which was in use as ear/y as lasb, probably gave tbe name to what ib still 
Called paper, 1446 

Another very fhvonrite paper-mark, at a sabseqaent period 1 140-GO, was the Jog 
or pot which is also shown, ^ 1447, and would appear to have originated the term 
pot paper The foobeap was a later device, and does not appear to have been nearly 
of snch long continuance as the former, Jig 1448 It faaa xiven place to the figure of 
Biitanma. or that of a lion rampant, supporting the cap of libertv on a pole 'Phe 
nsmev However, has conbnaed, and we still denominate paper of a particiilBr »iae, 
by tbe title of foolseap The original figure has the cap and bells, of which we so 
often read in old plays and histones, as the particular head dress of tbe fool, who 
formrf part of every great man’s establishment 
A ^ j of a cap may sometimes be met with of a inucb simpler form 

than just mentioued — fireqnently resembling the jockey caps of the present day, 
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▼ith a trifliog oniamentaboa or iddition to the npper part The flrtt editioa ixt 
“ ShalupeBre,” pnoted bf Isaac Jaggard tmd Ed Blount^ lfl38i viU be fbtod to 



rontam this maik, lotorsper^ mth Bcvrtal others of a diffeunt charge er No 
uouht the general use of the term e ip to ^ arious pdpi,rs of the pi<.8vnt daj owes \ts 
onffin to marks of this descnpiion 

Ihe term mpertal uas in all probability derived from the Bnest «ipecimeD8 of 
papjri, trhifib were so called b 3 the ancients 

Post paper seems to have denied its name from ihe post horn which at one time was 
its distinguishing marh iiq 1449 It does not appear to ha^e been used pnor to the 
cstdblisbment of the general pot>t office when it became tfat' custom to blow a 

hoin, 10 which cucumstance no doubt we may attribute its introduction The mark. 
IS still fieqoenily used, hut the same change which has so much diminL'>hed the 
number of painted signs in the streets of our towns and cities has nearly made 
paper marks a matter of antiqiunan cuno^ity the maker s name being row geneinlly 
and the mark m the few ui«tance8 where it suJI remains, «enii]g the put pose of 
mere ornament ra<her than that of distinctiou 

Water marks however, have at various penods been the means of detecting frauds, 
forgeries and impobitioos, m our courts of law and elsewhere, to say nothing of the 
protection the} afford m the instances already referred to, such as bank nrtes, 
cheques, receipt, bill, and postage stamps Iho cekbnrted Cntrao once d s» » 
goialed himselt in a case which he bad undertaken by shrewdly itfiiTing to the 
water mark which eff ctoallj determined the verdict And another instance, which 
may be mtroduced in the form of an amusing anecdote, ocenrred once at Messina, 
wlieie the monks of a certain monastery exhibited, with peat tnumpb a letter at 
being written by the Virgin Mary with her own hand Unluckily for them, bow 
evtr this Was not as it easJy might have been, written upon the ancient pant ms, 
but on paper made of rags On one occasion a visitor to wh<an this was shown, 
observed, with affected solemnity, tbat the litter miolved also a stmicfr, for the 
paper on which it was written was not m exiatence until several centuries after the 
mother of our Lord had died 

A further lUustiatiou of the kind occors in a woik entitled “ Ireland’s ConfraaioDS,” 
which was pobliohed respecting his fabrication of the Sbakspeare manQsonpta.x*>a 
literary fbrgerv even stdi more ramarkable than that which is said to have been 
pirpetmtcd by Chatterton, as Rowley’a Poema 
The interest whidi at ^e tune was univeraalty felt in this prodootion ci Ireland’s 
Vob III. A A 
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WMj be partwlly gathered from the fibot, ibat the whole of die ongtnal edition, which 
af^rared in the fivni of a ehtlliog p«m|^et, waa disposed of in « ftw hour * , wbde m 
great was the eagerneas to obtain copies afterwards, that single unpressions were sold 
m an auction room at the extravagant pnoe of a gninea. 

This gentlemao tells os, at one part of h« erplanatioa, that the sheet of paper which 
he nsed was the outside of eeveral others on some ot which accounts bad been kept 
m the reign of Charles the First j and being at that tune wholly unacquainted with 
the water marks used la the reign ot Qaeea Cluabetb “ I carefully selected (says he^ 
two hiJf sheeta, not having any mark whatever, on which 1 penned my first effusion^* 
A Aw pageb farther on he writes Being thus urged forward to the prodoetion of 
more manuscriptit, it became secessaiy that 1 bbould possess a sufficient quantici of 
old paper to enable me to proeeiid, m consequence of which I applied to a bookstUer, 
named Vwy, m gnat Ma>'s Buildings, 8t Marun's T ane, who, for the sum of five 
shiilingii, Buffiered me to take from all me fcdio and quarto volumes m his shop the fiy 
leaves which they contained By this means I was ampl} stored with that commo- 
dity, nor did 1 ie-w any mention of the circumbtance by Mr \ erey, whose quiet ud 
suspecting disposition, I was well convinced would never lead him to make tho 
transaction public, in addition to which ne was not likely e\eu to know anything 
ooQcmrnuig the supposed Shakspenan diseoiery by my sell; and <.vea if he bad, I do 
not imagine that my purchase ot the old paper in question would hai e excited in him 
the smailest degree of ^picion As T was Iblly aw ire from the yanety of water- 
marks whidi are m existence at the present day, that they must have constantly been 
altered siuoe the period of Elizabeth and being for some time wholly unacquainted 
with the water-marks of that age, Iviry carefully produced my first specimens of the 
wilting on inch sheets of old paper as had no mark whatever Having heard 
It frequentlv stated that the appearance of sjch marks on the papers would ha%e 
greatly tended to establish their validity, I listened attcntivLly to every remark 
which was made upon the subject, and fiom thence I at leogih gleaned the idClIIi 
pence tbit a jug was the prevalent water mark of the reign of hlizabetb, in conse 
quence of which 1 inspected all the sheets of old paper thtn in my possessioo, 
and bv^ing selected such as had ihe jug upon them, I piodiiced the succeeding 
manuscripts upon these being careful, howeicr, to mingle with them a certain 
auaiber of Mank Itavea, that tbe production on a smldcn of «o many water-marks 
might not excite suspicion m the breasts of those persons wh > were must convur-ant 
with the minnscripts ' 

Thus, this notonoua litcrarx forgery, through the cunHing ingenuity of the per- 
petrator, ultimately proved so successful as to deceive manv learned and able critics 
of the ago Indeed, on one ociasion a kmd of certificate wu drawn up, statin,' 
that the undersigned names were affixed by gentlemen who enUrtamed no doubt 
whatever aa to the validity of the bhakspenan production, and that they voluntanly 
gave such pobhe testunoni of their eom icCions upon (he subject To this docaraenC 
several names were appended by persons as conspicuous for their erudiuon as they 
were pertinaciouB in their opinions 

The water mark m the fyrm of a letter p, of which aa illuvtratioD is given, fif 14S0 
was taken from CaxUm’s well-known work, “ The Game of the Chi.EB,’ a fiic simile of 
which has recently been published as a tribute to his memory Paper was made 
apiessly for the purpose^ in exact repnsentation of fhe onginal and conuining 
this water-mark, which will be found common in works pnnted by him 

The ordinary mode of effi-cting such paper marks as we have been describing 
IS that of affixing a stout wire in the form of any olyect to be represinted to the 
surfiice of the fine wtre-ganxe, of which the hand-mould, or machme dandy roller is 
oonstnieted 

The perfection, however, to which water-marks have now attained, which in 
many instances is really very beautiful, is owing to a more ingenious method recently 
patented, and tmee adopted by the Bank of Enghiad, as aflbrding oonsiderablc pro 
tectum to the public u determining the gennineaess of a bank note 

To produce a line water-mark of any autograph or crest, we might either engrave 
the pi^m or denoe first in some yieldmg aarface, preeudr aa we sboaid etjgra\ e a 
copper-plate for prmtnig; and afterwards, hv immersing ae plafo in a sdlution of 
•olphate of copper, and electntypiog it in the usual way, allow the interstices of the 
eugraviDg to pve aa it were a casting of pure copper, and thus an exact representatioo 
«f the nnmuu device, which, npon being remov^ foom the plate, and ^xed to the 
surCuseMtowire gause forming the moold, would produce a corresponding impress on 
in the paper or, supposing perftot identi^ to be essential, ae in the ease ot a bank 
note, we mi^t engrave w design i^ion the sar&ce of a steel die, Ukmg care to cut 
tiuMB parts m the die deepest which are intended to give greater effiset in the paper, 
and (hso, after having baroened, and otherwise properly prepared the die^ it would be 
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tilaocd under a steam hammer or ocher stamping apparataa, ibr the porpose of 
producing what u technically termed a “ force," which, m lequtf^ to assist m tranSF* 
Kmog an impression ftom me die to a pbte of sheet brass fhis being done the dic^ 
vitb the moold'plate in it, would next be taken to a perforating or cuttmg machme, 
vheie the back of the mould plate— that is, the portum which projects above the 
&ce of the die — would be remov^, while Uiat portion ahich was impresBfd into tfao 
desi|pi engraTen -would remain untouched, snd this being subsequentl} taken 
ftoui the interaUoes of the die and placed in a frame upon a backing of bm. -wire-clolb, 
bfcumes a mould for tlie nunutacturc oi paper of the patteni which is denr^, 
or tor the production of any water^maik, autograph, crest oi device, however com- 
l>licated 

Light and shade are ooeastoned by a -xery simiiai piocess, but one which perhais 
requires a little more care, and necessarily becomes Eomewbat more tedious Foi 
mstaocF, m the fbnneT case the pulp is distributed equall) throngbout the entire sni 
fiict of the wire foiming the mould whereas note we have to contnve the meins of 
iQu casing to a very great nicety the thickness or dintributiou of tne pulp and at Mie 
same time to maki provision for the waters dTainxng awnv This has been accnin- 
plished by firbt tikiog an eloctrotypc of the raised sui&ce of any model or design and 
again from that, forming in a similar manner a matrix or mould both ot which aie 
suhsequLQtly mounted upon load or guiti peicha, in order that thet may withstand 
the pressure which is required to be put upon them in giving impression to a *heet of 
very fine oopfcr wirc>gauze, which, in tht, form of a mould and in the hands ot the 
-vatmau sulhces ultimately to produci thos beiiitiful tiinsparent effects in papei pulp 
Ihe wold * hive ' in the centre of t'le Hank ot J ngland note is produced lu the same 
manner ?he deepest shidows in the water nfiiriv being occ isi ised fay the deipest 
engraving upon the die, the lightest, by the sbaUoue&t, and go forth, the die being 
employ id to give impression hv means of the stamping press and ‘ force "to the 6ne 
vire gauze itself which by tine ncan- providing the die be properlv cat, is ac- 
eomplished fhr more successfully thin ly any other process and with the addiaonal 
idvantage of securing peifeet idmtitv 

It mav be interesting to tall attention to the contrast as regards the method of 
I lonid making originally praclisid, and that which has recently been adopted by the 
Hank of I ngland In a pair of five>pound n >te moulds, prepared bv the old process, 
there wcie b curved borders, 10 figures, 108 latge -waves, and .240 letters which bad 
all to be sepal auly secured bv the finest wire to the waved surface There were 
1,0 j 6 wires 67,584 twisfs, and the nme repetition where the stout wires were intro- 
duced to support the under smfaie TlitiefjTe with the hackimr, Uvinc, large 
waves, ligurei, letten, and bardeis before a pair of moulds was co i pie ted, there net e 
some hundreds of thousands of stitches most ot which aie now avojacd bv the new 
patent But fturthat, by thia multioidTOOus. etiteheng lud sewing the paiu were 
never placed precisely in the same position and the wuirmaik wai consequently 
never identical Now, the same die gives imprc«sion to the metal wh ch trausicra it 
to the -WBiev-maTk,-wilh a eeitainty^ identity unattamable beioic, and one could 
alnioat sav never to be surpassed 

And may we not detect prineiples in thu process which are not only valuable to 
the Bank, but to all public estabhabmcnti having unpoitant documents on paper, for 
wlmt can exceed the value of such a test for discovering the deceptions of dishonest 
men ? One’s signature, crest, >r device of any kind, rendermg the paper exclusivity 
one’s own, can now be seenred m a pair of moulds, at the cost merelv of afew guineas. 

Manufactured paper, independently of the miscellaneous kinds, such as blotting, 
filtering, and the like, which are lendcred absorbent by the A«e me of votJlen rags, 
may be divided into ^ree distinct classes, tiz writing; pnntuig and wrappi g The 
former ogam intone, cream wove, vellow wove, blue wove, cream laid and blue laid. 
The printing into iu o, laid and wove, and the latter into Jlur^ blue, purple, biow n, and 
whit^ brown, as it is emnaioiily termed 

To obtain a simple definition of the mode adopted for dutingnishiiig the various 
kinds we must include, with the class denominated tpntmq papers tbuve which are 
used fbr drawing, which being sized m like manner, and with tho exception of one or 
two larger kinds of precisely tho same dimensions as thciso pasbiug by the same name, 
which are used strictly for wntmg purposes (the ouly distinction, in fact, being, that 
the drawings are cnarn wove, -whde the writings are laid), there would of course be 
no necessity &r separating them Indeed, smee many of the sizes used for pnnting 
are exactly lihe same an those which would be named as -writing papers, fiir the sake 
of abndgment we -will reduce flie distmcbons of difference to but two beans, fine and 
ouarse , under the latter including the ordinary brown papers, the whited brown, or 
imall baud quality, and tiia blues acod purples used by groceia. The smallest nae of 

A a 2 
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ibe flDB qiulitTi BB sent from the null, measuTee hy 15 mcheSt nod u termed 
pot , next to that fholsoap, 16} bp 1 , dtea poet, 1 8} bp 15} , copy, 20 bp 16} , larm 

|KKt^ 20|bp 16}, laediom post, 18 bp S2}, eheet >iad tbj^ ioolscai^ 22} bp M}, 
iheet'and-half foolBcep, 24} by 19} , double foolscap, 27 bp 17 , double pot, 16 by 26 
double poet, 80} bp 16 , double crown, 20 bv SO, demp, 20 bp 15}, ditto punting; 
22} br 17ii , medium, 22 bp 17} , diuo prmUDg, 23 bp 18}, royal 24 bp 16 , ditto 
pnmiDg, 25 bp 20 , super ro}id, 27 bp 16 , ditto priQtiDg, 21 bp 27 , impel lal, 30 by 
22 , eleohant, 26 bp 23, atlas, 34 bp 26, columbier, 94} bp 21} , double elephant 
2b} bp 40, and antiquarian, 63 br 81 The different sizes of later and note paper 
ordiaanlp used are ptepared from those ktods bp the stationer, whose business coi $ sts 
chiefly m smootbing the edges of the paper, and afterwards packing it np m some 
tasteful form, which senes to attract attention 

IjDder the characteristic names of coarse papers may be mentioned Kent cap 21 
bp 18 , bag cap, 19} bp 24 , Uavou cap, 21 bp 25 , imperial cap 22} bp 29 , double 
2-lb, 17 by 24, double 4 lb, 21 by 31 , double 6 lb , 19 try 28, tawn,? ot yarious 
dimensions, also cartridges with other descriptiye names, besides middle band 21 bp 
16 , lumber head, 16} bp 22} rojal hand 20 bp 25 , double small hand 19 1^ 2^ , 
and of the purples, such s gaiflcatious as copy loaf, 16} by 21}, 38 lb , powdei hnf 
Is bp 26, 58 lb , double 1^, lb| b> 23 48 Ib , ungle loaf 21} by 27, 78 lb lump, 
21 bp H 100 lb , Uimbro 16} by 23, 48 lb , tidet, 29 by 85, 12U lb , Prussian or 
double lump, 32 bp 42 ibo lb , and so forth, with glazed boards of canons siaes 
used chiefly by printers for preSBiD,;, whieb are manufaitured in a peculiar manner 
bp hand, the bo^s being ae^erallp composed of yanoua sheets made lu the oidmarp 
wap, bat turned off the mould one sheet upon aootfaer until the requiud substance 
be attained , a felt is then placed upon the mass and another boaid foimed By t'lia 
means, the sheets, when pressed adhere more eATeclually to each other and the boards 
consequently become much more durable than would be the case if they were pio 
diiced bi pasung Indeed, if any great amount of heat be api.licd to lasteb ards, 
they will spb^ and be rendered utterly ik>ele'<s Ihe glazing in this ca»e is accom 
plished bp friction 

Jo complete the eitegorp of coarse papeis; must bt. meatxoned milled boards, 
employed m book binding, of not less than 1^0 descriptions as regards sizes and 
buhstances 8t H however, an mcomplete idea is cons eyed of the extraordinaiy 
numbei of sizes and desci iptions into which paper is at present div ided For instance, 
we hai e said wi Ji 'vfierence to writing qualities that there aie ^ve kiii Is, cream wove, 
yellow wovi blue wove cream laid, and blue laid , and again, Ihit of each nf ibuse. 
kinds there are numerous sues, but in addition there aie, as a matter of cuuist, 
rariofut thicknesses 'ind makes of each size and kind In diet, do house lu 1 ondou 
larrying on the wholesale stationery trade, is without a thouo'uid difiticnt soils, 
many keep stock of twice that number * 

The quantity of paper mmufactured m this coudItv at the commencement of the 
eighteenth century appears to have been fir from sufficient to meet the necessiities of 
the time Fvtn m 1721 it is supposed that theie wm but about SOOIXOO reams of 
paper annually produced m Gicat Britain, which were equal mcreli to two thirds of 
the co'tautniiOon But in 1764, Uie value of Che piper manufactured in England 
alone is stau.d to have amounted to 800 000/ , and that, bv reason ot the increase in 
price as alvi ot its use, in less than twenty years it ntaily doubled that amount 

l/Vithaviewto greater ezaetness it m-ipbewell to append sinie extiacts from 
various Parlumentary returns, relating to the Lxcise duties levied upon papei, 
which, since an article the k nd is necessarily sulgLeted to gnat alteratii n m 
value, according to the «carcity or abundance of raw materials, are of ecuise better 
calculated to show a shady mereose in the demand, than any mere refereneea to 
statements of supposed value, from time to time 

In one return, specify mg the rates of duty and amount of duty received upon each 
denommatian of paper since 1770, it appears that the total amount of duty ou paper 
manufisetnred mEagUnd for the pear 1784, to which 1 have just alluded as b^iug 
esfimated in valoe at 800 000/, was 46 867/ I6s 9}i/, the duty at that time being 
dmded into seveo diatmct classes or lates of colieetion , while twenty years after, 
when the mode of asseasing the duty was reduced to bit three classes, it bad 
nseo to 815 602/ 4s 8d, m 1830, fift«n years after, to 619,824/ 7s lid in 181 j, 
for the United Emgdom, to 633,823/ 12s 4</, or, lu weight, to 70,655 287 Ihs , 
which was, again, wttha ao abent a psijod la flfteen ^an, very nearly doubled 
The quantity paper charged wUh Excise duty m dm Umu^ Ktngdmn, since 184-4 
being — 

• r r^ion ipou tbit point, iNtbe * PracttLil (miiis to Um IrnrhUri nod Belstlve 

ValuPi nf PnpM » Lonsmuato 
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Date 

Cbargod with Duty 

Fsportrd on Driwbock 
or Tree ot Dutj 

Returned for Hnme coa- 
iimpUoa. 

1644 

llM 

109 495,148 
124,247 071 

4,900,274 

104 194 874 

1845 

4,864,185 

119 382,886 

1646 

127 442 482 

4 836,556 

122 605 926 

1847 

121,965,315 

5 853 979 

116,111336 

1846 

121 630,239 

6,160,286 

116 659 943 

1849 

132 132 660 

■>,966 319 

126,166 341 

1850 

141,032,474 

7,76 ’,686 

133,269,788 

1851 

150,903 54 i 

8 30 ,598 

7,328 886 

142 597,945 

18^2 

li4 469,211 

147,140 325 

1853 

177,633 010 

177 3% 224 

13,296,874 

164 336135 

1854 

16 112,020 

161 784 204 

ISaS 

1G6 776,394 

11,113 5^1 i 

155,657 843 

1656 

187 716 575 

14,-98 979 

172 917,596 

1857 

191 721 620 

16 051 063 

175 690 557 

1858 

192 847 825 

10 54 8 828 

176.298 997 

1859 

217,827 197 

20,142,350 

197,684,847 


The duty has ceased, and thenibre wc low the meam of determining in fiutnie 
the 1 alne of this manufacture, but the above table tiiil ever be of interest as showing 
wh^t has beeti done 

Tlioee obserTationi which are parti, technical, because, without tecbnirality, the 
1 cw would be mcompltte, — ^may j-i^e some idea of the skill required in the work- 
in in, ind the expenditure demanded of the capi(aii«t to produce so simple a thing as 
1 sheet of paptr The most exact care, the most ingenious intention, the nicest woik 
of hand, and the mo<t complicated inachiner>, are tssential to t.Vnt». siipenonty which 
the British manufa luie of p^per has at length estiblishcd 

But the capibilities oi paper are still more extensive There ire probably few 
br inches of use, tistc, or ornament to which it mav not he applicable We have it 
alnady moulded into many forms of ntilitv, and cien of elegince, under the well- 
known nami. of papier maehe — a tnateml wbiek may yet be formed into works ot 
art, painted and enimciled tables antique candelabra, models of busta, statuLttes, 
eltssie temples and cT«.rything which can be shaded lu a mould * 

CoDBidenag the enorinoas extent of tne papir uiarufactare, and the vast unprore* 
mentb which have taken place in connection therewith, it is not a little remarkable 
that with the exciption of the nnfortunate Fourdtiniers who sacrificed their all to 
pTLsent to mankind the hire pi inciples of the art, as m the mam they now exist, no 
otlicr name should re<t upon the page of historv os being aimilarlf associated w ith 
those many introductions and impiovements which have successudy raised the paper 
iiianufaiture to the app neatly perfect standard which it has at length attained It u 
true there would be no diffitnlty m recording tlie names of very manv who, by the 
cmplovment of the wealth which they have inherited are now altogether unsarpasBed 
as paper manufacturers, and it is eqi ally tme that if we turn to the Reports of the 
JuroiB of the Great Exhibition of 16 il, w c shall find many other names more or less 
dutinguished by the gieatcr or lesser importance of the materials or mtans for which 
they haiL themselves applied for and ohtamed the security of a patent StiU we 
search m vam for any name upon record as indicat ng the true genius to whom is 
chicfiy owing the surpassing beauty of the finest specimens of the paper fabric 

Undoubtedlv the most cnteiprisiiig and successful paper manufiicturer of the 
present day is Mr William Joynson, of St Mary (ray, Kent, who by individual 
(fibrt has succeeded m working his upwaid wiy ftom a poor and uneducated 
jonrneyman, m a humble paper mill, to the level of the most lespeeted, and probably 
the most wealthy of paper manufacturers. 

But Mr Joynson, distmgaiahed as he greatly is for the superior finish of his 
writing pspers, was not the originator of the process by which that finish was 
attaint At the cost of much time and some thousands of pounds, Mr Joynson 
laboured to acquire a knowledge of the means by which that ^collar character and 
sur&ce was so successihlly accomplished which, it is said, was first given to -wntang 
papers at the Hele paper mills, near Collumpton, Dcvod, by the late hfr John Dowdn^ 
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Mot only m this respect, Imt w many others, Mr Devdne^ rendered Ter 5 distinguished 
aemoe to the art of paper making;, probahlT no mnn more so, and. jet throughout his 
entire hk as a paper maauftetnrerhe net er once patented a single ini ention, or ry,ftistd 
'idaiirtiDg to bis miH any person who wished to go o\cr it ^Vhether the siroe 
kind hearted and generoua spirit that appears uniturinly to ha\e prompted 
Ml Deivdney in the conduct ot his business wonJil be cuasisteiit now-a da>8, 
many may question, as indeed in practice most do, but -ritli l^lr Dewdtiey it 
certainly answered no had end, foi after acquiiing n competency for hiinsilf 
and each member of a lai^ fa inly, he qunlly retired fiom the pnper manufacture, 
and m the early part ot the yeai immediatcl} iftit thi CommiMioners of 

the Great Lxhibition hadavard^ him a pi lac medal ‘ tor the e\cc It. nee of his writing 
papers, and also for the permanent dye ot bis Uue papers for the iita. of starch mann 
facturers * he disposed of his well known mills and eyerything connected with them, 
to hts old friend and competitor Mr Joynson, to whom to thi iaot day of his life he 
couttnued warmly attach^ and by whom he was e\cr consulted upon the tarious 
altiratioQs and inyenlions which were idoptid at St Miry Criy 

The circunistmcts ot Mr I)iw duty’s dicei'se formed i paintul comcidence at thi 
close of so remarkably emrgetic and nsefn a caner He it wa^ who lust introdu id 
a cteam-engine into thecoun ^ ot Deion , jnd at tlie Hele sla i<>u idyoiiiing tin M le 
mills, almost on the ^'imt spot that thirty years piiuoasly he nand it, tbi e igine ot 
the express tram fiom Hnstol to Exeter, through unpirdonatik neglect oi the 
officiHi<) and without an instant’s conscionsniss of his d ui^i r sti uck him dead 
Another method of miking papei, wbi< h was iniented I s Mr Diekeuson consists 
m causing a polished linUow brass cylinder, perforated with luiles nr slits and eoieiid 
with w lie cloth, to rev lUe over and in eontavt with tlu prepaitd pulp J he ei linder 
biing connected with a vessel from which the iir has been exhausted, the him of 
palp adheres to the hollow c\ lindei It is t* » n tumea oft eontir uously upjin a solid one 
covered with felt upon which it is condensed hj the piessnic of a third revuUing 
Under, and is thence delivered to the drving niliers This description of rooehine 
IS not suitable for the manufacture of anv pipei requiring strength indiid, 
thronghoui the Luited Kinsdooi there are pio^bly not more thau a dozen m woiL, 
and those chn fty in the manuiactnre ot thin tissnc papers 
Oni imports of paper in 1865 and 1064, were as tulle ws — 
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PA PICR M E. The fine old philosopher Boyle siy s — 

** Though paper be one of the commonest 1 odies i^ut we an, there arc viry few 
that imagine it is fit to he employed other ways, in wntm' and printing or w ripping 
up of other things, m about some such obvious piece ot service, with >ut dreaming 
Uut frames of pictures, and divers fine pieces of embosmd work, with other cuiioua 
moteables, may, as trial has inforined ns, be mode of it ’ 

llie origin of the manufoctuie of articles for use or ornament from paper, is not 
very clearly made out , we are natoralli led to behei e, ftom the name, that (be French 
must have introduced it Mre find, however, a French writer ascribes the merit of 
producing pi^ier ornaments, to the English After describing some peculiar orna- 
meutai work, the writer proceeds — 

As tnia work had to be done on the spot, and with mnch rapidity of execn ion, in 
Order to prevent the stucco ftom MCtmg before it had acquired the inunded form, 
the art was somewhat difficult, the workman hod to disgn almost as hewoiked, 
therefore, to do it well, it was necesvary that he should have some of the requiremeuts 
and qualities of an artist This circumstance, of conrs tended very much to limit 
ftie number of workmen, and their pay became proportionally litrge The artisans 
assumed more than belonged to their humble rank m life and nltimately the workiis 
w stocoe combined together to extort from their employers a most inordinate rate of 
Wages. It would be superfluous here to detail all that follow i.d , it is vnfiicieut to state 
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that the total ram of their art vaa the final lesnlt of theae ddoaive efforts to prcmioto 
their individual interestB 

Contmances 'were, resorted to by the masters which soon sapplsmted the old mode 
of working m stucco 1 be art of moulding and casting in plaater, as previoiialj 
practised m France, was generally introduced, and the art of preparing the py^p of 
pttjitr became improved and extended, so aa nltunatel} to render practicable the 
idopuoD of papier mucht m the tormation of architectural dtcorations X boa, at last, 
was extinguished the onginal mode of producing stucco ornaments, and there pro- 
l ablv has not been for many jears a single individnal in England to that 

business 

Fiom the QentUman't Maottzine^ we leam that many of the fine old ceilings m 
diep relief of the Elizabethan era are of papier-mache The li yudw irn e ceilings m 
( hesterfield House are of this materiaL 

A kind cX papier-mache has bten introduced, called fibrous slab , for the preparation 
of this important material the coarse tariebes of fibre only are required Ihese are 
hiatcd andsubitt-led to much agitation, to aecme the reduction of the fibre to the pn per 
use This btmg effected, the pulp » removed and subjected to the actiou of the itaic- 
tating apparatus or centrifugal drying machine By the means of this apparatus the 
water IS driven, bj the ao ion of the cenirifugal force fiom the fibre, and the pulp 
can thus be obtained in a tew minutes of ao equal and proper degree dryness, and 
th a without the aj plication of any heat The mass thus ob^ined may be regsirded 
as a very coarse mixture 

i his fibrous pulp is next combined with some earthy matter to ensure its solidity, and 
certim chemical preparations an, introduced for the double purpose nf preserving it 
fiom the attacks of insects and to ensure its incombustibilitv The whole being 
inixid with a cementing size, is nell kneaded together, steam being applied duimg 
the process Whilt the kneading procc'ss is going forward, an iron table running 
on VI heels is pioperjy adjured and covered with a sail cloth , this table bemg arranged 
so that It passes under an immense iron roller Ihe fibrous mixture la removed from 
the kneading troughs and is laid in a tolerably nniform mass upon the sail-cloth, ao 
to cover aooiit oi t half of the table , ovtr tbis Bg.un is placed a length of sail cloth 
equal tu that of the entiic slab, os before Ibis ^ing done, the table and roller aie 
Set in action, and the ma«5 passes between them It is thus squeezed out to a per- 
fectly umform thickness, and is spread over the whole table Ihe fibrous slab is 
fossed through the rolleis some three or four times, and it is then drawn off upon a 
trine fixed upon whetls prepared to lecvive it, bv means ot which it can be removed 
to the dt jii g ground 1 ht. drving pioccss of course variLS much with the tempera 
tare iiid dry ms-> of the sir It d es not appear necessary that these slabs should dry 
too quickly, and thiie are many reasons why thi process should not be piolongvd 
We tried an experiment upon the non mfiammability of this material, by baling a 
fire of wood madr upon a slab and mainTamcd Ifaeie somi. time When the ashis, 
still in a state of viiid combustion, were ssept awav the slab was found to ht merely 
chaned by the intense heat Btyond this, a piece ot fibrous slah was thrown into 
the middle of the fin. and tl e flames wen ai|^d upon it und^r the influence of this 
in enst action it did not appt ir ( ossibte to kindle it into a flame , it smouldered veiy 
slow Iv, the organic mattei charring but nothing more 

I he librons Slab Codipauv » certainly producing a material which, m many of 
Its applications, must prove of the greatest ntility, while gnat addition il value it> 
g veil to it fioni the ciicuiii<itBi ee its resisting the attacks of insects, and being 
non lufiammable, under any of the ordinal y operations of comboation 
riipier \fack4 may be said, theiefote, to consist of three varieties 1 Sheets of 
paper pasted together, exposed to great pressnre, and then polished , 2 Sheets i f 
conaiderable thiekneas made from ordioary paper palp , and 3 Such as we have de- 
scubed ID the mannfacture of the fibrous slab — L J H 
A. new compos tion has recently (1858) been patented by Mr John Cowdery 
Martin, which he designates a “ Plastic compound for the manufacture of articles m 
imitation of wood carvings, Ac.” Ihe patentee thus desenhea his piocess, and the 
resulting material — 

“ The olyect I have had in view is the production of a plastic compound applicable 
to the manufacture of moulded articles, which, when hardened, resembles wood m the 
cloaeness of its texture and fibrous character tibronghout, and is particularly applicable 
to the manufacture of articles intended to imitate wood carvmgs The new manu- 
Actnre may also be called ceramic papier macht, fttnn the wax*like character of the 
cotDponnd when in n soft state or before hardening The compound consists cf 
twenty eight parts (dry) by weight of paper pnlp, or of any fibrous substances of 
which paper may be made, reodc^ to palp by meana of an ordmary beating engioe, 
or other means used for the oianu&eture of palp, twenty puts of ream, or roam, or 
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yitob, or o»ber retisous fabctanoe; I jnvfer revn or roiiD, ten parts of soda or potaslt 
to reader the ream solublo, psrta of glae, tweha parts of drying oil, aod 

oDc part of aretate or lagar of lea^ or other sobsU^e rapable ol hardening or drying 
oil The pulp after Icarug the heating engine is to he drained and slightl} pressed 
nnder a screw tff other press, to free it partlv from water The resm And alkali are 
then to be boded or heated together and well mixed The glne is to be broken up in 
pieces and melted m a separate vessel wttb as macb watei as will cover it, and then 
to be added to the resto and alkab, which mixture is then to be added to the pulp and 
thoroBgbly incorporated wjth it The acetate of lead well mixed m the ml is then to 
be ad£d, and the whole mass or componnd is then to be thoronghly laixid The 
qnantity of ream and alhaU, in proportion to the glue used, might vary, or glut might 
eien be dispens^ with when the acetate of Itad would be proportionately incnaa^. 
After mixing the componnd, it is to remain exposed to the air fur three or four days 
hefwe wing, and to be continually turned to fiee it IVom some its moistme, for the 
purpose of paitially drying, when it is to be well kneaded, and aaain exposed to the 
air for a few honia , and this opei ation of kneading and partial dr>ing may he repeau d 
until the compound la considerLd to be sufficiently stiff and plastic, as, during the 
process of kneading «* working together, it becomes extiemely plistic, resembling 
from this quality, when sufficicnth kneaded, wax or cHy and it may then be u orbed, 
prened, or moulded into any required form The coiupouiid may be kept in a pi istie 
state for some weeks, or ctod roontfas before using, if leqmred, by keeping it from 
expoftore to the air and oceasionalH kneading or working it together The innulds 
should, previous to presdog therein the compound, be brushed with oii, or vriih oil m 
which IS mixed a little acetate of lead. The article takin from the mould is to be 
thoroughly dned, and after* aids it may he hiked m an oien at a moderate heat, the 
Umperaturr to be low at first and gradually lucnaied, caie being taken not to sc ich 
or ipjure the fibres of the compound The plastic compound so made and ti rated 
acquires many of the pecuhai itieb of wood, as regards hardness and strength and it 
may be cut, oi carved and polished, if required Any colour may be added to the 
compound * hen to a soft naie, or two or more portions ot the compound, stained a irh 
different colours, may b« worked tc^ether to form a giam to more nearly imitate the 
appearance or wood The Use of tJie alkali being to rendu the rcsinoiia substance 
sofficiently soluble to combine with the net pulp a more or less qiiantiit than that 
given tn pmportion to the resiu mav be used, according to the decTse of solubility 
thoa,;fat to be uccessarv When putdsb » nst^, it may be dissoliw in water before 
being heated with the resin The qiuntitj of glue may vary, and ma} be incrcdsed 
to twice tlv quantity of r sin or even more, or suffitientU so as to dispinse with the 
acetate of kad, as ii giv ts hardness, and witli oil prevents the compound from ^ticking, 
hut mixed lu this manner it cannot he so well kneaded, and does not letain so fine <iQ 
impression I prefer using with the ingredunts as above mentmupd the acetate of 
lead, but half a part by wught of a solution of sulphunc or other acid diluted with 
twen^ times its volume (ff water, may he substituted for foe one part of acetate of 
lead The oil mixed with, the other ingredients is used to prev ent the compound from 
adhenng to the eor&ce of the moulds, but the less oil consistently with this object 
that la uMd, the better Oulj half the proportion of oil stated to he nied as alwve 
may be addc d at the time of mixing the ingredients of the componod, and the t eniainder 
may be added dnnng the prociu of kniading or working up the niass I wish it (O 
he underatood, although 1 prefer to use reun or tosiu or pitch to form the compound, 
that other resinous bodies solnble with alkalies may be used as the gums copal, mastic, 
elemi, lac, Canadian balsam, Venice turpeut ne oi other resinous b^ies of a hkekmd. 
either aeparately, or mixed accordmg to the Ikciliiy with which they will comhin? 
with wet pul]), and the convenience with which the compound may be worked, as will 
be well understood bv persons conversant with these sahstaoces ** 

PAPIN'S DIGHSTEK See Uigi-ster 

PARAFFINE, foom panim affiata, indicating the want of affini^ which this Bob' 
stance exhibits to most other bodies 

Paraffine la a white subatauce, void of mste and emell, foeU soft between the fingers, 
has a specific gravity of 0 87^, melisat llfi*^ Fafar, boils at a higher tempcratuie 
with the ezhalatiOD ot white ftames, u not decompose by dry distiliatioo, burns with 
a clear white flame, without smoke or residnum, does iiot ctam paper, and consists of 
85 2 J carboti, and U 78 hydrogen, having the same oompositioo as olefiant gaa It la 
decomposed neither by cbfonne, strong acids, alkafies, nor potassium, and unites by 
fusion with sulphur, pbQspfaoriu, wax, and rosm. It dusolvea readily m warm lot 
Otis, in cold essential oils, and in ether, but spanngly m boiling absolute alcohol 
Paraffiue is a singular solid bicarhuret of hydre^n It has been obtained by the 
destructive distillation of peat 

The sdid obtained u mannfactaied into beautifa] candles, not more than 300 tons, 
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lioveTcr, being employed sanually in tbie meonfactare Bee N trarnx ; liilnrKSA]. 
CAKnX.se , PsAT , DbBTBXJCTIVB DnTIU.ATXOR , PsTSOlAXTIi 

Tbe manufacture of paraffine and parafSoe oib frvm oannel and abalee noir 
'become one of the important branchea of national indnatir The rapidity of 
Its derdopmeot u almost unexampled. The few yean that tove elapied between 
the publication of the last and the present edition ot this work compriu nearly the 
whole period of its history, daring whidi It hw extmided from the ungle enterpriae 
of Meesis Young ft Co to a long list of wealthy and influential oompaniea, the 
great miyon^ of which have been estab ished danng the last three yean, and their 
numben are siili r^idly increasing The moat important centres ate the 

011 district, which hse now extended througbont nearly the whole of Linlithgow, and 
eneroadiea upon Edinburghshire ; and the ].eeswood oil dismet in Piimshire The 
Scotch oil works are almost exclusiTely supplied with shales, of which the most im- 
portant IB the Boghead or Torbane Hill mineral, the tecbmeal definition of which, 
whether coal or shale, was once the aabject ot <o warm a controversy It is found a 
little to the south ot Bathgate It takes precedence of all the raw materials for the 
diWillauoD of parafb oe and paraffine oils, both historically and in point of richness It 
was the material ongioallj workpd by Mr loong, as above described The other 
rhale’i of the distnct tary cnn8ider<ibly m richness, both as regards the quanbQr and 
quality of the distilled produets 

In Flintshire three vaneties of maUiial arc used and, although they lie m ]uxta^ 
position in tbe same seam, they are very distinct in appearance, and in foe quintify 
and quality of their products They are the citrlg catMc^ the entooft euRsel, end foe 
bottom $hale or “ bastard canncl '' 

These have bein well known to exist for at least a century , have been need fw 
making blacking, and as a fuel to mix with ordinary coal, for giving life and flame 
to the cottagers firss Tiie demonstration of tbeir %altte as soorces of paraffine, &c , 
» due entiiely to the petseveimg eft jrta of Mr W Cw Hussey Jones, dimng the 
years of 18b 1 and 1862, which finally resulted in tbe formation of foe “Leeswood 
Green CaniK,! and Gas Coal Company'* and the oil works of Messrs Femie & Co, 
at I^eeswood in Flintshire, and at Saltney lu Cheshire Since 1 863 tbe extension of 
the branch of industry thus inaugurated has effected a change in foe once qniet 
nnd piclnresqae valley of I.eeswood, Coed Talon, trad foe sorrotmdmg district, that 
can only be exceeded bj the results of the gold discovery in California and Australia. 

The Leeswood cannel seam is from five to six feet thick in the best portions of the 
basin, which it but of very limited area and thus out at us boondanes The upper 
portion of foe seam consists of the smooth cannel having a thickness of about 25 
to 30 inches; next below la foe curly canncl, about 18 inches in thickness, and 
below this the shale or bastard cannel, which vanes eonsiderab’y both in thickness 
and richness It ranges Irom about 14 inches to 2 foet in thickness In some 
places, eapeioally to the westward oi Leeswood, this shale is reyfiaced by a common 
bituminous coal, which adhering firmly to the smooth cannels senously interferes with 
Its value as a sonree of burning oil , the distillate from this coal containing oils of 
tlio bensole and naphthaline aer es, givii^ red smoky flames Northward, beyond the 
n ver Aly n, aod towards Mold, the whole scam thins out to 16 or 24 inches and ccmtainB 
only smooth cannel 

Besides the»e there is a bituminous ironatone similar to the black band ironstone ** 
of Scotland which comes in irregularly with foe bottom shale , and a black shale form- 
ing the roof alxfve the smooth Both of these contam oil, hat have not hitherto been 
legularly worked 

Curly cannel yields upon distillation about 30 per cent of crude oil, of specific 
gravity varying from 67? to 890 Bmooth canael about 1C per cent of ertuU oil of 
apecific gravi^ from 92S to 640, and the shale, which is vtry variable, yields from 

12 to 15 per cent of oil, specific gravity abont 900 

Crude oils being sold by gravity, tbe value nsiug as the density diminishes, tbe 
vblne of the curly canuel is far in excess of cither ra the others, both on aooount of 
the qnaouty and qaality of its yield At the present time, 1666, it » worth ftom SSs 
to 30« per ton at tiio pu's mouth , the prices of smooth cannel and shale being re- 
spectively about and 9« per ton at foe pit’s mouth Though differing so 
matenaJly, both as regards qdenrity and spemfio gravity of oil produced, these mree 
mioerals lie in direct contact with each other without any visible intennediate 
deposit, nevertheless the line of separation la clear and definite, and they show no 
tendency to run into each other Their external charactenatics rrader them 
easily distiDguishable They separate with moderate ihcility when straek with a 
coal hatchet, and are usnally worked by holeing m tbe smoofo cannel next the roof 
and then wedging upwards. 

Considerable modiflcattons have been made in foe mode ot disiiUatKm of oannelf 
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and shales mooe the early (^rations of Messrs Yooug, hnt the amount of progress 
and nDprovement has scarcely been eommensurate vith the ingenuity «hi(.h has iK-ea 
brought to bear upon the subject Some of the most promising jnegects hare failed 
cntirelr, at great cost to the projectors 

Before describing any of Uiese pixyecti in detail it is necessary that the nature of 
the process and the omiaiuouB requiring to be fuIfilUd she old be clearly understood 
The csunel or shale has to be enclosed in a suitable tcb^ sulyected to the degree of 
heat necessarr to dnye off its condensible rapours which vapours must pass 
through an outlet communicating with asoitablc condensing apparatus 

This 18 simp e enough and for the mere piodaction c£ pai affine oils from eanncl or 
shale any kind of pot with an outlet pipe, heated sufficiently by any kind of fire will 
suffice 1 but to pioduec the maximnni quantiiy of emdaiubte vspoon and the nuntmum 
qnuutity of ineondenaible gas with Ae greatest degiiu of rapidity, and with the 
wnaMart umount of outlay in plant, labour, and fuel, is a problem of some pmctiCBl 
difflcnlty 

At first sight the distillation of etude oil from cannels and shales appears almost 
idenucal with gas making and accordingly the earlv retorts were simply copies of 
Aose found by expenenoe to he most suitable for gas makiog 

It soon became understood, howeier that some of the most important conditions 
to be observed are exactly the opposite of those npon wliich sueccss m gas making 
depends In gas maki g the des di.ratam is to obtain the maximum amount of per 
manently elastic gas ind the m nimum of condensible Temurs , in oil making «e 
require ro reduce the peman<'nt gases to the minimum or, if possibh to make none, 
a ittj to obtain in their place the guatest possible quantity of condensible sapours It 
is now well knou n that if thesi condensible vapourB are exposed to a high tempera 
tare they are decomposed and t> a considerable extent conyertedinto pennanent gas 
and that the proportion of permanent gas bears some relation to the excess of tempera 
tore the greater the heat th more mcnudenstble gas and the less condensible vapoui s 
are formed In gas making therefore a very high temperature is desirable , in oil 
ni iking the great objeet n to subject the C 04 I to no excess of temperature beyond 
that whiA IS absolntch nece«suy forite distillation into condensible yapoun 

The nuscnief done by e\ce«8ii e heat is bv no means limiced to the mere loss of the 
percentage ot vapou cnnvcited into permanent uas fur in oddit on to this, the < i1 
jroduced suffers a sen us det noration In the maiuticture of paraffine oils the 
C, Ub senes of oils “re 1 qnirtd a high temperature conierts these into a dif 
ferent senesy the preciat nature of xihich has not yet been bv aiy means satistactoi ly 
dLtLmiined It » conimoiilv stated that the benzole and naphthalmt senes are thus 
produced from cannels and shaies This however is hut a loose assertion for though 
It miv be posbiVe to pioduce these at certain high temperatuns no oae has yet dc 
tennmed what thos» temperatures an and there is nttle doubt that at the intermediate 
temperainret an mtennediate Ei.nes of uiiini estigated products are formed 

VI ithoat dwelling further on obscure theoretical considerations we may state gene- 
rally that the pracUc'il reaut of excessive heat is besides a wasteful production ot 
permanent gis the pw duct on of a crude oil of darker colour, higher spec fie 
grasity and possessing 1 chara«.teri8t c odour well known to practical oil makers as 
that iff “ burnt oil This burnt crude oil contains leas solid parafiine, and is much 
more difficult to refine than crude oil made at a lower temperature fioni like matei lol 
It requires much more acid treatment and even then produces burning oil, uhich 
still retains the burnt * odour and blackens the lamp glasses * 

The difficul les standing in the si ay ol distillation at the proper temperature are, 
Ist, the necesBi^ of decomposing before distillation, 2nd the varying boiling 
points of the difercnt products, 3rd, the law of ladiatioui which demands a higher 
femperature in the retort than that of the coal , and 4th , the commercial nect B<ity 
of rapid working 

e will consider these seriatim, and in descnbing the improvements and attempted 
improvements in retoita reter each t> the difficulty Aat it aims to overcome ^ 

Ist Altbongh Aeae hydrocarbons known as paraffine oils and paraffine ate obtained 
from the cannel by diatiilat on, it is quite clear that tbey do not exist there as s \i*^ b 
Vt e may saturate a mass of Ae porous cannel coke with these bydrocirbons, or with 
enule solid paraffine, aud prodnoe a flaming coal thereby, which upon cartful distilla- 
tion will give bufik Ae volatile hydrocarbons , but this artificially saturated coke is 
rasentially different from Ae origin^ cannel as Aown by the fact Aat we may remove 
Ae hydrocarbon firom Ae saAnited cidie by pounding it and washing with a solvetit 
eff paraffine &c , while the cannel itaelf resists Ac action <ff all such solvents The 
srae IS Ac case wiA bedhead and paraffine Aales generally, though Aey aie 
not unfieqoently desonbed as porous miuerals merely laturated wiA bitiimmous 
matter by inhltrdUon 
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Thr diitillation of canneilB and abalca is thus a more complex process thantlie dis- 
till ition of a volatile oil, a resm, or bitumen In ^ latter case the snbstanee is 
jnetelTTsiMd to Its boilioff point, and tbis beat, being maintained, its Tapoariadmeo 
off In tbi distillatiim of coal, the first fnnetion of the beat ii to meroome the 
c icmteal affioitieB which hold the hidrocarhon elements in the peculiar form in which 
they exist in the coal, and then after this separation to diiie their Tapoam over It 
16 a compound proeew of decomposition and d «tillatton and heat has to orer 
comt the cotnbmtd forcts of chLOUcal and cohesive attraction Hence a consider 
abh higher tempitatnre than that of the mere boiling po nt of the resultant hydro- 
L 1 1 boDB M nc cessorv Here then, at *hc outset we encounter an insaperable necessity 
lor hiatmg the vipours eonsiderahly ibove their bulling points — to a temperatare, m 
lact, at which some degree of lurthir decomposition must take place, and some 
amount of permanent gas must be fanned 

Sod The bmliDg pomts of the different volatile hydrocarbons obtainable from the 
cannel nr shale range from about i>00° to above 500° Fahr Id order to drive off 
the larter wc are eompellLd lo ra]6e the temperature to about 300° above the boilmg 
point of the formir exclusive of the excess of heat required for the primary deconi 
pi BUio 1 desenhed under No 1 

3id At hen anv kind of closed retort or oven is used which is charged internally, 
and the coal recines its heat from the outside it is not merely necessary to raise tibe 
ten pci itnre of the sides of such retort to the decomposing and distillation heat, b> t 
to somi. thing aboic this heat, as no body can give off any heat by radiation or 
coniectinn to another bodr unless it be hotter than the body which is to receise the 
heal As the quantitv of heat commaoicated by radiation to a given surface Tane% 
tnii,tse1y with the oquarc of the distance from it, this difference of temperatuie 
requires to be inci eased very considerably as we enlarge the retort in any 
manner that incresseN tnc distance of ponions of the coal from its heated surface 
4th Jhe commeitial ntctssui of rapiduoiking m order to economise origm-il 
outlay upon piant, drivis us to enlsiged retorts acting disadvantsgeously under 
Ao 3, and to exaggeiate tlie excess of temperature of the retort surface, in order to 
elfi'ct rapid communication of heat 

It will be at once undt rsiood that the combined action of these four necesnties is 
to e\pose the vapour that is formed to the action of the greatly superheated retort 
ual q and thereby decompose it Ihc piimiry obiect of all imirovemeots, beyond 
those din.ct<.d to econoimsing laboui aud plant is to oieicoiue or dinnnisb thece 
soiiFcis ot loss and deterioration and in describing the diffeient forms of retoit, we 
all ih r fti u> their intenl accordingly 

It mil be icidily seen that the hist of thcic difflcultiee is inst pcrab’e that the others 
Joi themofctpartcauonlvbe parti illy ivercome andtbus that the process is nece'-san'y 
wasteful to some extent Ml cruce oil works present a laintui manitestation of th s 
m the fl lung jets of gas that illuuiu atid so vividly ibe suirounding eoontiy 

Jhcsw woiks btmg for the most part situated m rural districts no use is made 
of the gas for illumin itiug purposes and as a source of h'^at it does not m ordiuarr 
cases pav foi the cost of convcving it under the ictorts ma»aiiich as the waste coke 
IS at hand for foel ilie pnyeet to sipplv Chebtei witi the waste gas foim the 
Fliiitshiie Oil AA orks hob bicn deviated by paihimcntaiy interference in hehalt of 
vested mtercb b 

Alanv oil nukers still hope that nlhmauly the production of this waste gas mav be 
altopithci avoi kd A cons dilation ot the above will probably lend the reader 
to Rime the scepticism which the wnUi has long maintain^ on this point 

n e fiist step mode bevond using the common gas retort was to incriase greatly 
the width and diminish the height of the D retort, and forming thereby the flat D ' 
now virv exk iisiveU used, and by most manufacturers still regarded as piactieallv the 
most useful form of re ort As almost every firm has its particular j attein, we tan 
only state dimensions generally from 6 to 10 feet is the niual length, width 
fioin 10 inches to 'S feet b niches, cunimonlv 3 to 4 foet and height tiom 12 to 
24 inches The verdict of experience runs m favour ot further flattcuiug down to 
till. 12 inches 

Fig It'iOarepresentsthegemralaTrangtmentof Mr fiirkheck's fiatD’sin plan and 
section, where a fi is the bodv of the retort, e the outlet pipe, de the fat condenser, 
fg, transverse section of bodv of retort at h the retort door and sciew (damp, 
1 1 1 furnace and flue '1 bese retmrts are 5 fMt 6 inches wide They are in operation at 
Mr G A Birkbeck's ml works, near P ideswood Fl ntshire 
The advantage of such retorts over the D gas retort is obvious upon consideration 
difliculty No 3 The coal is spread over a large surface in a thinner layer, and 
yet a large quantity » included in one chai ge All expa lence goes in ourof eimading 
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out tiie coal in thin laTen mther than paekmR it in a thick maia The thinner 
tile layer the smaller will be the difference of temperatnre between the retort itself 
and the least heated portion of its contents. 
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Ftg l-loOi rqirefents another form of fiat D,, a h, hodj of the retort rrf, mam 

condenHir and outlets , 
tee, ziyzBg supplemeii' 
tJT^ condenser made of 
cast spouting pipe It is 
made by Brjan Johnson, 
of Chester 

This retort differs hat 
little from the preTlous 
one, excepting in having 
a large outlet with more 
di‘ ect rommnnK ation 
with the condenser, and 
the modified form Ot the 
condenser itsilf A large 
outlet » alwais adian- 
tagenuB, as by its means 
the \Bpoar8 more readily 
escape lynra the decom> 
posing action of the heated 
letort and its contents 
Tn order to get nd of the-e vapours in the roost rapid manner possible, Mr W 
Mattieu Williams, of Ponty Bodkin W'orks, FlintsbiTL, applies (he heat to the top of 
the retort, which is charged b> placing the coal in trays with a bottom of perloruted 
iron The vaponrs, wbii b are of high specific gravity, tints escape into a preliminary 
condensing chamber formed by the lower part of the retort. The otyection to this 
arrangement is the necessiW of ^ larger propmtioa of fuel, as the charge is only 
heated on one side 

These retorts have been further modified, m order to obtain a perfect coke from 
the Flinrshin smootii eannel. which when distilled at a high temperature yields 
nearly a pure carbon The laboratory process of “fractional distillatioa ” is carried 
out on a large scale by means of retorts 22 ftet long, 3 feet wide, of rectingnlar 
section These are charged with a senes of trays G inches deep The fire u placed 
at one end of the long retort with a fiue of its full width extending along the top 
and terminating in a chimney at the other end , tboa one end u much hotter than the 
other The retort la open at both ends, and the trays are inserted sneceuively at 
the cooler end, and pass on to the hottest end, one tray being withdrawn, and the 
remaining trays pushed forward and another inserted every two hours , the do rs 
bemg rapidly opened and closed by a simple nectaanisnt Tbe distillatioa is thus 
eondaeted in a senes of two-hour stages. In the first water is driven off, next, some 
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vateT and the lightest <al , then a heavier oil , and finally solid parafihie and pitehy 
matter, at a gas making heat, leaving a flamdeas coke of neaiiy pure carbon 

This method of irorlung is more costly in labour than that of the comthon retorts — 
a difference the inventor hoped to cover by the value of the eeke or imerul 
charcoal, hb be terms it Hitherto, however, the expected applications of diis coke 
to mrtallurgical operations hare not been earned out, which is much to be regretted, 
as mUlwna of tons of nearly pure carbon might thus be made available fKm. the 
Flintshire and other cancels 

Another device for affording ftve escape of the oil raponrs from the heated surihee 
of the retort is that of placing a shelf along the middle or npper part of the nrdinary 
D retort. The charge is tin own upon thip, and fkllmg over on each side leaves an 
open space below the shelf care being taken to spread the layer at bottom, so aa 
not in any purt to reach the shelf. 

A portion of the vapours travels along this space to the outlet, and thus escapes all 
cool act with the sides of the retort There are many modifications of the shelf 
retort in uae Griffith’s retorts are cyhndncal, tite shelf is substitnted by a grating of * 
nearly seimcircntar section, and there are two charging doom, one above and one 
below the grating: The&e shelf retorts act very well when the above conditions of 
charging are fulfilled , but, as vt ry rude labourers are employed for such work, this is 
seldom the case, and the work being done id the dark through a snuill door, scnet 
supervision is very difficult to carry out practically 

This difficulty is overcome in W M Williams’ smaller retorts, shown in fig 1450 r, 
where a a is the body of the retort, 6 the farnace, ccc the flue and chimney, d d tht. 
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condenser, with three beaters or diaphragms eee , ff u a chaiging tray upon a 
wagon running upon rails along the front of the bench of retiirts, A is a strong 
wood platfonii which receives the coal from the railway tracks, and IVom which it is 
thrown down into the trays, gg shows the position of the tray wlien tilted for 
discharging, the end next to the platform being <^n and the bottom of the wagon 
moving on a pivot 

The tray // is divided into an upper and lower compartment by means of binged 
flaps, which m the first place are folded back, when about 8 inches depth of cannel 
18 thrown npnir the bottom This part of the charge u spread out in such a manner 
that Its thickness shall vary with the temperature of the Afferent parts of the retorr 
Then the flaps arc folded down, forming an upper shelf The remainder of the 
charge is thrown upon this, and the tray thns charged with two layers, and a regu- 
lated space between them is pushed into the retort It is withdrawn by means eff a 
winch and ehaiu attached to the wagon, and tipped, as shown at pp 

The regulation of the layers of the char&e to the varying temperature of the retort 
18 efficted by a very simple device The tray itself is in the first place converted 
into a practical pyrometer by scrubbing the sides with sand till moderately br.ght, 
then leaving it for a short time m a tairly heated retort The ti ay becomes oxidised 
with films showing the well-known gradations of straw colour, nut-brown, purple, 
blue, Ac , and by taklog the line of one of these colours a curve of equal temperature 
18 marked on the side the tray Corresponding with this a strap ot strong angle 
Iron 18 riveted altmg the insides of the tray, which forms a ledge aa well as a 
strengthening edge bar to the tray. This ledge fixes the height of the bottom layer 
of c<^, which » streaked down to ha proper level by meana of a heavy rake of the 
whole width of the tray, and which therefore rests upon this ledge at each end when 
drawn backwards and forwards over the coal 

These retorts are found to work the oannel sloeA most advantageously, a thick 
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bkjrcr tlaok being altogether iiniiianage*ble, u it oaXes together and re&ibts the 
pssBSge of the heat to the of the mass. 

The beaters or diaphragms eee are circular plates of sheet iron fixed inside the 
eandeneer, and eoseentnc with it. Their diameter » two or three inches less than 
that of Uie tntenor oi the cgrlindneal condenser, and thus there is a space of about an 
inch all nmod them. The heated Taponn arc thereby dashed outwards against the 
oonling sides of the ooDdenaeTf instead of ascending as a heated current through the 
middle and eaeaping nnoosdensed by tbe gas-ptpe above This simple device has 
•Hreeieome the practieal objection to apright condensers of large diameter and 
moderate height, and since their inti eduction in connection with thebe retorts they 
have been adapted to many other fiorms of retort, aud in Flintshire are now generally 
preferred to either the honsontal condenser,^ 1430 a, or the pipe condcIl^ers, 
1450h They are cheap aud compact, and not liable to derangement irom ciogqiug 
Very complex forms it condensera were ssed m the first stages of coal oil niahing, 
worm tohes, with water tanks and hydraulic mams cJ" vanons puttems It is non 
fontid that simple radiation is a auffloient cooling jgeut 

JPtff 14»0d represents in section the upngbt retort of Mr Holmes of Ruabon nhere 
a A a IB the body of the retort, A the discharging outltt foi the coXe, c the cliaiging 
month d the vapour outlet, e « and /fthc cond msers. 

In this retort the internal cage shown m the figure serves the purpose of thi. 

^ MielvLB, &c alnady deseiibed, as b> 

I'B me.in8 the cbnise foims a Ijmp 


occupying the spate n tr a lu cont rt 
with the I eturt w alls, whiit tin. vapoui > 
pass into tliL cage and thence to th 
condenser It is easily chargi^d 
where the coal is bid tight from an 
uppir Joel 

14iOf reprtiints Bryan John- 
sonS aiodification of tlu. Scotch up 
right retorts, which woik a c .n- 
titiuously descending chat os Sup- 
posing the iclort to be filled, the 
valve at a is opened, aud a portion at 
the coke let down into the recviving 
w it r lank, r t Ihc hopper d being 
filled with a eorrespondiiig quantitv 
of ticsh c. nnel or thalc, the saUo A 
IS r iib-d by incan^ ot the lever e r, 
aid the retort is fillerl Th s is n - 



peated at short intervals, aud thus thi. 
charge is gradual'y worked downwards Theoretically, these ivtoris should bo 
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hottest ^ file bottom, and tbe heat gradnally diuinidi upwards, but practically there 
Js greet difficulty in arranging the fines to obtain a regular gradation of bent on 
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account of the rapidity inth whicli the heated gues of the flues ascend when the 
drau^t IB at all fiee 

The revoliiDg retort u an Amencan invention Tt » idtovn in elevation and 
section in^ 1450^, the lettering hemg the lame in the eeotions and the eleration 
« a la the hod> of the retort, a cast iron cylinder (wrought iron have also been 
used) nsuallv about 7 ftet diameter, and 7 feet long 1 be cj Imder tsms on the 
axles e and d, the latter, d d, » hollow and serves also as the vapour outlet to the 
oondenser g, which has a second or supplementary condenser shown in section at A, 
connected with the first by the swan nick 1 1 

The cylinder or body ot the retort is tamed ver> slowly h} means of an endless 
screw, c, worktog in a toothed wheel,// The ciurgiug door, A, is on the opposite 
flme of the eyii^er The heat is coiamunieated Itoat the funuiee by means of an 
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arched flue which embrices the whole of the cylinder To chaige the retort the 
door. A, IB turned upwards as shown in the figure , to discharge it is by a half revolu* 
tion from this jiositicm brought to tbe lower side 

The action of these retorts will be easily anderstood The charge is contmnally 
rolled over, and thus fiesh portions are brought in direct contact with the heated 
surface By ibis means a very npid distillation is effected In this respect thty are 
moat dScient The objections to them err iheir eostlmcBB m tbe first place, and tbeir 
liability to crack, fVom the unequal expansion of so large a surface of metal Ihey 
oannot be protected all round, as ordinary retorts are, hv a oasing of fire bricks and 
being thus expo^ to the direct action of the fire arc rapidly destroyed, especially it 
great care is not taken to remove the lining of carbon deposit which forms on the 
izMide When oz^ioery canoel is nsed, th^ hive to he cleaned out weAly, which 
involves a serious 1o«8 of time in cooling down and reheating all the surrounding 
brickwork This d fficulty is to a great extent overcome by working lumps of hard 
shale with the cannel. whidi is especially necessary when eannel uack, for which 
these Rtorts are best adapted, is used Where tbe material to be nsed is liable to 
soften and become at all adhesive when treated these retorts are utterly usdeas. 
Whim it forms a hard clinker coke, they may with eveful management be advan 
tageously nsed, as tbe quantity of work done ^ them is very great 

Another difficulty » prtsented by a very mahle material which readily cramhlea 
Into dost, as such dust flics over with the vaponr and makes a very duty oil 

Among the earlier efforts to improve the prooeas of distillation of coal, &&, was 
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the apphcRtioii of caperheated fteam Screral jMteota liaiie been seeuredfor this, the 
general otject being to drive the heated vaponr through a mass of coal brohea into 
email pteoea, and fiierebj apply the heat di^Uy to eaA fragment, thus completely 
avoiding the third eouroe of eaceeuve temperature, besides affording an eftectnal 
mean* of regalatmg the tanperature while diffusing it equally throaghout the vrhole 
mass 

This method, though ao admirable in theory, has failed m praeuee, after being well 
tried by Messrs Young, by Hessis. Lavender and Co at the Canneline Oil Works, 
Flinfahire, and by others It is now, as far as we are aware, tUtogeCher abandoned. 
The diffioultiea that have led to its abandonment were mainly the costliness of the 
eoperheating process, and the gseat auionnt of steam reqmred to be formed in the 
first place, and then to be condensed It most be remembci«d that while die latent 
heat of steam is equal to about 1000° Fahr , that of the hydrocarbons pnniarily to be 
distilled M not above ooe-tenth of this , Sius every pound of steam requires for its 
4N>QdePsa ion about tea tisiea the amoant of coohug surface, which is necessary for 
the conaen>-ati(Hi of a pound of oil vapour , and Uie comp ete condensation ot the 
steam is nvoewiaTV , as it obstinately retiins an important quanUty of oil vapour 
diffused througfa It. 

The use of heated gases, audi as nitrogen, carbonic acid &e , in the place of 
steam, overcomes this difficult but the cost of prepanng the gasis renders their 
apphcatioQ equally impract came on the primary scort economy 

The meerschaum retort is a modification of the principle of distilling the coal by 
later so/ application of heat This is effected by means of a large chamber or kiln, 
rather than retort, constructed of fire buck and shaped like a huge tobacco pipe 
bowl, with which an exhaust pipe like the stem of a tobicco>pipe communicates 
witli the bottom This exhaust pipe cmnuiumeates with saitable eondensiug 
cbambeis The bowl or kiln is charged with the oaonel or shale, on the top ot 
which IS laid a stratum of buroing coke or a mixture of coke and slack As soon 
as this upper stratum is in a state of foil combustion, the exhaustion is commenced 
by means of a steam jet and the heated prodnets of combnstion are drawn down 
through the charge That portion immediatriv below the fire is of course the fii^t 
acted upon, the action commencing w ith a distillation of the most oUtile pi oduci 
As the heat inereasea the more stubborn and denser vapours are dnven dounu iidi, 
through the lower mass, and by their hiat commence me distillation there bub 
^eqnentl}, the upper layer of cannel having all its volatile conatitnents dnven off, 
becomes a coke, and at this stage is so highly heated as to burn and give off com 
hustiOD pioducts via carbonic < \ide, ie ii stead of distillabou products, thus sen ing 
as fuel for the cannel below and so on till the mass is coked to the bottom W hen 
this IS coirpleted, the steam jet is turned off, the exhaustion etases and the char,.e is 
drawn from be'ow a portion of it beiog used in its btmiog state for at n tug i 
neighbounug kiln, whn^ should always be chvged ready to commeutb working when 
Its predecessor has reached th s stage 

The meiischaam ib an Amenoan invention, was first tned on l<ong Island with 
Boghead imported from Scotland, but shortly afterwords abandoned Its prnjcctorb 
maintain that the abandonment was purely the result of the competition of petroleum 
1^1 in^ and not due to any defect in the pnnciple of the mierschaum itself 

Mr Holmes is now erecting scune of these retorts in the neighbourhood of Huabon, 
and is T«y sanguine of <hetr success The first trials already made have not hem 
quite sattefactory, the oondenatng arrangdkDents being losufficieiit and an extinsion 
of these is now in lourse of ooostruction 

The size of Mr Holmes’ meersrhanms is 12 fiet high, and 8 feet diameter internal 
measurement They am to be charged to a depth iff 10 fett, and to contain 1 J tons 
of cannel 

The rtflniog of the liquid portion of the crude oils is still conducted m the manner 
already described as htosis k Cong’s metliod A great many patents have been 
secured, a large pi^oportion of them evidently based upon the theory that the refining 
of these oils is sliuplj a process of oxidation analrgous to that of the bleaching ot 
v^jetsble colours Some degree of oxidation undoubtedly does tdke place in the co Jtse 
of the refining {nticeasi, but this is for from being the whois action The sulphunc 
acid appears to act chiefly as a earixmising agent, and bj heterogeneous adhesion to 
the carbouaoeous or pitchy cedounng matten which U cames down with it in the form 
of ' acid tar ” The theory of the aetiou is, however, bj no means fully understood 
It su>l often a most interesting field for a thorough investigation 

Among the many processes patented may be named the use of hypochlorite 
of hme, the applKatioo of ^onue gas to the vapours of the oils or ossceot 
^lorine to the liquid oil by the dtcomposition of hydrocUone acid or cblonde 
of sodium with black oxide of manganese, the use of bichromat^of potass and other 
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cbxomates, and of free chromic amd, of the permanganatea, almoat ewwy hnoiwii 
OKidiHog Rgeat 

The aolphnno sold treatment le the only method which has been fbtuid eommeraalljr 
anoceeaftaL The propoitloa of acid required dependa upon the olU and iDOstbe deter> 
mined hy eq^ieriiiieiit. Generally apeaking, the heavier oila require more aoid dian 
the lifter { but even tiiia role la auljeotHo apeeial exceptions. 

Many fbrms of agitaton have been adopted^ from aimpte tubs widi a paddle to very 
complex dencea worked by steam power, the problem, howerer, is merely to keep a 
heavy liquid, aalphune acid, aurred op amidst a lighter one, the erode or " once 
run * oiL A oa«<-iroQ vesad fitted with paddles, wartang on an axle similar to a 
common chum, la the apparatus generally used. Tl]pnght cylindrical vessels, witl^. 
an ArobimedcBn screw working vertioally to raise the acid from the bottom, have 
been used, hot not oxtenaively 

In some refineries the crude oil is treated widi the amd and alkali, hat more 
commonly it is “ once run,” as alreadv described. 

In all the stages of distillation for the refinery, the use of superheated or dry steam 
la fbund very advantageous, not as the pnmary source of heat but as an auxiliary 
In accordance with the well-eetablished law of diffusion of gases, the vapour from 
the boiling oil will diffuse much more readily into an atmosphere of steam than 
into one of its own vapour, and thus the soperbeated, or simply the dry steam, 
enables the distillation to Iw conducted at a low^ temperature than would be 
necessary wicbout it which is a matter of considerable importAnee, not merely as 
regards the quantity of work done with given friel, but also as affecting the quality 
of the oil pi^uced. 

Ihe form of still most commonly used is shown in^ 1450^, usually of a capacity 
of 1,000 to 2,000 gallons. Much diffeimice of (pinion prevails among refiners as 
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regards the ments of cast or wrought iron Many eerioua conflagrations have lately 
oociured from the sndden cracking of cast-iron stills, which have led to a mnen 
more extensive use of wrought iron than formerly. 

It 18 a common practice in the first running of crude oil to use a wronght-iron 
atiU. or still of cBst-lroo -with bottom outlet pipe, like that in^ 1 4S0p for the first part 
of the process, until the heavier products begin to run over, then to run out 
the residue from fins stiU foto a small round bottom still, without bottom outlet 
and then ** coke down,” that is, carry on the disdliatton to drynesL By this means 
the moet dangerous stage is earned on in the smaller still, which is fw leas liable to 
rupture Wrought-irou atilla cannot well he used for coking down, the great heat 
remlM destroying the rivets. 

in the refining of the sohd paraffine eonsiderahle progresa has heaa made, the 
method now most commonly adopted being totally different from the sulphune acid 
treatment above deectibed as Young’s process. 

In the fint place, the crude oil is distilled over to dryness, “coked down,” as alrmidy 
described The heavy oil obtained from the latter stagre of distillation la found to 
contain large quantities of bright eryatalline scales of sdid paraffine in auqieasion 
It IS a cDriooB foct, that although this solid paraffine exists m the erode oil, it does 
not crystallise out m this manniur until subject to a second distiUatioQ In crude 
Oil, the pitfhy constituents seem to cling to the paraffine partidea and hold them 
You III B B V 
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t>adk trim ci 75 Ul]uBt)oii, lo tiiat they Axm sn amwpboiu greasy jiuus when the 
light oil only 18 distilled off flrom the etude This grease, however, when distilled 
gives over a rich lubncating oil of pale brown colour, with the paraffine mrystnls m 
such • state of free suspeonon that th^ are readily separated at a low temperature 
Hub aepantioa of “hrown paraffine scale” is effected hy "bagginK” and pressing 
Ohe bsgging is simply a filtration in canvas hogs, which are usually filled and tied 
np, then heaped togetW or fbroao mto perfinated boxes till the greater piwtioo of 
the oil fil^n out The contents of the bags are then submitted to a gradually 
increasing htdraulic pressure Uil the utmost possible degree of dryness is obtained 
in (he cake of erTSCalhne scales 

The quantity of solid paraffine thus obtained depends in a great measme upon the 
temperature at which the^e operations are conducted, as the oil is a solvent to the 
paraffine, and the qnantitv it is cipable of dissolving rapidly increaies as the tcm 
pcrature nses la small worlds this sepaiation of paraSiiu. is ouly conducted in cool 
wi ether In lazgei works relrtgereting machines are used 

The panficatlon of the blown paraffine scale thus obtained is now effected by the 
«mple process of dissolving it in a hot solution ol the most volitile * piraffine spirit” 
obtainable Amencan petroleum spirit s the best adapted for this purpose, it la 
cheap and more voldUle than coal oil spirit 

I he scale hniing betn dis&olied in about an equal weight of spirit, the solation is 
Bet to cool in vuitab’e v\.s«e2s ds it eiols the sr lid paraffine leerystalliscs in the 
course of which action it rejects the imj imiies associate with it giMog np its brown 
colour and the liquid solvent The c loled niivture of crystal and spiixt la again 
submitted to pre^te, whtrebi the sp nt is si pat itid and checn stale nowot a cream 
colour, are again divsoh cd in colourless spirit and the same treatment repeated A 
third treatment i< nsoaltv i ece»an to obta n perfect pmtfication, when bcautifiil 
cristuN ^ «\qaiai(e «nowj whiteness aic obtained, presenting the most perfect 
ooQtiast iinag nable to the fl< al from which tht> are denied 

The chiif drawback to this process j» the wa^te ot spiiit bj evaporation during 
the cooling and pressing process s 13y careen' nnJ iDtellgtnt miiugement this 
waste mav be matenallv reauced The refuse spirit iiiich Im lecitved the 
colonnng matter and other impi nttev fiom the brown scile, is easilj lehned by 
aimple dii>tillaiJon and ixiav Iw used again vnd agun Ihe brown refuse lilt 
m the BtiU mav be treated afreidi as eia& parafime stale, as there alwajb Temaini 
a portion of paraffine in u which cont nnid in sdution when tie rest cxystallibed 
out. Ikis howiier, is of iiihiior quality, having a lower uniting point, and >3 
uenallj sold in a semi tebned stale for making common candles, burning in minerb 
lamps, &e , Ac 

This mode of refining paraffine is not only cheaper than the acid treatment, but 
when akilfully conducted produces a superior article with a higher melting point 
than the pm affine which has been subject to the acid ti\dtment and redistillaaoD 
'Whiteness, freedom from smell and a high melting point, are tiie commercial tub, 
upon which the lolue of paraffine depends 

'Jhe unporCance of the (attt.i may easiiv be undet stood when we consider diat tbi 
melting pont of the hcbt pirafiine is but 13^° F wbile infenor qualit es ate much 
lower Paraffine, like wax resin, and such substances softens at many degrees 
beluw ita meUmg point, hence candles mode of an infienor paraffine oit liable to 
bend over into strange shapea in a heated ball room, or in a hot climate Thu was 
very vexatiously and absurdly exemplified at the coronation of the Emperor Maxi- 
milian m Mexico, when at one of the festivals all the beautifttl "spermaceti” 
candles ordered exprassly from I'ngland, and numbenng several thousands, though 
bnlluntly successful at first gradually softened as the throng increased, and finally 
bowed over aln^ether, Saiing hideously and gntrcring in streams upon the dresses of 
the visitors 

In Older to remove the last tracei of the spirit which if left behind lowers the 
fosiog point besides giving its odour to thi paraffine the scales are fused and heatid 
to ^ont 340° P , care being taken to go no higher than this, as at 360° the paraffine 
acquires a yiilow oolour simtlnr to that of bees -wax it is therefore, necessary that 
the spirit should be freely and fhlly volatile at or below 240°, and that all the heavy 
oil should be aiparated in the eariier stagu of the process Thu fused paraffine is 
ran into molds and sold m cakes as "paraffine wax,” which is now becoming the 
great staple material ior the manufaetura of the bettfw class of candlea Every year 
the price of these candles has come down lower and lower, m consequence of the 
increased production by improved methods The recent improvement will doabtlcss 
bnitt this beamifbl material within the reach of all cImscs, by igdnemg it to a piicc 
but little, if at all, exceeding that of common tallow See VaFHTHa, KATiVb , 
Naphtha, Skals , Pt,Tiio!t;BCK W M W 
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PARAGUA'lc TEA The leiiveB of the Ilex Paramaienntt irhioh aMUMd u 
tea in Bnxil They appear, like tea, to contain some fiteiae, vith resin, tann c yyid . 
oil, and albumen 

PARA NU rs The Braiil out, irbich see 

PAKCHMEh f (iWAemtn, hr , PeTycmunfj Germ ) Thu 'writmg material has 
been known since the earliest times, but » now made in a very anpenor TnaTiT>i . r to 
what It WHS anciently, as we may judge by inspection of the old lellum and parch 
meat manuscripts The art of making parchment consisu in certain manipulations 
necessary to prepare the skins of animals of such thinness, flexibility and firmness, 
as may 1^ required fbr tbe different oses to which thu sabstance is applied Tbongh 
the skins of all animals might be converted mto wntiog materials, onlj those of tiie 
sheep or the she goat are used for parchment , those of calves, kids, and dead bom 
lam^ for vellum , those of the he goat, she goat, and wolves for dinm heads, and 
those of the ass for battledores All theye skins art prepared in the same way, with 
slight variations, which iictd no partiouU** detail 

1 hev ate flnt of all pi spared by tbe leather dresser After the) are taken ont of 
the linie-pit shaved and well washed, they mast iw set to dry in <>uch a way ns to 
preveot their puckering and to lender them ea'ilj woiked The ‘.mall manufac- 
turers make use of hot ps for this purpose, but the greater cmplov a Airse, or stoat 
wtoden JVanie Ibis is f rmed ot two uprights and two croa^. barssilidU jtmed 
together by tenons and mortioes so as to form a strung piece of carpentry which is 
to he fixed up airainst a wall These four bars are perforated all oyer with a sen s 
of holes of ‘‘Ut.h dimensions as to receive slightly tapered boa. wood ] ins, ttuly 
turned, or even iron bolts 1 ach of these pin» is transpierced v ith a hole bke the 
pm ot a violin, hy means of which the strings employed in stiitc hit g the skin mav be 
t gbtened Aboye the berae, a shell is plae^ for rtOeiying tbe tools which the work 
man net.ds to baye always at liand In order to streteh the skm njon the ftame, 
laiger or smalltP skeweis iie employed accoiding as a gitaUi or smaller pieee ot it 
u to be laid hold of Six boles aie made m a straight line (> icceiyc the largti, nnd 
foul to receive the smallei «kewcrs or pins Ihiae smill slits are made with a tool 
like a carpenter s chisel, and of the exact sire to admit tbe skewei 1 he stung round 
the skewer is affixed to one of tbe belts in *he frame w bicb are tm ned round by 
ineons of a key, like that bv which pianos and harps are tuned 1 he skewer u 
threaded through the skin in a state of tension 

1 very thing being thns piepaied and the <kn being well softened, the work man 
stretches it powerfully by mean" of the skewers , be attaches the cords to the skewers 
and fixes their ends to tbe iron pegs or pins Hl then stretches the skm first with 
hib liand applied to the pins, and afterwards with the key Great care must be taken 
that no wrinkles are formed The skin ib usually stretched mote in kngth tlian in 
breadth, from the custom of the ti idt. though cxteobion in breadth would be prekr* 
abli in order to reduce the thickness of the part opposite the lackbont 

T he woikman now takes the flisbing tool rcpitbcnttd uudei Cnitaynr It is a 
semt circular double edged knife made fust in n doubk wooden handle Other forms 
of 4liL fitshing kni& edge are albo usid Ihev are sharpened by a stetl 7 be w ork 
man seises tbe tool in hts two hands so as to place the edge perpendicnlarly to the 
skin, and pressing it carefuHv from above downwards, removes the fl..bhy excrescences, 
and lays thun aside for making glue Ul now tuina round the icrae up n (he wall 
in ordur to get access to the outside of the skin and to scrape it with the tool iny etted 
BO as to ran no risk of cutting the epidermis He thus removes any adhering blth, 
and squeezes out some water Tht skm must mxt be ground For tbib purpose it 
lb sprinkled upon the fleshy side with sifted chalt or slaked lime, and then rubbed in 
idl directioDS with a pace of pumice stout, 4 or 5 inches in area, prey lonsly fiotcened 
upon a sandstone Ifae lime soon gets moist flam the water contained m the sk u. 
The pnmice-Btone is then rubbed oyer the other side of the skin bat without ch ilk or 
lime This opention is necessary only for the best parchment or yellum The skin 
18 now allowed to di y upon the frame , being carefully protected from sunshine and 
from ffost In the and weather of summer a moist cloth needs to be applied to it fiom 
time to tune, to prevent its diying too suddenly , immediately after which tbe skewers 
leqmre to be tightened. 

When It IS perfec ly diy, the white cdlonr is to he removed by rubbing it with the 
woolly side of a lambskin But great care mubt be taken not to foay tbe suTface, a 
circumstaace of which some manafketurers are so much afia d, as not to use either 
chalk or lime in the polishmg Should any grease be detected upon it, it most he re- 
moved by steeping it in a lime pit for ten days, ftien stretching it anew upon 1ib» 
krrae, after which it is transferred to the aeraper 
This workmao sA^loys here an edge tool the same shape as the flesbmgltnifo, 

B B 2 
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fmt Urger and sKsrper He mmmtB the akin upon a frame like tbe htrte Blxne 
descnbed, but he extends it ourelyirith corda, -without akewenor pina^und suppom 
It generally upon a piece of taw stnmglT atretched The tail of the akin 

being placed toward! the bouom of the frame;, -workman llrat pares off, with a 
sharp knife, any oonsiderable TOQghneaaet, and then sontpea the outside surface 
oUiqody down-wards with the proper toola till it becomea perfectly amooth tbe 
fleshy bde needs no ineh operation, and indeed were both sides scraped, the akin 
would be apt to beooine too thin, the only object of the scraper bemg to equalise ita 
tiiickneas. Whatever iiregalanfiea reoiam, may be removed with a piece of the finest 
pomice-atone, well flattened beforehand upon a fine aandstone This proeeaa u pcr- 
jhrmrd W laying the mtigh parchment upon an oblong plank of -wood, in the form of 
a sto^, the plank being covered with a piece of aoft nwhment atuffiid with wool, to 
form an elastic cushion for -the ninding operation it is merel} the outside surface 
that Teqmres to be pmmeed ce'tbratui Strasburg vellum is prepan.d with 

remarkably fine pumice atones 

If any small boles happen to he made in the parchment, they must be neatly 
patched, by cutting their i-dges thin, and pasting on small pieces wth gam -aatcr 

The skins for drum hoac^ sieves, and battl^orea are prepared in the same wav 
For dmms, tbe skins of asses calvei or wolvis are emptoyed , the last being prc. 
feried Ass skins are used fbr hattledorts Fur sieves, the skins of calves, she goats, 
and best of alt, he goats, are employed Church books are covered with the dressed 
skins of pigs 

Parcbxnent la coloured onlr green The follnwmg is tbe procesv In AOO parts of 
rum water, boil 8 of cream of tartar and SO of crrstallised verdigns when this boIu 
tion IS cedd pour into it 4 parts of nitnc acid Moisten the pAichment with a brush, 
and then appl> the above liquid eseolv over its surface I isih, the niccasaiy lustu 
mas be giren « itb white rf or mucilage ot gum aiabic. 

PARCHMENT. VEGETABLE, or PARCHMI M P4PFR Vegetable 
parchment ib made fruni unsixed paper of which ordman blotting piper tb an 
example, and is well adtpied for the process Hus la rndniiiaitund Irom rags of 
lineu and cotton thoronghly tom to pieces in fbc pulp ug machine and it la found 
that long fibicd paper is nut so good fur the prodnciiou of vegetable parchnunt as 
that which la more tborunghly pnlped Ihe structure of the waterUaf iniy be 
regarded as ai lotirlseemcnt of vegetable fibna in every diiiiiin, sinipli hild 
together by eintact ard conseqnentlv offering avast cxttDbion of sui ace and minute 
cavitiei to favour cspillan acUon 

To make vegetable parch-ment the vratcrlcaf or blotting paper is dippcl in di uUd 
eulphonc acid when the change takes place and tbongb nothing a^piais to hi 
added or subtracted the watvilcof all its previous properties an I Ucoints 
vc,KtBl>U parchment 

Jhis very remaikaWe transformation la however a most delicate chenncil pro- 
cess The strength of the acid must be regulated to the greati st niceti , for if on the 
one hand it is too dilute the fibre of Che paper is conteibd into a soluble substanti, 
probably dextnne^ and its paper like propel ties aie destroyed If, however, the acid 
be too strong, it also dLStio>s the paper and renders it useless 

For the most perfect result, the sulphuric acid and water should be at oi dinarv 
temperatures in the proportion of about two volumes of oil of a ibiol and one -lolmiie 
of water, and if the paper be simplv damped before immersion the strength of the 
•Cid 19 altered at these spots, and tbe part so acted upon is destroyed* 

To make vegetable parchment, the waterleaf is dipped into tbe aulphunc arid 
exactly diluted to the desired strength, when in the course of a few seconds the paper 
win be obaened to have undergone a manifest change, by which tune the trans 
formation is effected in all its essential points Ihe acid has tb^i done its work, and 
IS to be thoroughly removed from the paper, firstly by repeated washings u wotei, 
and subsequenUy by the use of very dilute ammonia to neutraliBe any faint trace of 
acid which esca^ the washing in water All minute traces of sulphate of ammonia 
left by the former process are removed as far as possible bv further washings, and in 
certain cases the initnitesuiial trace of ammoma may be removed by lime or Wyta 

The action and iDtont of these seversl processes are to render tbe vegetable parch> 
ment perfectly free from any amd or salt, and the olgect is thorou^y obtained m tbe 
Uiwe way 

when the p^r has undergone its metamorphosis, it u siinply dried when it be. 
cimM vegetable parchment, differing from blotting paper, and poisessing pecoliantica 
which araorate it from eieiy other known matenaJ Ihe snrfaces of the paper ip 
pea r to have andergone a complete change of ttruoture and composition AH the 
waterltaf are closed, and the aorfeoe is aoltdificd to such an extent, 
toat If a portion of vegetable parchment he heated over a flame, blisters will occur 
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flrom pent-up steam, vbidi are evolTtd in the centre of the paper, and even in the 
aifial state the vapour cannot pass either surfkce The mateiw of the metamor- 
phosed surftices h certainly one of the mo<it analtershle and nnchangeidile of 
icoowo organio snbaiances^ and requires a distinctive name to indicate its indtnd 
uahty 

From Dr Hofmann’s report on this remarkable suhstanee tre extract the following 
remarks — 

“In accordance -with your request, I have carefhlly examined the new wmtP nai, 
called vegetable parchment, or parchment paper, trhich yon ha>e submitted to me 
ior experiment, and 1 now beg to communicate to you the results at which 1 hare 
arnreL 

“ I may here state that the article in question is by no means new to me , I became 
acquainted with this remarkable production very soon after W E Game ha 1 
made known his results, and 1 bare now specimens before me which came into my 
poBSesBion as eariy as 18S4 

“ 1 he substance submitted to me for examination exhibits in most of its properties 
so close au analogy with animal membiane, that the name adopted for the new 
iiiateiial seems fully justified In its appearance, vegetable parchment greatly re 
^LinblcB animal parchment , the tame peculiar tint, the same degree of translucency, 
the same traubUion firom the hbrons to the hornlike condition 'N egeiahle, like animal 
1 archment possesses a high degree of cohesion, bearing frequently repeated bending 
and rebending, without showing any tendenev to break in the Aids, like the lattei. 
It 18 bighlv hygroscopic, acquiring by th*' absorption of moisture increased flezihilpT 
ird toughness Immersed in water, vegetable parcbmert exhil its all the characters 
of animal membrane, becoming soft and sliTPtiT by the action of water, without, 
however, losing m any way its strength atcr does not percolate through vege- 
table parchment, although it slowly traverses this substance like animal membrane 
by endosmotic action 

“ In converting uuuaed paper into vegetable parchment or parchment paper bv 
the process recommended by Mr Game, vie immersion for a few seconds in oil of 
vitriol diluted with half its volume of water, I wav struck by the observation, bow 
narrow are the liiuita of dilution between which the experiment is attended with 
BuceesB By using an acid containing tnfle more of water than the proponiou in- 
dicated, the resulting parchment is exceedingly imperfect , whilst too concintrated n 
u id either dissolves or chvrs the paper lime also, aud timpeiaure »e veiy im 
poit int elements in the succcshful execution oI the process If the acid bath be onU 
slightly warniir than the common temperature, 60® F (lio® C >— such as m v 
happ n when the mixture of acid and water Ims not been allowed sufliciently to ctx I 
— the effect is very consider ihly modified Nor do the relations usually olsiervid 
between time, temperature and concentration, appear to obtiiu with lefeierce to th s 
process for an acid of inferior stienpth, when heated above the common temper i 
turc or allowed to act for i longer time entirelv 1 ills to pioduCe the desired nsnlt 
Altogether the tr'insfonnation of otdinarv paper into vegi able parehment is an 
operation of cousidei able delicacy, rcijutniig a gi eat deal of } ractin in fact, it w as 
not until re] eited failiues had pointed out to mi the several conditions involved iii 
this reaction that T suecee led in producing pvpera in any way similar to those wh ch 
you have submitted to me for eatpenment 

“ It IS obvious that the transfoimation nnder the influence of <alpharic acid of 
paper into vegetab e parchment, is altogether d f&reut from the changes which 
vegetable fibre suffers by the action of nitric acid, the cellulose receiving dunog its 
transition into pyrox^m and pun cotton the elements of hyponitno acid ra exchangi 
for h>drogc.n, whereby its wen,ht is laised in some casts by fbrtv in others bv as 
n uch as sixty per cent As the nitru compounds thus produced differ so es Dually 
in composition Irom the original cellulose, we are not surprised to had thtm also tn 
dowid with properties altogether difierent, such as, increased cmnbustibdity, ihange 
of electrical condition, altered deportment with solvents &c , wliilat vegetable parch- 
ment, being the nsult of a molecular tran^puaition only, in which the paper has lost 
nothing and gamed nothing, retains all the leading oharactera of vegetable fibre, 
exhibiting only certain znodi^fions which conftr additional value upon the original 
substance 

“ The nature of the reaction which gives rise to the formation of vegetable parch 
ment having been satisfactorily Lstablisbed, it became a matter of importance to 
ascertain whether the processes ustd for the mechanical removal of sulphuric acid 
fiom the paper had be^ snffiaent to produce the desired effect. It is ohnoua that 
the valuable propertua acquired by paper, by its convemoo into vegetable parch- 
ment, can be permanently secured (nly V entire absence or perfect neutralilttlton 
of the agent which produced them The presence even traoee of /hes sulphonc 
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l«li In the paper tronld rapidly loooea its texture, the paper irould gradually fiUl to 
ideoes, and one of the moat impcMlajit aj^icationa vhich auggest tbemBelrea, >ix the 
me of vegetable parchment in the place of animal paichment for legal doeumenta, 
vrodd thuB, St onoe. be lost The paper was found to be entirely free from this 
acid 

*• The absenoe of free aolphnnc awd m the parchment paper waa, moreOTer, es- 
tabbshed by direct experiment The most delicate test papers left for hours m 
contact with moutened vegetable parchment, did not exhibit the slightest change of 
colour For thia purpose, bands vegetable and of animd parchment both j ^ an 
inch in width, and as &r as possible of espial thickness, were slang round an hoiiiontal 
cylmder, and appropriately &xed by means of an iron screw-clamp pressing both ends 
upon tbe upper pait the cylinder The band assiuaed in this maxutcT the shape of 
a nng.into the bend of which a small i^hnder of wood was placed picuectmgon each 
side shout an inch over the bond, and carrying by means oX atnngs msten^ to each 
end a pan, which was loaded with weightC until the band gave way. A set ttf exi 
penments made m this manner led to the following result — 

Waterieaf paper htoke, when loaded witli 


171b 

H 

lAllk 

fIT 

i:lbl 

Wew, 

15 Gib 

Vegetable parchment broke, when loaded with 


T 

II 

III 


781b 

791b. 

701b. 

741b. 

Animal parchment hrok<', 

when loaded with 



1 

II 

Ill 

Mttn 

921b 

78lb 

561b 

751b 


The strips of tcgetable and onimdl parchment were selected as neorh as pos&ible 
of equal thickcis*. but the strips of the arlificul produit were somewhat hedv ur than 
those of real parchmiiit On an average the former wt ighed 18 grains, at.d the latter 
only 12 7t grmns Calculated for equal weights, the stiength of animal paicbnicnt, 

18 

as compared with that of art ficial parchment, is obviously YJTs I'll ^ 109 In round 

numuers, it mny be said that vegetable parchment has three-fourths the strength of 
animsl parcliini nt ’’ 

PMUVJf SeePoiTEUT 

PA BIS BLUE. A br glit blue obtained by heatiog anihne with chlonde of tin 
See Amliue 

PARIS RED A fine iron rouge employed for polishing 

PAKKSINE A preparation, so calli d fnim the inventor, Mr Parks of Btrming- 
naoi, was exhibited at tlie InUmationa] ExhibitHMi of i8Ca It is made by io<k>i> 
porating castor oil, collodion (gun cotton dissjlitd in ether and wood ^puit The 
mixture gradually solidifies and mentually becomes a hard mass While in tbe 
pasty condition it is moulded into a great variety of such as buttons, eombK, 

knife-handte», tazza, and many ornamental articles It has been proposed as a 
substitute for tbonite, and tiic other forms which india rubber and giitta jercha 
have assumed It has not, howeier, as yet taken its place as a manataeture bie 
OxiDisi D Oils. 

PAKQUE IRY, Tarquetaqe Inlaid flooring In most cases thiu veneers are cut 
into geometiio forms and cemented to the planks which are to form the floors 
f*ately the Messrs Arrow smith haie introduced thur“’ solid parquetry,” in which 
the wood is cut of the required tbidkucss, and ingeniously joined together in geometiio 
patterns See Ulhl, MARQOt.rnT, RBisNtn 

PABTUKIt See Assat and Bs-finzhg of Gold and Silveb. 

PARTRIDGE-WOOD The wood several trees appear» to be imported under 
this name. It is pnnmpally used for walking-canes, and fiir umbrella and paiasol 
stiiks. 

PARVOLINE, A volatile nitiyle base found in the naphtha from the 

Dorset Shide It is isomenc with oamidme. It is the highest known member of the 
pyndine series.— (C GW) 

PASTEL IB the French name of colonred crayons 

PASTEL is a dye stuff, allied to Ikdioo, which see 

PASTES, or FACTITIOUS OEMS (Pum« nreeteuss artf^ieffas, Fr , Glatpeu- 
ten, Germ ) This may be regarded as a purely French mann&^re, confined, lu^ed, 
almost entirely to Pans. TIu general vitreous body called Strass (from the name 
of ^ German inventor), prefei^ by Footonier in his treatise on Ais subject, and 
which he styles the JUayence base, is prepared m the fbllowing manner .—8 ounces 
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of pare rock orjstal or flint in powder, mixed with 24 ounces of salt of tartar, are 
to be baked and left to cool The mixtore is to be afterwards poured Into a basin of 
hot water, and treated with dilute mtric acid till it ceaaes to efienresee | and then the 
ftit IS to be washed ttU the water comes off tasteless. This is to be dried, aadnuxed 
with 12 ounces of flue white-lead, and the mixture » to he levigated and elutriated 
with a little distilled water Aa ounce of calcined borax being added Co about 12 
ounces of the preceding mixture m a dry state, tlie whole is to be rubbed together m 
a praeelain mortar, melted in a clean crucible, and poured oat into cold water 
This vitreous matter must be dried, and melted a second and third time, alwai s in a 
new crncible, and after each meiting ponred into cold water, as at first, taking caro 
to separate the lead that mav be levived* To the third firit, groand to powder, 
9 drachms of nitre are to be added, and the mixture being melted for the last time, a 
mass of crystal will be fonnd m the crucible, of a beautiful lustre The diamond 
may be veil imitated by this Mayeuce base Anothir very fine white ervstal may 
be obtained, according to M Fontanier, from 8 ounces ^ white-lead, S onnees of 
powdered borax, ^ pram manganese, and 1 ounces of rock crystal, treated as above 
'I he colonrs of artiflaal gems are obtained from metallic oxides The merta! ieptz 
is prepared b} adding oxide of antimoov to the base; the amethvst, by manganese 
with a little of the pnrple of Cassius, the ber^l, b> artimnny and aieiy little 
cobalt , yellow arufimal diamond and op 5 il,bj horn silver (.cbloride of silver), blue- 
stone or sapphire, by cobalt The following proportions have been given — 

For the yellov dmmoiid. To 1 ounce of strass add 24 grams of chloride of silver, 
or 10 grains of glass of antimony 

Fur the aapphirt lo 24 ounces of strass, add 2 drachms and 26 grams of the 
oxide of cobalt 

For the onenkiliuhy To 16 ounces of strass, add a mixtme of 2 drachms and 
48 grains of the precipitate of Cassius the same quantit} of pet oxide of iron pre 
paied bj mtiic acid, the same quantitj of golden sulphuret of antimonj and of 
inangantse calcmed n ith nitre, and 2 ounces of rock crystal Manganese alone 
combined u itb the base m proper quantity, is laid to giv e a ruby colour 

ForCheemenrU To 15 ounces of strass, add I diachm of mouatain blue (cBr* 
bonate of copper), and 6 gi ams of glass ot antimony , or, to I ounce of base, add 
20 grain* of glas« of antimony, and d grams of oxide of cobalt 
For the rommonqpol lo I ounce ot s ra«8, odd 10 grains of hom.siiT(r 2 gr ins 
of Lskined magoetio ore, and 26 grains of an absorbent > urth tprobabh chalk- n i > 
AT Fbelmen has succtedcd in rrysta'bsiMy several artificial minerals by emplovirts 
the solvent power of borvcic acid at a high temperature, fur the metallic oxide> 
of which thej are composed These cxperiiaents of Elelmcn’s aie well woi by 
the attcDtioo of such glass manufacturers as make the glaw from which artific it 1 
gems are cut 'Jhe process pursued is— to weigh separau'v the subsunces w bicli 
enter into the corapoaition of the piste, and the fused bo’-ocic acid 1 he'x uie 
alliiduccd topowiW and mixed with gtcat care. This ponder i<» p’aied upon a 
leaf of platinum in a sli illow cup of biscuit porcelain with a fiat hottooi 'I his cup 
being pi iced m a sagger of T'Tj relrietnrj cli^.one side of nhich is cut slanting so 
as to e6tabh->h an e ii»} communication be tween the atmosph re of the furnace end the 
inUiior of the case, and thus facilititc the volatilisation ot th» hoiauc acid, the 
mixture ts cxjwsed to the mtensi heat ul a jiomlain tuTnaceduiing the entire period 
of firing 

M. Donaalt*Wi61aiid, in an experimental memoir on the preparation of artificial 
coloured stones, has offered the followmg instructions, os being inoro exact than wh it 
Were publibhed before 

The base ot all nroficial stones is a colourless glass, which he calls /tmt/anf or 
flux , and he uniteb it to metallic oxides, m order to produce the imitations if it be 
wenked alone on the lapidarj 's wheel, it counterfeits biiUiauts aud robC diamonds 
Umarkably welL 

This baw or strass » composed of silex, potash, borax oxide of lead and some- 
times arsenic Tbs siliceous matter should be perfectly pure ; and if obuincd from 
sand. It ought to be calcined, and washed, fiist with dilute muriatic acid, and then 
with water The crystal or fiint should be mode red hot, quenched lu water, and 
ground, aa in the potteriea The potash sbonld be purified from the beot peailash, 
and the borax ihonld be refined by one or two crystallisations. The oxiae of lead 
should be absdutely free from tin, for the least portion of the latter metal causes 
milkmess. Good red-lcsd vs preferable to litharge The arsenic should also be pure 
K f i piuMi crucibles sk prefisralde to those of porodaiu, for they are notbo apt to crack 
and run out. t ither a pottery or porcelain kiln will answer, and the fusion should 
be o o nti uu ftd 24 hours ; for the more tranquil and continuous it is, the denser is the 
paste, and the greater its beauty The foUowiog four recipes have afforded good 
fCrassi — 
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No. Ill 



Orafni 





Orsini 

Rock mystal - - - - 

4056 

RoiA erystal 


- 


- 3456 

Minium ----- 

6800 

Hintuia - 


• 


- 5328 

Puie potash - - - - 

2164 

Potash 


- 


> 1944 

Borax 

276 

Borax 




- 216 

Anenie ----- 

12 

Arsenic 




- 6 

Ifix II 







Sand - . . - - 

Ceruse of CUchy (pure carbonate 

3600 


No 

IV 



of lead) 

8S0B 

Rock crystal 

- 

- 

- 

• 3600 

Potash - . - - - 

1260 

Ceruse of Clichy 

- 

- 

- 850B 

Borax - . - - . 

360 

Potash 

- 

. 

- 

■ 1S6U 

Arsenic - - - - - 

12 

Borax 

- 

* 

- 

. 360 


Topaz 


r. 

r iin« 


Very white paste - 


- 

- 

- 

1003 


OlaM of antimony • 
CaMios pniple - 

. 

. 

• 

. 

43 

1 



Buby 

M Wi£land succeeded in obtainiD|^ excellent imitations of rabies, by making dnc 
of the topaz matcnals. It often happened that the mixture for topazes gave onl> an 
opaque mass, trauslucent at the edges, and m thin plates of a red colour 1 part of 
this Bttbe.anee being mixed with 6 parts of atrass, and fused for 30 hoara, gate a fine 
yeliowish crystai'like paste, and firagmcnts of thii> fused before the blowpipe afforded 
the finest mutation of rubies The result was always the same 


The Ibllowing arc other proportions — 

Ghhm 

Paste 2SbO 

Oxide of manganese « - . - _ 7 i 

Emtruli} 

Paste - - -tCOg 

Orcen oxide of pure copper ----- 42 

Oxide ot chrome - -- -- -- a 

S<q>}>hit 

Paste 4G(iS 

Oxide of cobalt ....... cy 

These mixtures should be carefully fused m a luted Ilessian crucible, and be left 80 
hours in the fire 

Amtihyit Synan Ganut, a Aacunt CarbuHcle 

f»rin« f.riiiu 

Paste 4b08 Paste 514 

Oxide of manganese - - 36 Glass of antimony - - - 256 

Oxide of cobalt - - - - 24 Cassius purple - - - - 2 

Purple of Cassius - - - i Oxide of manganese . - . 2 

Berylf or Aqua Marina. Grains 

Paste 3456 

Glass of antimony -------24 

Oxide of cobalt - - 


In all these mixtures, the substances sliouU be mixed by sifting, fused very caie- 
fully, and iwoled very (dowly, after haring been left in the fire from 24 to 80 hours. 

H Lancon has also made many expenmentt on the same sutgect The following 
are a few of his pvoportions > 

Paste Grauii AmtkyA Gnini 

Litharge . - . • 100 Paste ..... 2216 

White sand- - • • > 75 Oxide of manganese - from 15 to 84 

White tartar, or potash - - 10 Oxide of eobeJit . . - - 1 
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Oraiw 

Paste ... . . 9216 

Acetate of copper • - - 73 

Peroxide of iroii) or saffbon of Mars .... 15 

PASTILLE la the English name small cones made of gum benzoin, with 
powder of cinnamon and other aKnnatios, which are bamed as incense, to diSoee a 
gratetnl odour, and conceal unpleasant smells m apartments Pastille is the French 
name of certain aromatic sagared confections , called also tabhtla bee Pbbflxlht 
PATCHOULY Paehxpat or Pataeha pat The herb Pogoitmm Patehouit, which 
IS, on eoconnt of its pongent odonr, need in perfhnieiy It is a herb-hfce plant growmg 
very much like sage mdigenona to Northern India it is also found m China 
I he plant grows readily in the hothouses in England specimens are to be found 
at Kew and other gardens The leaves have long been m nae aa a perfome and 
preventiie of moth India shawls used to be packed with patchouly on account o' 
Its being inimical to vermin, and so efficacious in preserving then during a long 
%oyage , it was thus patchouly was drst introduced uito Europe. 

yi hen the patchouli plant is distilUd it yields a dense essential oil, to which it owes 
its odour, tins dissolv^ in alcohol in the proportion of two ounces to one gallon 
of spirit forms the ** essence of patcho iW *' of theibops The essential oil of patchouly 
18 one of the least volatile of any known hence it is one of the most persistent of 
perfumes from plants Under the ordinary conditions the essential oil ^ patchouly 
IS a fluid and will not congt.^ except by an excessively low temperature , but if the 
plant be distilled after it has b^n gatboed sc eral Tears, more than half the product 
will assume a crystallisable form tar less fragrant than the newer fluid tssential oil, 
and would probably be quite odonrless if repeatedly crystallised flxxm alcohol 
The cry sials of patchouly are rhombic formed, with pyramidal sammits chea icallj 
they resemble camphor m composition When the fluid essential oil of patchouly is 
submitted to iVactioDal distillation, there comes at the highest temperature a peculnr 
blue body termed by Piesse azulene restmbbng the blue in the essential oil of wild 
camomile , it requires however, funher examination 

PATENT lELLOTV An oxychlondc of lead See Cassixl Irxuow 
PATINA The green coating— cirlmnate of oxide of copper nhioh covers 
incient brenzes and copper medals True Patina is an aruffo or verd gr» pro* 
duced by the long continued action of carbonic acid on the mental bui ed in the soil 
It 18 very commonly imitated by fraudulent dealers Patina 01 Patella, was alsj the 
name of a bowl made of cither metal or earthenware —Fauho t 
PEACH A Cornish miners term given to chlorite and chliriUc rocks A 
peaehp lode v a. mineral vein composed of tins substance, generally of a bluish gieen 
colour, and rather soft 

PEACH Vt OOD or Nicaragua, and sometimes teimed Sinla Martha itood is 
mfenor to the other two named but is much used in the Jy chouse and for many 
shades of red is preferred although the coloming mvtter is not so pte'it It gives n 
bright dye The means of testing the qu ilite of these woods by the d} er is similar 
t> that described fl>r logwood with the ScJnc recommendations and precautions — 
Wapier on J) etntf 

PF ACOCK COPPER ORE An inde«cent snlphide of copper produced hv a 
partial decorapoation of the yellow ore 1 he boys and girls emploved in the mme^ 
produce tins cot diuon artifi lally by puttinir the ordmarj copper pjntes into warm 
water holding sulphate of copper in eolation, and sell the beaotitally coloured epeci 
mens to stiangeis A more effect! ve way of producing tins Peacock copper is tc 
take a lamp of the yellow copper ore (copper pyrifea), and, having bound a puce of 
copper wire around it to connect the other end of the wire with a plate of copper 
If this arrangement be placed m a vessel divided by a porons partition having a 
solution of stuphate ot copper on the side in which the copper ore is placed, and salt 
and water on the other side, the change goes on rapidly, and the result u exceedingly 
permanent 

PEARL ASH Commercial carbonate of potash See Potash 
PEARL BARLEY feee Baullt 

PEARLS iPerleg, Ft , Perlen, Germ ) are the productions of certain shell fish 
the pearl oyster These raolluscss are subject to a kind of duease caused by the in* 
troduction of foreign bodies within their shells In thu ease their pearly secretion 
instead of being spread in layers upon the inside of their habitation, is aconmalated 
round these particles in ooocenmc layers. Pearl consists of carbonate of lime, 
lutentratifled with animal membrane 

The oysters whose dieUs an richest in motiier of peari, ate most prodnotive of 
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then highly pnxed ephencal ooncretioos The moat valuable jmetI flahenes arc on 
the eosat of aM at Olmota m the Pcrstao Gulf, and tbeir finest specimens art. 

more hi^ly prised m the East than diamonds, but in Europe they are liable to be 
rated very dmerenfly, aeoording to the caprice of fashion. ^Yhen the pearls arc 
lar^, truly spherical, reflecting and decomposing the light with vivacity, the> 
u« much admired. Bat one of the canses -which renders their value fluctuating is 
the occasional Joss of their peculiar lustre, without our being able to assign a satis 
factory reastm for it. 

PEABL8, ABTIFZCIAL Tliese are small globules or pear shaped spheroids of 
thm ghuM. perforated uith two opposite boles through which they are strung, and 
mounted into necklaces, &c , like real pearl ornaments They nmat not onlybe 
white and bnUiant, but exhibit the indesceut reflections of mother of pearl The 
liquor emph^ed to imitate the pearly lustre, is called tbe Usenet of At east (tessencf 
<fari8a0i, which is prqiuvd by throwing into wata- of ammoaia die brilliant scales, 
or rather the lataeiue, separated by waahmg and flriction, of the scales of a small nvei 
flsb, the bleak, called lu French ahleite These scales digested in ammonia, havmg 
acquired a degree of softness and flexibility which allow of their npplicauon to tbt 
inner surfaccb of the glass globule*, tbe> are introduced b\ suction ot tht liquor cor 
taming them in anspensioa Tbo ammonia u volatilised m the act of drying tin. 
giobnles See BecimanM Hutorg of Inientums for an interesting account ot thii 
manufiictare 

It 18 said that some manutheturers employ ammonia merely to prevent the alteratton 
of the scales, that when thev wish to make use of them, thiy suspend them m a wlU 
clarified solution of isinglass, then pour a drop of the mixture into eitcb bead, and 
spread It round the inner surface It is doubtful whether by this method the same 
lustre and play of eoloars can be obtained as by the former Jt aeems moreover to 
be of importance for the succeis of the imitation that the globules be formed of a 
bluish opalescent, very thin glass, eon*a nmg but little potash and oxide of lead In 
every manufactory of artificial pearls, there must be wme workmen possessed of 
great experience and dexterity Ihe French grcatlv excel m this ingenious branch 
of industry 

These false pearls were invented in the time of Catherine de Mcdicis, by a perso i 
of the name of Jaquin 'I he manufacture of pearls is principally carriid on m tht. di 
partment of the beme in lianee. There are al«o manufactory s in Geimany and 
Italy , but to a wnall extent In Otimanv or i ather baxony a cheap but mierior qualitv 
iB manufactared Ihe globe of glaas forming the ptail in inieiior oois being very 
thm, aud coated with wax thev bn. ik on the al ghtest pressure Thet an. known 
by tbe name ot German Osh i carls Ito'v also inannfkitures pearls, bt a method 
borrowed ft om the Chintse , they aic known under tht name of Romau peurls and 
are a very good imitation of natur^ onis, they have on their outside a costing ot the 
nacreous liquid. The Chinese pearls aie made of a kind of gum and are covered 
likewise with the same liquid In the tear lbd4 a I ranch artisan discovered an 
opaline glass of a nacreousor pearly colour very heaty and fusible which guve to 
the heads the diflerent weights and varied forms found amongst leal i carls gum 
instead of wax is now used to fill them by which they atlaip a high degite rf tians 
parency, and tlie glassy appearance has bitn Utely obviated by tbt use of tbe vapour 
of hydro fluoric acid Ibis acts in such a manner as to diaden the surface and 
remove its otherwise glaring look 

rhe material out ot which these beads are formed is small glam tubmg like that 
with which thermometers are made I lie tubes for tbo bright nd pearls consist of two 
layen of glass, a white opaque one internally, and a rod one externally drawn from 
a tell of white enamel, coated in the Bohenuan method with ruby coloured glass, either 
by dipping the white ball into a pot of red glass, and thus coating it or by lutru- 
dueing the tell of the former mto a ovlmder (d the latter glass, and then cementing 
them so soundly together as to prerent foecr separation in the subsequent peaid pro 
cesses These tubes are drawn in a gallery of the glasshouse to 100 paces in 
length, and cut into pieces about a foot long These are a terwards subdivided into 
cvlindric portions of equal length and diameter, preparatory to giving them the 
sphenndal form From (K> to 60 together are laid boriaontally m a row npon a sharp 
edge, and then cot quickly and dexterously at o&oe by drawing a knife over them 
Ihe broken fragments ore separated ftrora the regular pieces by a sieve These 
eyhndef portions are rounded mto tbe pearl shape bv softening them by a suitable heit, 
ud stimog them all tiie time To prevent tl^ mm stickiog together, a mixture 

Kvpnun and plumbago, or of ground clay and charcoal, is thrown in among them 

fV* and lif9 r^teent a new apparatus for ronn^ng the beads , fg 1451 is 
a frout view of the whole , Jig 1453 » a section through the middle of the former 
sgare, in the oourie of its operation The brick fhrnace, strengthened with iron bands, 
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f f 8i 5, 7» 8, hss m its lotenor (teej!g 1458) s nearly egg shaped space, b, promded 
vitli the fblloviDg openings beneath is the ftre hearth, c, irith a round nM w n h , and 



opposite an the «Tnoke flue and chiinntt n , in the sUntiug fiont of the fumiee is a 
large opining Jiff 1^31 Beneath are two smaller oblong rectangular oriflcts 
r a 'shich extend somewhat obliqueh into the lahoiatorv b h serres for intro- 
dm II g the wood into the fire place All thise four openings are as shown in fiff 
1451, secured fironi injurv by iron mouth pieces Ihe wood is burned npon au 
mti or clay bottom piece, r A semi circul ir wir n closes duimg the operation 
the large opening L Bbicb at other t mes reirains o] eu By means ot a hook, m, 
and a cl am which nsts upon a 
hollow arch, A the cover > is con 
nected with the front end of ihc 
long iron lever b & A pKp 
supports at once the taming at s 
of this lever and the catch & t 
the weight Q draws the arm i 
down, and thirthy bolds up N, i 
thcrefoie remuns open Bv roJs 
on the back wall, t r, the hook 
lu which B rests, proceeds from f 
When B IS raised B smks The 
catch c b enters with its front tooth 
into a slanting notch upon the 
upper edge of b spontaneously bi 
the action of the spring e, 
whereby the opening iv u shut 
Ihc small door w rises again 
with the front arm of the levtr 
bv the operation of the weight a of 
Itself, as soon ns the catch is reUastd 
by pressure upon e 

Ibe most important part of the 
whole apparatus is the drum, k few 
the reception and rounding of the 
bats of glass It may be made of 
strong copper, ae of hammered or 
Bast iron, quite open above, and 
pierced atthe bottmn with a square hole, into which the lower end of the long rod f 
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M exactly fitted, aad aeciwed id its place 1)7 a screwed coUeotor not. The blimt 
poiot r 1451) rests dana^ tbs working is a eosica] iron step of the labOTator^, 
/iq 1452 On the month of the dmm k a strong iron nng is fixed, havuig a bar 
across its diameter, with a square bote lo its middle point, fitted and secnrLd by a 
pis to the rod 4 aod torsed by its rotation. The veasel x and its axle t are iaid 
in a slanting directioDt tbe axle rests in the upper nng x, at the lower end of the 
rod f, of which tbe other end is hnng to the book tt, upon tbe mantel beam H 
On the upper end cf t tbe bandJe b is fixed for turning ronnd continuously tbe 
lessel K while the fire is buruing m the furnare, the fiicl bemg put not only in its 
bottom chamber, but also into the holes v, o ( 14M) The fire-wood u made very 
drj before beuig ased, bvpiiltog it in 1<^ npoa the iron bars 9, 10, 11, under tbe 
mantelpiece, as shown 1451, 1452 

After tbe operat on u Wished, and tbe cofrer n is remoxed, the dram is emptied 

its contents as fidlows ->Upoa the axle / there is^ towards x, a projiction at tc. 
Alongside the fomace Cfy 1451) there is a crane, m, that turns upon 'he step, *, 
tm the groaad. The upper pixot turns lu a hide of the mautchbcauit m Upon tbe 
borjxoDtal arm w of the crane there is a book, y, and a nng, p, id which the iron 
lod p IB movable in all directions 'When the dium is to be removed from the 
furnwe, the crane with its arm w must be turned inwards the undii hook of the 
rod /> IS to be bu ig m tbe prcgectiog piece tt, and ifae rod / is liftLd (.niirtly out 
After tins, bv means of the crane, the drum can be diawn with its rod t out of the 
fumoee , and, through the mobility of the crane and its parts p, g, any dibiicd positio i 
can be given to tbe drum fit; 14)1 shovs how thi, woiLmaa can with hic hand 
applied to s' depress the axle t, aid thereby laise the drum K so li gh that ic will 
impty Itself into the pot I 0 placed beneath lilben KA to itstlf, the drum on tl e 
contrary hangs nearly upright upon the mine bv means of the rod p and may 
tbertfore be easily filled again in this position Tbe lu'ioncr of bringing it into 
the proptr pouuon m the fumacv, by means of the crane and the rod /, is obvious 
fiom^ 1452 

The now well rounded beads are separated from the pulverulent suhvtance with 
which thcT were mixed by coreftU agitation m sieves, and they are poluJied and 
fir ally cleaned bv asitation in canvas hacs See Auli ttb 

PL 4.RL BIT 1 IONS P«. irl-button making i« thus piactiSLd , the blanks are cut 
out of the hheil by mtans of a miall levolv lug steel tube, the edge of whith is toothed 
as a baw, aftei which thei art fiat^ened or reduced in thickness by splitt ng, which 
IS aided bv the laminar structure ot the shell At this stage bemg held in a spring 
chuck, thev are finished ou both sides bv means of a small tool the drilling is 
effect^ by the revolution of a sharp steel instrument, wnieh d<ts with great raiidity 
Ornament cuttiogs are produced b> meaus of smal] revolving cutters, aud the final 
bnlluct polish is given by the fhction of rotten-stone and soft soap upon a > evolving 
bench 

PLARLWHITH (Fcabx. Powcfu) is a sub-mtrate of hi«math See Bjsmoth 

W tr A Ail rtjKF Accumutations of vegetable matter mav he chiefly eom- 
posed either of succulent vegti'ition, grasses, or marsh plants 01 of treis, and the 
structure and condition of woooy fibre is well known to be very difieient from that of 
grnsbes and soccnleut plants Tliere arc thus two very distinct kinds of material 
preserved, the one undergoing eb*ingc much less rapidly thvn the otliei, and perhaps 
much less completely It is easily proved that from the accumulation of foiest trees 
has been obtamed the imperfect coal called Agnrte, while from maish plants and 
grasses mixed oocdstonally w th wood we obtain p^at, turf, and bog All these sub 
stances consist to a great extent of carbon, the pioportions amounting to from 50 to 
60 per cent , and being generally greater in hgnite than m torf On the other hand, 
the proportion of oxygen gas is generally very much greater in tnrf than in lignitp 
The proportion of ash is too vanaUe to he worth recording, but is generally sufficienUy 
luge to iqjure the qn^ty of the fuel 

As a very large quantity of turf exists in Ireland, covering, indeed as much as one 
seventh part of the island, the usual and important practical condition ol this suhstanee 
can be bwc illustrated by a reforence to that country Thu will be understood 1^ 
the following account of its origin, abstracted firom the ** Bog Report " of Mr b immo 
He says, referring to cases where clpy spread over gravel has produced a kind of 
puddle preventing the escape of waters or floods or springs, and when moddy pools 
have thus been formed, that aquatic plants have gradually crept in from the borders 
of the pool towards their deep centre. Mud accnmulated round their roots and stalks, 
and a spongy snui-fiuid was thua fbrmed, well fitted for the growth of moss, which 
now especul^ appears , began to luxuriate, Ais ahsorlnag a large qoaotity 

of water, ud contmaing to shoot out new plants above, while the oud were drying, 
rotting and oompressing into a solid sabstanee below, ^idnally replaced Che water ^ 
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% mass of vegetable matter In this manner tbe marsh might he 611ed up irhile the 
CL*ntral or moistei portion, continning to exeitc a more rapid growth of die mo^v, it 
vould be gradually raised above the edges, until the whole sur&cc bad attained an 
elevation sufficient to diseharge the surface water by existing channels of drainage, 
and calculated by its dope to iacihtate their passage, when a limit would he, u some 
degree, set to its further increase Springs existing nnder the bog, or m its immediate 
^ leiiiitv, might indeed still fhvonr its growth, though m a decreasing ratio , and here 
if the water proceeding horn them were so obstructed as to accnmulate at its base, and 
to keep It in a rotten fluid state, the aaifdCe of the might be nltimately so raised, 
and Its continuity below so totally destroyed, as to eauae it to flow over tbe retaining 
obstacle and flood the adjacent country In monntam districts the progress of the 
phenomenon is similar Pools indeed cannot in so manj instances he formed, the 
steep slopes facilitating drainage, but thedooda and mists resting on tbe summits and 
sides of mouDtains, amply supply tbeir surface with moisture, which comes, too, in 
the most fasonrable form fur vegetation, not m a sudden torrent, but nnceasingly and 
gentls, drop by drop The extent of such bogs is also affected by the nature ct the 
lotks* below them On qoartz they are shallow and small , on any rock jieldir g by 
Its decomposition a clayey coating they are considerable , the thickness of the bog, 
lor example, in Xnocklaid in the county of \ntrim (whiicih w 168 ftetlugh), bting 
ncailj 12 feet. The summit bogs of high mountains are dutingnishable from thost 
ot lower levels by the total absence of laige trees. 

As I url includes a mass of plants m diflcrent stages of decomposition, its aspect and 
constitution varj vei^ much Near the surface it \» light coloured spongy, and 
contains tht vcgLtable matter but little alterid deeper it is brown, denser, and more 
dicompobcd aud tinallj at the base of (be greater hogs, some of which present a 
depth of 40 lett the mass of turf asbumea the black colour and nearlj the dcnsitj of 
coal to which also it approximates Ter> much m chemical composition The amount 
of ash contained in turf is also vanallc, -md appears to increa'ie m proportion as wc 
desccud Ihns, m the section of a bog 40 Act deep at Tunahoc, tho«c portions near 
the surface cont lined 1^ per cent of ashes, the centre porhons 3^ per ctnL, whilst 
the lowest four ftet of turf contained 19 per cent of ashes In the superfia il lucis 
It ma> also he remarked, that the composition is nearl^r the same ax that of wood, the 
succulent mater ill being lo«t and lu tbe lower we find the change still more 
coirpUte Notwithstanding tbC" cvtiei le variations, we mst ict extablish the 
oidmary constitution ot turf, and with certn * 1 ^} enongh tor practical use and on the 
aveiage specimena of turf selected from saiious lo alites, the following results have 
been obla ned — 

Ihe ciloiifio power of dry turf is about half ihit of coal, it v elds, when igni'ed 
with lead about 14 times its weight of lead This power is howevet immenseJv 
diminished in ordmirj use by tbe water which is allowed lo lemain in its texture, 
and of which the sjiongy character of it« mass renders it seri. difficult to get nd of 
Ihere is nothing wh eh reqmres more attention tl an the collection and preparation 
of turf, indeed, fbt practical purposes, this saluablc fuel is absolutely sponed as it is 
now pie pared in Ireland It is cut in a wet season of the year, whilst dry mg it is 
exposed to the weather, it hence is in rtulity not dried at ilL It is veiy nsual to find 
the tuif of c unmerce containing one foutth of its weight of water, altbongh it then 
feels dry to the hand Hut let ns examine \ hat efiects the calonfic power One 
pound of pure dr\ tnrf, will evaporate Bibs of water , now, in 1 lb of tnrf as usually 
found, there are jib of dry tuif and jib of water The jib can only evaporate 
4^ Ibh of water, butont of this it must fiisc evaporate the j lb ooiicamed in its mass, and 
hence the water boiled away by such tnrf « reduced to dj lbs. The loss » here 30 per 
cent , a proportion which makes all the difference between a good fhtl an 1 one almost 
unfit fi r use When turf is dried m the air under cover it still retains one tenth of its 
weight of w^er, which reduces its calouhc power IS per cent, lib of such turr 
evaporating Si lbs of water '1 his effect ts sufficient, however, for the great migonty 
ot objects, the. further desiccation is too expensive, and too troublesome to be used, 
exce^ in special cases 

The cbaractenstic of tnrf as a fuel is its want of density, which renders it 
difficult to concentrate, within a limited space, the quantity of heat necessaiy for many 
opeiations The manner of beating turf is indeed just tbe opposite to anthracite 
The turf yields » vast body of volatile liflammable ingredients, which pass into the 
flnea and chimney, and thns distribute the heat of eombnstion over a great space, 
whilst in no one point is the heat intense Hence for all flammg fires turf is applicable , 
there is, however, as some experiments made tm Ihatmccir lAiow, some hjAnihly to \3CiaV 
burning away of the metal which may arise from the local intensity of coke If it 
bo required, it is quite possible to obtam a very intense heat with tur* 

The removal of the porosity and elasticity of turf, so that it may assume the solidity 



882 


PEAT AND TUBP. 


■r cod, has been tli« object of muiy who ha.v« propoied mechanical and other prooesiea 
for the pnrpoae. It hu been found that tho elasticity of the tarf dbre presents great 
ohwtaHfiT to eompreuion. and the bUoh tuti^ which is not fibrous, is of itself snfficiently 
danse 

Not merely may we ntilise toif m its nataral condition, or oompressed or impreg- 
nated nitehy matter, bat we may earhonisa it, as we do wood, and prepare turf char<- 
coal, foe properties of which it is impoitant to establish — 1 By heating taif in close 
Tessels , by this mode loss » aroided, but it » ezpensne, and there is no compensatinu 
lu the distuled liquors, which do not contau acetic acid in any quantity Ihe tar is 
often email ID proportioD, hence the diareoal la the only Talnabfe product. Its quantity 
varies firom 80 to 40 per cent of dry turf The products of the distillation of 1 1 ->7 lbs 
of tnrf were found hy Kavier to be charcoal, 474 lbs , or 41 per cent ( watery liquid 
226 lbs,, (V 19 3 per cent. , gaseous matter 450 lbs , or 39 per cent. , and tar 7 lbs , or 
6 per cent. ; but the proportion of tar is variable, sometimes reaching 24 S pel cent 
wh^D the turf is coked in close vessels 

The eoonumical carbonisatioin of turf is best earned on in he^pa, in the same manner 
aa that of wood The sods must be regularly arranged, and laid aa close as pos<ible, 
tbey are the better for befog large, 15 niches long, br b broad and S deep 7 be heaps 
burit hemispbenvally should be amaller in size than the heaps of nood usually aie 
In geueral 5,000 or 6,000 large sods may go to the heap, which will thus conuin 
1,*>00 cubic foet The ma-e most be allowed to heap moie than is necessary foi 
wood, and the process requires to be viry careflilly attended tn, from the extreme 
eoailHistibihty of the charctnl The quantity of < liarcoal obtained in tins mode of 
carbouisation is fioin 25 to SO per cint of the. neight of dry turf 

For many mdnstiul uses the charcoal so piepaud is too light, as, geneidlly 
speaking, it is only with fuel of considerable dcusi that the most intcnve heat can 
lie produced bnt by coking compressed tarf, it haa already been ahowp, that the 
resulting charcoal may alum a density of 1,040, which is far bupenor to wood 
charcoal, and even equal to that of the best coke made ftom coal As to calonfii 
cffi.cts, turf eborcoal is about the same as coal coke, and little inferior to wood 
cbaicoa! 

It s pecnbarly important, in the pieparation of the charcoil from the turf, that 
the material should selected as fiee as possible fiom earthy impurities, tor all such 
are concentrated lu the coke which mav be thereby nndeied ^ little comparative 
'lalne Tlenoe the coke from sniface tnrf contains less than 10 per cent of ash, 
whilst that of dense tnrf of lower strata contains from 20 to SO ptr cent Ihis latter 
qntutitv might altogether unfit it for practical purposLS — Aiuted 

Peat is cut and prepared in a lery simple manner Ihe surfoce matter being 
removed, a peonliar kind of spade calM a kade u employed Tins is a long spade 
with a portion of the blade turned up at right angles on one side ith this the tuif 
IS cut out in the shape of thick bricks ] these are piled loosely aeaiust each other 
to drv The longer peat is kept, and allowed to dry, the more impotiant it bi comes 
as a beating agent 

Oo Dartmoor the peat is cut by the convicts, working in gangs and being dried, 
>t IS carefully sfored in one of the old prisona From this peat, by a most simple 
process gas is made, with which the pnsons at Pnnee Town are iigbt^ The illumi* 
natiDg power of this g<ts is vciy high The ebaicool left after the separatioB of the 
gas 18 used in the same establishment for fuel, and for sanitary purposia, and the 
ashes eventually go to improve the cultivated lands of that bleuk region Attempts 
were made here many years since to distil the peat for naphtha paraffine, &c , hut foe 
expenments not provmg successfol the estahlistoent was abandoned 
EzpenmenU of a similar character have been made m Ireland, especially by a 
company working under foe patents of Mr Rees Reeee. A government commission 
made foeir Report on these expenmenta. The whole matter was » ably ezammed 
by Ar Robert Kane (Direotor of foe Moceum of Irish Indastry), and by hu assistant 
jir SnlUvan, that we quote somewhat largely from their Report 
The olject being to aaentsin the necessary frets regarding foe prodnets of eom« 
tnercial value, the following was foe eouise pnrsued — 

Specunens of turf representing foe several ordinary varieties were separately ez 
penmented on, and the results ezauuned. 

The products of the distillation were coUeeted a^ 

1 Charcoal 

2 lar 

S Watery Itqmds. 

4 Oases. 

The relative quantities prudiioed by 100 parte of peat were found to be— 
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Charcoal 
Tarty products 
"Watery products 
Gases - 


Awige Haximum iri>umini 

i9 222 89 189 18 978 

2 787 4 417 1469 

SI 378 38127 21619 

86 616 57 746 25016 


The peats yielding those proportions of prodaeti had been found to contain preTious 
to diBuIlatioD as dried in the air a quantity of hygrometno moisture, and to yield a 
proportion of ashes in 100 parts is foUotrs — 


Awrage Mix iDQfii ICinnniiiQ 
Moisture - - - 19 71 S9S6 16 89 

Ashes - - - - 3 43 7 90 1 99 


The sereTBl proAncts of the distillation thus carried on were next qiecally examined 
for the severdl materials of which, the quantities and commercial valne bad been the 
pimcipal sources of the public intenst of diib icquiiy 

The mquirj having rcfercnoci howcitr, to the technical objects of the process, mbs 
earned on by examining the produce of 

I Tar for— 1 "Volatile oils 

2 Fixed (less volatile") oils 
8 boiidtas or paraffine 
4 Kreosotc 

II "Water} liquids for— 1 Acetic amd 

2 Anuoouii 

3 I }roxy lie spirit 

in Gases for illuminating and heating power 
The follow ing numbers w ill indicate the i esults obumed in iverage All the details 
of the proccssis ot separation and the number# ot the individual expeiiments, wea 
l,ivcu m special uporr« 

In seveu senes of distilUtion in close lesscls, there was obtained fiom 100 parts of 
peat-— 


Ammonia 

A\mgp 
- 0268 

Mid n im 

0 I'Hl 

Uix m im 
0 404 

or as 

Sulphite of aminoi 1 1 

1037 

0 702 

1 567 

Acciic acid - 

0 191 

0 076 

0 286 

or av 

Acetate of 1 nne 

0 280 

0111 

0419 

Pyioxy lie spirit 

- 0146 

0 092 

0 197 

\ olatilc oils - 

0 790 

0i7l 

1262 

Fixed oil# 

- OSoO 

0 266 

0 760 

Pdidflme 

- 0 184 

0 024 

0196 


It IS thus seen that the propoit ons of tbo«e pioducts lart wichm wide htnits which 
arc detenu ned b} differences of quality of tEie turf or temperature in the distiliation 
beieral trials wcie made to determine the amount of kitobote present in the tai, 
but although its presence con'd be rLCo^nist.d its proport on was so minute as tn 
ri,nde/its quantitatiie estimation impossible ibia circumstance constitutes an es- 
gLUtial distinction of peat tar from wood tai and indicates for the former an mfetioi 
cunimeicial lalue as the prestnci. of kKosoU., now so (.xteusiiely employed, is an 
element in the estimate of the pnee of the tir obtained bv d stilling wood 
“ It will be understood, ’ writes Sir Robert Kane, * that the materials indicated m thu 
foregoing table by the names ‘ fivid and volatile oils’ are in nalit} mixtures of a va 
ru ty of chemical siibst uiccs of different volatilities and compositions — general] v Cat bo 
hvdrogens — of which the further separation would be a labonr of purely «cie&tific 
cunohitt, without hsvmgany bearing upon the objects of the present report Although, 
thcrifure tho«e liquids were caicfully eVBmin(.d, and observations made reguding their 
chemical histori I shall not embarrass the piesent report by lefereocc to them m any 
other point of >iew than as products of destructive distil atiou whose properties, analo- 
gous to tho highly voJaiiU and to the fixed oils respectively, maj give them a commer- 
cial value anch as has been represented 1 may remark also, that as a purely scientific 
qutstinn the true nature of the solid futv pioduct is of much interest The name 
pH affine has been given to this body but in some of its characters it appears to de 
via e trom those of the true paraffine, as described by Beichenbaoh to be opined from 
wood tir, those diffhieacea diould, however, not contravene its commercial nsea,' 
See PAnArtiNA 

Ihe inquiry so for carried cmsufficieufly established that the peat by destroetiTe 
distillation JR ctosc sessels yielded the seierol products that had haen desenhed, aod 
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'w«re or dosrly aoalogout, to tho$e aSbrded in the disiillation of aood or eonh 

The fffoeeas in close retorU^ however, being not at all that proposed or icononiieall> 
practicable fbr commercial purposes, it was necessary to proem to determine whether 
the same vaneues of peat, being dtstUIed in ■ blast ftamace, with a current of air, so 
that the heat neoeesan for the disuUatton was produced by ^e combastion of the peat 
Itself, would fbniish tte same produetfS and whether m greater or m lees quanUties 
than in the process in eloae resttls. 

“For this porpoeev tbe cylmdei whiidi m the fosmer senes of ezpmmeotsludbeen 
set honzoutally in ibnuee, was placed sniroiinded by brickwork vertically, its 
xDoatb projecting a httle at top, to that the tube &r oonveying away the producis oi 
the distiUatioo passed horiaont^y fhnn the top of the bn^work oasuig to the eon* 
deosing apparatus If ear the bottom of the cylinder the brickwork left a space where 
cylinder was perforated by an aperture inch diameter, to which the tube of a 
lar^ foige bellows was adapt^ Tbe amngnnent thus rtpresented nearly the con* 
atrnction of an iron cupola. The ejlinder being charged with peat, of which some 
fragments were first iDtrodnced lighted, and the Uast Uuig put on, the eombostion 
apivad, and the co^er of the cylinder being screwed down, the distillation proceeded, 
tbe piquets pauing with tbe current of air into the senes of oondensing vtAsels, and 
the gases and air finally being conducted by a waste pipe to the ashpit of a ftirnace 
whore they were allowra to escape 

‘ By this means there was obtained, on a moderate scale asatisfoetoxy representation 
of the condition of air blast distillation of peat which has been propo^ as the coin<- 
mercial process In so cartying it on several interesting obwrvationa were made 
which will require to be noticed nere in a general point oi view 

First, as to the nature and quantities of tbe products The specimenB of peat 
operated on were sdected as similar to those employed in the former senes ctf which 
the rt ults have been quoted, and die products similarly treated were found to be, 
from 100 paits — 


Wateri products 


Average 
- 30 714 

H IMUIUID 
31678 

Mwimum 

29 818 

larrj products 


- 2102 

2 510 

2 270 

Oases 

> 

> 62 3<)2 

65 041 

59 716 

Ashes 

- 

- 4 197 

7 226 

2 49J 

e several products having been further examined us m the former 

jaru of peat— 

Ammonia - 


Average 

- 0 287 

Makh&iixxi 

0 344 

Ulnimum 

0194 

or as 

Sulphate of ammonia 

- 

■ 1 110 

1330 

0 745 

Acetic acid 

- 

• 0 207 

0 268 

0174 

or as 

Acetate of lime > 

. 

- 0 305 

0 303 

0 256 

Pyrnzylie spirit - 

- 

0 140 

01j6 

0106 

A olatile oils 

- 

- 1 0j9 

1220 

0 946 

Paraffine - 

- 

- 0125 

0 169 

0 086 


** It u now important to compare these average results u ith those of the former series 
obtamed by distillation m close vessels, we obtam— 


ATerise pradnee ftrou Average produce by 
dote duUllauoQ air blast w*t Uati ii 

> 0268 0287 


Ammonia 
or as 

Sulphate of ammonia 
Aeetic acid 
or as 

Acetate of hme 
PyroxyliC spirit 
Oils - - - . 

Paraffine • 


1 037 

1 110 

0 191 

0207 

0280 

0305 

0 146 

0140 

1840 

1059 

0134 

0125 


Experiments were made at tbe request of Sir Robert Kane, by Dr Hodges, Pro- 
of Agriculture, to determine the commercial value of the peat prodnets 
The qnanhtiee and nature of the products, as certified by Dr Stodges, in the one 
which he superintended, compared with tbe Hoseum avenge results reduced to 
the same staodara (Dr Hodges’ acetic acid having been 85% of real) ate^ 
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Frofewar Iladm HuMum 

Iron too tfOK lOO 

From a ton p^rti Front a ton. parta 

SnljAateof ammoDia - 1 OOO 1110 

Acetic acid real hydrated 7^ Iba. S28 d| Ibfc *S07 

Wood naphtha - - 8SJ oz -232 dol oa. 'UO 

Tap . - - . 99ilb8. 4 440 6i\ lbs. 2390 

It hence is evident that the quantity of aumonia ohtamed at Newtown Crontmelin 
18 rather under that obtained at the MuseuTn, but the produce of acetic acid, tar, and 
naphtha, baa been found in average decidedly inferior to that stated, althounh the 
m iTimum results found in particular trials have approximated closely to Dr Hodges' 
numerical results There having been, however, apparently but a single trial so 
accurately followed up at Newton n Crommelin, it is necessary to contrast the results 
of the Muveum experiments more specicdly with the quantitative pr^uce expected 
by Mr Reece 

Mr Reece’s statement of the produce from 100 tons of pMt disblled is compared 
With the average rebultsof the Museum trials in the fbUowing table — 


Fnm 

St-Uement in 
Mr BLeiL’i 

Averige results of 
M tscum in ils tty 

100 ports of peat 

prospectus 

bl i«t ] Toress 

Sulphate of ammonia - 

■ 1000 

1 110 

Acetate of lima - 

700 

305 

Wood naphtha - 

185 

140 

Paraffine . . - 

104 

12j 

hixedoils > 

- 714 1 

1059 

Volatile oils 

- 357 J 


From this compaiison it is evident that the quanUty of ammonia obtained is rather 
greaU.? than that expected by Mr Kccct, <wcondly that the quantity of paraffine and 
of oils may be considered the xame, thndly, that the quantity of wood naphtha ex- 
pecUd by Mr Reece is more than was obtained m average, but not more than was 
obtain! d in some Museum tri ils That the qa intity of acetate of lime expected by 
Ml Uccee IS more than double that winch, was m avciagc obtained in the Mu^um, 
unliss the commercial acetate of lime calciilitid for hy Mr Reece shall contain «nch 
excess of lime, Ac, as shall tender its weight double that which the pure aiticle, 
calculated in the result (d the Mu%cum trials, should have This latter circumstance 
may possibly explain the differcrcc 

After a minute detail of the numcionb cxpeiimenti made hy Dr W Sullivan, in the 
Laboi dory of the Museum of lush Industry, Sir Robeit Kane gives the follow lug 
summary ofhisrisults — 

From these considerations of the results of the experiments made in the Museum 
of Industry, and the tiials at Newtown Crommelin, and of the circumstances of the 
manufacture of the same pioduets from the othei species of fuels by processes more 
or loss analogous, it appears to me that some general conclusions may be deduced — 
‘I 1 h It the qu tntities of ammonia, of wo^ sp nt, and of so called paraffine, fixed 
and volaMle oils, stated by Mr Reece to be obtained by distillation from peat, do not 
appear to be exaggerated, as they fall within the limits of the results obtained in the 
Museum laboioto^, and sppro'ich closely to the average resuits That the quantity 
of acetic acid or acetate of lime, stated by Mr Rcecc and Dr Hodgesi, conid not be 
obtained, the result of the Museum trials affbrdmg but from one-faoU to two thuds of 
the expected quantity of that substance That, Either, tbe produce of paraffine may 
puss bly be rendered much more considerable than was stated by Mr Reece, through 
a more' judicious Ucatment of the resinous matenals of the tar than had been propostd 
hy that chemist. 

“ 2 That the distillation with oombustioa of the peat m the blast fnmaces must bo 
considered to produce only the raw matenals for the subsequent chemical operations, 
jQbt as m the processes of wood or coal distillations, there are prodneed tar and am> 
mnnia, and acetic acid, which have long been the olgects of mannffietare 
** 3 1 hat those materials, if charged with tbe total cost of the peat eonsumed, the 
cost of erecting and woikmg the fumaoes, the blast engines, and condensing apparatus, 
and proportion irf management, would not appear to be very much more economically 
obtained frem peat, than they are now obtained ftom the products of wood and coal 
distillation, where they ara scud at very low prices; and, at least as regards gas tar and 
gas liquor, in moot places in Ireland, have been regarded as waste products. 

*' 4 That the pnucipal value of the class of products obtamed from peat is denved 
fhom the cost ^ uieir subsequent panfieBticai and couversiim into a commercial form, 
Yot. Ill C C 
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•ad tliat WMiBeqaently tbc principal adruttoge of a neir mode of obtaiDing them mut 
be look^ for in the more economical treatment ot thost. materiala 

" 8 That to ibispnaeipla the extractios of the paraffine may he an exception, it being 
Itself a material neir to commerce on a large acaie, and hence not haiing its valne 
determined bv the emnjuuratiTe economy of preparauon from Boarcea td* little ralue 

“ 6 Thatueecoouuea introdnocd m the treatment ofthe tarry and vatery prodncts 
of peat dutiUatum are reducible to two (ao &r as I bare been able to learn) —1, tliu 
separation of the wood Bpmt, by means of an improved distiiiing apparatus , and 2, 
the ntdiMbon of tiie waste gases from the condensing pipes, so aa to supersede the use 
of other fuel by bonung the gas in jets under the steam boilers, tar and acetic acid 
sulk, evaporatiog pans, &e 

“ 7 That the fbmer economy cannot be of paramoiint influence, as it affects but one 
stage of the prepsiobon of a single produet, and iurther might be applied m a simiUr 
way to lessen the coat of producuon of wood spirit flroni any other souicc 

“8 That the latter economy is of the most important character, and appears more 
than any other one condition to inflncnoe the probable sQcee«B of the manutaoture on 
the great scale, that tlieiefore the amount of ^vantage derived ftom similar employ 
ment of gases in iron smelting works will deserve careful comparison, and that it will 

mixtures verv ho^ as when flom an iron furnace, and when quite cold, as boat 
the condensing appaiatos of a peat blast furnace 

**9 liiar under tbe circumstances of a manufttture piv'.entmg so mant new nod 
complex processes, which, in analogous blanches of industry, it is found convenient to 
separate and commit to difitrent and indiv dual ii]Urc.8tB, and that its conditicms, as to 
tile supply of pest require its establishment in localities of but little industrial activity. 
It r<tn scaicciv bv L\peGt(.d that eviii as much etononiy and adtantagt should bt 
realiced as might be expicteu afler expuiitnce ofthe samepiocissini a n oiking stale 
and with trained labour 

' 1 0 That although the excessive returns staU d by the proposers of the manufactnre 
may not be obtained, it s yet probable that, cm ducted with etouomy ar d the atten- 
tion of individual mtereats, the difficulties connected with so giiat complexity of 
operations would be oyercume, and the manulacture be found iii practice prohtablc, 
and certainly it must be re. guided as of ytry ^eat interest lud public utility that a 
1 nmeh of scientific manufacture should be istablishtd siKCiallv applicable to promott 
tbe industrial progress of Ireland by conkmng a commet ciul t aim tm a tnatci lal 
which has hithuto been principally a reproach, and by affoidmg implnyiiunt oi a 
icmnneritiye and instructive cbaractir to out latouiing populatioL 

FECIIC iAcil ptLtiqiOj Fr , Gallertstmt, Germ), so named on account 

of Its jtlly lag property, flom tz/i 'u, coagttlum, exists in a last nuoilK r ot tegi tabks 
Tbe LUBiest way of prepar ng it, i? to giate tbe roots ot cariots into a pulp, to ixpiess 
their yuioe, to wash the marc wiUi ram or distilkd water, md to squu/e it will, lO 
parts of tbe marc are next to be difiused through aoo of ram water, adding by sl< w 
d^rees a solution of one part of pure potash, or two of htcaibonate Ihis luiYtuii 
IS to be heated, ao a* to be made to boil for about a quarter of an hour, and is then to 
be thrown boiling-bot upon a filter cloth It is known to have been well inoueh 
boiled, when a sample of the filured liquor becomes gelalimms by neutr ilismg it with 
an acid J his liquor contains pectate of potasm, in addition to other matters extricated 
from the root Ihe pectide may he decomposed by a stron/er acid, but it w better to 
decompose U by muriate of lime, whereby a pectate of hme, in a gelatinous form, 
quite uuoluble m water, is obtamed This having been washed with cold water upon 
a cloth, 18 to be boiled in water containing as much uiunatic acid as will saturate the 
lime 1 be pectie aod thus liberated, remauts under the form of a colourless jelly, whic h 
nsddena litmus paper, and tastes sour, even after it is entirely deprived of the niunatio 
acid. O^d water dissolves very littk ot it , it is more soluble lu boiling w aur Tbe 
solution IB colourless, does not coagulate on cooling, and hardly reddens litmus papir , 
but it gelatinises when alcohol, acids, alkalies, or salts are added to it. Fviu sngii 
transforms it, after some time, into a gelatinons state, a circumstance which servis to 
explain tbe prepanUion of appi^ cherry, raspberry, goosebeny, aod other yelliea 

PECTIN, or vegetable Jelly, is obtained by mixing alcohol with the juice ot npc 
currants, or any similsr fhiit, till a gelatiamiB precipitate takes place , which la to be 
gently sqoeeied m a cloth, waihed with a little we,>k alcohol, aud dried rhits ptc- 
pared, pectin u inaipul, without actnm npoa InmoB , in Bmall pieces, Bexni*tniniii>BrtDt, 
sod of a membnuoiu asxiect, hke isingmss Its mucifagiuous sofiitiftn m cold water 
IS not tm^ blue with lofone, 

^ aw hu publisbed a very comprehensive investigatitni on the npemog of flfiwt, in 
whi^ he shows that this peculiar body only exists in ftrut arrived at maturity. Mot 
a trace of pectin can be detected in the juice expreBied from an unripe apple , but on 
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boiling tbe jidoe for ioiue Beoonds with the palp, pectin immedintely appear*, and is 
indicated by tbe hqnid becoming Tisoid. Fremy cimaiden the follpw iig as the only 
w» to procure pure peetm 

the juloe of npe peats, expreased in the cold, and dUered, the line » to 
be separated by means of oxalic acid, and the albominoiu aobatanee by the aid of 
tannic acid brom this liquid pectin is now precipitated by inrii»*M of aloobol. It 
aeparatea in long threads, which after bemg washed with alcohci are to be dissolved 
in water, and agun precipitated with alcohol This is to be repeated three or four 
times, OBUl the hqmd is from sugar and oxalic acid , hot water most be avcuded 
ID these Merstions 

PEIjLITORT of SPAIN Fifitthrum officinale A native the East The 
root when chewed peaces a hot sensadon It is used for toothache 

PELT RY (^PeUeiene, Fr , Pdetoerk, Germ ) This term comprehends all die dsins 
of the wild animals found m high no^em latitudes, especislly on tbe Amenean 
continent Under Fua these are deseribed. It ^nld he nndmtood that when the 
skins are received in their unprepared state they are properly called pcfoy or 
when tawed or tanned they become /are See Fon DiiE8BU.a 
PELOPIUM One of the very rare metals which have been extracted from 
minerals known as Tantalites See Tahtxldw 

PEL r WOOL Wool plucked from tbe pelts or skins of sheep after they are dead 
PEMHICAN The North American Indians cut the mnsciiW portions of meat 
loto thin slices, hai ing separated the fat, and dry it in the sun 1 his tough diy meat 
cannot undergo pntrenicuon , it is stamped closely together with a portion of tat, and 
preserved lu buffalo and deer skins 'Phis pemmican aSlorda the largest aiuoont of 
nutritive food in the least quantity of solid matter 
PLNANG CANES are small palms which are brought from the island of tliat name 
PLNCIL BLUE. See Caxico Piuvnao. 

PENCIL MANUFACTURE (Crayons, /uinqua de, Fr , BleuUfte verfertigung^ 
Germ ) Tbe word pencil is used in two senses It signifies either a small hair brush 
employed by painters in oil and water colonra, or a slender cylinder of black lead or 
pliiml^o. either naked or enclosed m a wooden case, for drawing black lines upon 
paper The last sort, which is the one to be considered here, corresponds nearly to 
the hVench term crayon, though this inLtudis also pencils made of diff^ntly coloured 
earthy compositions. See Cba\on Drawing Chalks 

I he best hlack'lead pencils of th a country are formed of slender parallelopipeds, 
cut out by a saw, fiom sound puces of plumbago, especially such as have been oh- 
tain<.d ftom Borrowdale, in Camherland (See Plumbago ) These parallelopipeds 
are geuerally enclosed in cases made of cedar wood, though of late yean they are also 
nsed alone, under the name of eser pointed pencils, m ptculuir pencil-cases, provided 
with an iron wire and screw to protrude a minute portion of the plumbago beyond 
the tubular metallic case, m proportion as it u wanted. 

Pieces of plumbago sufficiently large to be thus employed, are very rare, and the 
supply from the Cumberland mine can no longer be relied on The mme has been 
clo!^ for some rears, Imt during tbe past year ( 1659 ) a comjiaDy has been formed 
tor again working it Many attempts have been made to utilise the smaller firag- 
ments of plumbago-— as by grinding them, melting them with sulphur or antimouy, 
and the like , but few of these have been attended with any succesi. 

Tbe late Mr Brockedon was long occupied m seekmg for some method which 
might enable him, to employ the pure powder of black lead without cementmg it by 
any substaaoe, which inevitably iqiures the quality He endeavoured to raider tbe 
powder coherent by aubmitting it to enormous pressure , but the different machines 
and apparatus he at first made use of for this purpose, however strongly toey were 
made, were broken under the pressure, and his endeavours were thus unsuccessful, 
until the happy idea suggested itself of operahng in a vacaum. But it was with ex- 
treme difficulty, if not impossible, to introduce ntider the receiver of an air pump an 
apparatus for oompiessing the powder of graphite Mr Brockedoiu overcame this 
dimmlty by an arrangement as simple as it is easily executed , for, after having com- 
pacted the powder by a moderate piessure, and thus reduced it to a certain use, he 
enclosed it lu very thin paper glu^ over the whole suriace He then pierced it m 
one place with a small roand hole permitting tbe escape of the air from within, when 
the block thus prepared was placed under an exhausted receiver, and the air havmg 
been removed, tbe orifice was closed with a little piece of paper (a small adheuve 
wafer was usually employed for this purpose) and m this state it wu found that it 
might be left for 34 hoars without u^ury Being submitted to a regulated pressure 
once more, the different particles became agglomerated, and an artificial block of 
graphite (see GRAFHtiB) was fflwdnced by simple preisun^ u aolid as the apeounens 
obtamed t^ mine 
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The utifieial masses of plumhago than ohtained ovod moch of their character to 
the extreme fineness to irhich the plumbagu was lediieed hy pievious grinding under 
rollers In this manner a great deal of nseless plninbago u 'worked up into excel- 
lent black lead pencils The different degrees of darkness m dran mg pencils should 
be secured by the selection of specimens ^ plumbago of tarying degrees of densitt 
It IB, however, ciHninonly obtained by combinmg with the plumbago, sulphur, or suU 
phnret of BntiniO(ny,aDd by sul^eeting the plumbago to tbe actiou of heat In the 
commoner kmds of pencil a vert heterogeneous nhxture is employed , indeed, many 
pencils are little more than black chalks 

The description of the pencil works at Keswick given in Chambers s Journal, m 
184S, IS ao graphic and correct that we do not hesitate to transier much it to these 


i factorr consists of a house of sercral stones in the los'er of vhich is a hug 


water wheel turned by the Greta ontside being the cedar u uo I ready fer use 1 ho 
^entity of cedar consumed annuallx bv the establishment is four thousand eubio feet 
These wdar logs are eawed in o plank*! and then a cuwilii 'an cuts the pi inks into 
smaller pieces, preparatory for the grooving engine , this grooiing engine consists of 
two reiolvoig saws going at ii coueeivable speed one Siiw catting the slips ot wood 
into narrow square rods and the o her making a groove along the rod and cuttins to 
size at the same tune, dd)nining the grooving apparatus is a circular saw, catting 


slips of cedar as coi ers to the giuovid lengths 

I he plumbago il good, needs no icfiii i g it is u«ed preciseh in the cindition in 
wh ch It leaves the mine To ascertain us q ahtics each piece i» semped with the 


edge of a Knife, besides bting otneiwioe tested and in ptopoition iis there is no 
gticrj jtiineles in it, so is it the tuotv ialu<iblc 's me pieces aie harder, some a little 
darkei in colour thonotheis and aeeordinji to thi s peculiarities they are eniplovcd 


for pencils oi 'vaiious Lardnes't nud sh ties 1 hi 'Hhi It kracl of ^ eneil m iking seems 
to depend on the detection ul these n ceti s m the hits of lead, ai d also of ourse in 
their honest adapUt on to the vai leties which are de ilt out to the public PlnmVigo ot 


an impute kind is gionnd to powder the grit isfar as possible sej orated from it and 
tbe cl ansed maienal mingled with a cohesive liquid is dried md pressed into hard 
lumps for use 1 his process however is applied principally it not exclusively, to 
the plnmh'igo imported from India and only m lelerencc to pencils of the commonest 
sort. Pencils n ade with such stuff are valu less tj artists 1 >r in lepcndently of their 
want of tone, tliev are never altogether free iioin gnt 1 be only good pencil is me 
mad^ fiom geniune Borrowdale 1 ad pure f^oiti thv mim nnd ^apted bv a skilful 
manufacturer to Its assigned purpose Ihc mode of )iipinng the pieces of gmd 
plumbago toi the pencil is very sin pU All the bits, with their surface merely 
bcraied an; ^ued to a boaid in ordei to fix them job pwtioa fbr being sawa 
'When so fixed they are brought under the action of a saw which divides them into 
thin slices or scantlings These slices are now hnnded to tbe fitter This is an ope- 
rative who with a lot of grooved rods before him, sticks slices of the lead into grooves 
snappiDg off each sbcc level with the surface so as just to lenvc the groove pioicrlv 
filM In the making of a ungle pencil perhaps as many as three or four s icc lengths 
are required , but however manv each slice is fitted cxactiv endlong with ai other, so 
as to leave no intervals The rod'* being thus filled, arc carried to the fastenet up fbu 
person glues the cedar covers ot slips over the filled roda aod having got a certain 
number ananged alongside of each o her he fixes them tiglitU together and lays 
them asidi to dry ben dned tbev are ready f i being rounded The lounding is 
done by an apparatus fixed to a bench — a thing of revoTv ing planes or taming tools 
Into this engine rods are put one after anothei and out thev come as fast as the 


eye can follow them, rounded to a perfect nicety By this simple and efficient 
machine a man will round from «ix hundred to hundred dozens of pencils in a 
dav After being rounded they get a smoothing with a plane and then they are 
polished 1^ being rubbed with a peculiar kind of fish skin this latter operation being 
performed bv girls Being policed, the next step is to cat the rods into lengths with 
a circnlar saw, after whii^ the lengths are respectively smoothed at the ends 
Nothing now renuins but to stamp the name of the maker, with the letters significant 
of ftieir qu liiy 1 he stamping engine is as ingenionv a piece of machinery as la in 
the establishment Fed into it, the pencils are stamped m less than an instant of 


time A girl will with this appamtos stamp two hundred peucils per minute 
Gathered from a box below into which the pencils fall they arc earned away to be 
tied m bundles 


In tbe year 1795 M Cemte invented an ingenions process for making artifie al 
black lead pencils 

Pure diT or clay contmuing the smallest proportion of calcareous or siliceous 
matter, lb the substance which be employed to give aggregation aod sobdity, not only 
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to plumbago dost, bat to all florto of ooloarel powders. That earth has the property 
of dunioisnmg m bulk, and mcreasiag in hardness, in exact proportion to the degree 
of heat it u exposed to. and hence may be made to give every degree of solidity to 
era} ODs The clay is prepared by diffusing it in large tabs through clear nver-water. 
and lettiag the thm mixture settle for two minutes. The supernatant milky liquor is 
drawn off by a siphon fh>m near tbe surface, so that only the finest particles of clay 
are transferred into the second tub, upon a lower level The sediment which jails 
very slow!} m this tul^ u extremdy soft and plastic The clear water being run aft, 
ftie deposit u placed upon a Imen filter, and allowed to dry. It is now ready for 
lue 

The plumbago must be reduced to a fine powder in an iron mortar, then put mto a 
crucible, and c>ilcined at a heat approaching to whiteness The action of the fire 
gives It a hnlliancy and softness which it would not otherwise possess, and prevents 
It ftoDi being affected by the cUv, which it is apt to be in its natural state The leas 
clay 16 mixed with tbe plnmbagn, and the less the mixtnro is calcined, the softer are 
the pencils made of it, the more clay is used the harder are the j ncils Some of 
the best pencils made by M Conte weie formed of two parts of plumbago and three 
parts of clay , others of equal parts This composition admits of indefinite variations, 
both as to the shade and Mrdness , advantages not pocsesbed by the native mineral 

The materials having been can fnlly sifted a little of the clay is to be mixed with 
the plumbago and tbe mixture is to be triturated w ith water into a perfectly umform 
paste A poi uou of this pa'^te may be tested by calcination If on cutting the in- 
durated mass, particles of plumbago appear, the whole most be further levigated The 
remaiudei of the clay is now to be introduced, and the paste is to be ground with a 
muller upon a porphyry slab, till it be quite homogeneous and of the consistence of 
thm dough It is now to be made into a ball put upon a support, and placed under 
a Kll glass inverted in a basin of watei, so as to be exposed merely to the moist air 

Small grooves are to be made m a smooth board, similar to the penal paralleio- 
pipcds, but a little longer and w ider, to allow for the contraction of v olume The wood 
must be boiled in grease, to prevent the paste from stick ng to it Ihe above de- 
scribed paste being prtssid with i apatula into these grooves, another board, also 
boiled m gi ease is to be laid over them very elaselv, and secured hr means of screw - 
clamps As tbe atmusphenc air can mt access oniv to the ends of tbe grooves, the 
endb of the pencil pn ces become dry first, and bv their contraction m volume pet loose 
ID the grooves, allowing the an to insmuate fuitiiei and to dry the remainder of the 
paste in succession 1 \hea the whole piece is dr ed it becomes loose, and might be 
turned out oi the grooves But before this is done, the mould must be put into an 
oven niodtratelv heated, lU Older to render tbe pencil-pieees still diier Tbe mould 
should now be taken out, &nd emptied upon a table covered with cloth The greater 
part cii the pieces will he entire, and only a fhw will have been broken, if tbe above 
pricantions have been dulv obseived They aie all however, perfectly straight, 
which IS a matter of the fiist importince 

In order to give solidity to these pencils they must he set upright in a crucible till 
It 18 filled with them, and tben surrounded w ith charcoal pow^i, fine sand, or sifted 
wood ashes The ciucihU after having a luted cover applied, is to be put into a fbr- 
nocc, and exposed to a degree ot heat regulated by the pyrometer of Wedgewood, 
which degree is proportional to the intcndid hardnes:> of the pencils When they 
hive been thus baked, the crueiblc is to be removed ftom tbe fire, and allowed to cool 
with the pencils in it 

Should the pencils be intended for drawing architectural plans, oi fbrvery fine lines, 
they must be immersed lU melted wax or Suet nearly boiling hot before they are put 
into the cedai cases This immersion is best done by heating the pencils first n^n 
a gi idiroD, and tben plunging them into the melted wax or tallow They acquire 
by this means a certain demec of softness, are less apt to be abraded by use, and 
preserve their pomts much better. 

When these peucils are intended to draw ornamental snbyeefs with much shading, 
they should not be dipped as above 

Second piotacsjoi naAmg pennh, somwhat differmt front ike preceding — 

All thi operations aie the same, except that some lamp-black is introdnced along 
with the plumbago powder and the clay In calcmmg these pencils in the crucible, 
the contact ot air mast be careftilly excluded, to pnTi,nt the lamp-black from being 
barsed away on tbe suiihce An indefinite variety of pencils, of evoiy possible black 
uut, may thus be prodoced, admirably adapted to draw from nature 

Another ingenions form of mould is the follow mg 

Models of the pencil pieces must be made in iron, and stuck upright upon an iron 
tiw, having edges raised as high as the intended length cd the pencils A metallio 
alloy » msoe oftm, lead, bismuth, and antunonv, which melts at^ moderate beat. 
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Thu » poured into the diMtiron tiaj, and after A is oocded and cmereted, it ii in* 
verted, and ahaken off frtnn die model hate, ao a to Cana a mam of metal perftirated 
thr^bout with tabnlar eaTitiea, coneapon^ng to the intended penoiKpiecea. The 
paste n introdneed Ynf preaaaN mto ^eae eantiea, and set aaide to dry slowly. Tfhen 
nearly dry, the pnoea get ao much ahnmk dut th^ may he readily tamed out (ff the 
mould i^n a cloth table. They ate then to be eompletelf deeioeated in the ahade, 
afterwaidi in a store-rooia. neiu in tiie oven, and laaUy ignited in the eraable, with 
the ptrecaotnoa above desoribed. 

M Cootd lecommendi (be hardest pencils of the architect to be made of lead 
melted with eome antimony and a little quicksilver 

in their farther researches upon thie suboeet, M. Cont4 and M Homblot ftund 
that the different dqgi^ of haraneas of crayoiu eoidd not be obtained in a uniftxnn 
manner by the mere auztnre of plumbago utd clay m detenninate doaes. But they 
discovered a remedy tat this d^ct in the use of aabne solutions, more or leu eon- 
centrated, |nto which they plunged the pencils, in order to modify (heir haidneaa, 
and increase the nniibmity <n their tea.ture The non-deliqnescent snlpbates were 
preferred for tfau purpose , such as auljdmte of soda, &o Even s}rap was found 
aseful in this way 

PEHS, STEEL, awDOir OTHER MsTana As pecnliar elasticity is required in 
these pens, now so commonly used, the best metal, made from either Bannemora or hoop 
iron, IS selected and lammated into slips about S feet long, and 4 inches broad, of a 
tiiicLoess corresponding to the dtsired thickness and dexibihty of the pens Ihese 
slips are subjected to the action of a stamping pres«, somewhat similar to that for 
m^ing buttras (See Biittok and Plated Wakbl) The point destined for the 
atb is neat introdiic^ into an appre^nate gaDgi.>d bole of a little machine, and pressed 
into the s«mi>cylindneai shapt , where it is also pierced with the middle slit, and the 
lateial onea, provided die latter are to be given The pens are now cleaned, by being 
tosbed about among each other, m a tm cylinder, about 3 feet long, and 9 inches in 
diuneter, which is suspended at each end upon joints to two cranks formed one on 
CAcIi of two shafts. 'The cylinder, by the rotation of a fly uheel, acting upon the 
crankshafts, u made to describe such reiolutions as agitate the pens in all directions, 
and polish them mutual attnuon In the course of 4 hours several thousand pens 
may be finished upon this machine 

When siieel pens have been punched out of the softened sheet of steel by the appro' 
priate tool, fesfiioned mto tlie desired Ibrm, and hardened by ignition m an oven and 
sudden quenchmg in cold water, they are best tempered liy teing heated to the re* 
qoiBite spring elasticity in an oil bath The heat of this bath is usually judged of by 
the to the eye, but this pomt should be correetly determined by a ther- 

mometer, aecordmg to the scale (see Steel) , and then the pens would acquire a 
definite degree of flexibility or stiffness, adapted to the -wants and wi^es of the con- 
sumera. 

The following descnption of the pens made at the works of Joseph Gillott, Birming- 
ham, was written by Mr W C Aitken of Birming^mm, for the illustiated catalc^c 
of the Great Exhibition of 1851 Steel pen making may be briefly described as 
fellows — The steel is procured at Sheffield , it is cut mio strips, and the scales re- 
moved by umnerhion m pickle composed of dilute sulpburic acid. It is passed through 
lullen, by which it is reduced to the necessary thickness , it is then in a condition to 
be made into pens, and is fbr this purpose passed into the hands of a girl, «ho is 
seated at a press, and who by means erf a bed and a punch corresponding speedily 
cuts out the blank The next stage is piercing the hole whi^ tenninatta the slit and 
removiDg any superfinoos steel likely to interfeK with the elasticity of the pen, at 
this stage they are annealed m quantities m a muflle, after which by means of a small 
stamp the maker’s name is impreased upon them. Up to this stage the ftiture pen u 
a flat piece at steel it is then transferred to another class of worker^ who means 
of the preu make it concave, if a mb, and ferm the barrel, if a barrel pen Harden- 
ing IS the next proeeas to effect this a namber of pens ire placed in a small iron 
box and introdneed into a mnffie , after they become of a umforra de^ red, th^ are 
pluBged into oil , the ml adhering is removed by agitation in circular tin banrels. 
The procMS of tempertng socceeda , and finally the whole are placed m a revolving 
eylinder wifli san^ pounded crucible, or other catting substances, which finally 
bngfateas them to the oatnral cdonr of the matenak ^e mb is groond with great 
r^^ by a girl who picks it np, places it m a pair of suitable plyers, and finufaes it 
with a am^e touch on a small eme^ wheel. The pen u now m a conditum to receive 
the Skt, aad this is alto done by means of a press, a chisel or wedge with a fiat side is 
fixed to the bed of the press , the deiceiidii^ screw has a eorrespondmg dhisel cutter, 
whidi passes down widi the minutest aceuiacy the slit U made , and tb pen is eom- 
jsetod. ' The late stage u eohmnBg brown or Mue { this is dooe by iatradociog As 
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nev pen* into a motving metal cylinder, under vbich is a eliareoal vtore, sod 
watclung narrowly when ^ desired tint is amred at The bnlliancy u imparted 
hy means of lac dusolred in Daphtha; the pens are immersed in this, and dried by 
heat Then follow the eonnting and selecting V^omen are mostly employed in the 
manu&cture, with skilled workmen to repair and set the toola In this aunolhetOTy 
there are employed upwards of dve hundred hands, of which four-fifths are women 
The manufkctory has been established upwards of tbirty yean, and has been the 
means of introdncmg many improTements in the mann&etnra 
Between those two descriptions there will be little difficulty in understanding the 
processes employed for the prodoctum of these very nsefol articles. Since steel 
necessarily cwnrodcs by the constant action of the acids in the ink, it has been thought 
that they would be protected by coating them with gold or silver, and this has been 
effected by the electrotype process. In most cases, however, the thin film of gold is 
rapidly removed, and the protection therefore afforded is very KoaU. The manipulatory 
details in the mann&ctare of gold and silver pens are so nearly snnilar to those above 
described, that it is thought unnecessary to repeat them. The b''rt gold pens are 
ti]^>ed with the nauve alloy (see Aixor, Nativk^ which is a coiapotuid of Osjezdh 
and iRmiUK. 

PE PERT NO Basalric tu&'-a light porous species of volcanic rock, so called on 

aeeunnC of the peppercom-lile fragments of which it is composed. 

PEPPER. (Anirre, Fr , Pffffer^ Germ ) The pepper tree (ftper mgnaiC) is cul- 
tivated in many parts of India, and to some extent m the West Indies. When the 
bemes begin to change colour flrom green to red, they are collected, spread out and 
‘ dried in the sun The stalks are separated by band rubbing, and then winnowing 
The dry and shrivelled bemes constitute the black pepper, the soundest grama are 
selected for white pepper These are mated in water until they swell and burst dicir 
corttcle, which is afterwards separated by hand rubbing and winnowing 

In IlkCaUoch's Dteitomry CoiNmercc is a paper on the prodncuon of pepper, by 
Mr Crawford, in which we find tiie following disUihution — 


Ibi. 

Sumatra (west coast) .... - 30,000,000 

Sumatra (east coast) - - . . . 6,000,000 

Islands in the Straits of Malacca ... 3 600,000 

Malay petiinsnla 3 733,333 

Borneo - 2 666,667 

Siam 8,000,000 

Malabar 4 000 000 


Total 50,000,000 


Pereira particulanscs tlic fcAloirtag kinds of pepper 

1 Malabar pepper — The most valuable — a broamith black 

8 Penang pepper — Bramuek bbuk but dnsty, aometimes used m England to 
manufacture white pepper 

3 Sumatra pepper — This is the cheapest sort This is the bUck pepper of com- 
merce The heaviei kinds are the most esteemed and ari* known as sftot pepper 

4 Fulton e decorticated pepper —Black pepper, deprived of its busks by mechanical 
trituration 

5 Bhached pepper — Penang pepper bleached by chlorine 

6 White pepper, described above 

7 TW/rcAmy pepper 

8 Common irnite pepper — Comes from Penang by Singapore. 

Pepper is stated to Ik adulterated with sago This cau always be detected by the 
microscope, the starch grains of sago being veiy much larger than those of pepper 
Dr Hassel has stated m the Lancet that aTthongh he frequently found pepper to be 
adulterated with Imseed-meal, ncc, and wheat flour, yet, that out of for^y-three 
samples obtained from various sources, he did uot detect sago meal in any 

'Ihe Editor was acquainted with a druggist who was constantly m the habit of pre- 
serving all the eidiansted vegetable matters of his tinctures, deooctions, and infusions 
These were dried, ground^t the drug mills, and sold indiscriminately to the grocers 
and snnff-dealers for adifterating pepper and snuff Dr TJre has the foUowmg 
remarks oq an Excise case oonneot^ with the supposed adolceration of pepper ^ 

1 was recently led to examine the nature of this substance somewhat minutely, from 
being called profossionally to investigate a sample of ground white pepper hekinnng 
to an eminent spiee4ionse in the oily of London, which pepper had heen. adaed by 
the Fxf^ on the diarge of its being adulterated, or mixed with smne foreign matter, 
cootiary to law 1 made a ootopamfive analysis of that pe^r and of geniune white- 
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pepper eoriM, and found both to afford like resalts tiz in 100 grsiai, a tiaoe of 
fol^le oiJi in irhich the SToma chiefly resides, aboot S^giaiiu of pungent resin, 
containiDg a small fkaetion of a gram of pipenne^ about fiO grams of starch, with a 
htde grtiD, and nearly SO grams of matter msolable m hot and cold w'lter, which may 
be reckoned Itgnine. The two chemists m the service of the Excise made oath he- 
fore the court of jadicatore, that the sud pepper contained a notable proportion of 
sago, eicD to the amoont fliUy 10 per cent , grounding their judgment upon the 
appearance of oertam ronnded particles m the pepper, and of the deep blue colour 
which these assumed when moistened with iodine water Ifo alltgatiOD could be more 
frivolous Binised corns of genuine white pepper certainly acquire as deep a tint of 
iodine as any qiecies of star^ whatever But the ehaiaciers of sago^ optical and 
eheniical are so peculiar, as to render the aboie Burmise no less prepoAvrons, than 
the prosecution respc^hle merchants, for such a caase, was unjustifiable A 
paiticle of sago apuara in the microscope, by reflected light to be n spherule of snow, 
studded round with brilliants , whereas the ronnded particles of the aetztd pipper seem 
to be amorphous bits of grey clay Had the pepper been adulttrated with such a 
quantity of sago, or anything else, as was alleged it could not have afibided me, by 
digestion m alcohol, as much of the spicy essence as the bruised genuiue pepper- 
corns did 

Moreover, aago steeped for a short time in cold water swells and so'tens into a 
pulpy consistenoe, whereas the particles of the seized pepper, rouudtd hi attrition in 
the mill, retain, in like ciroamstances, their hardness and dimeuuons Sago, being 
pearled by heating and stimng the flue starch of the sago palm in a damp state, npim 
iron or other plates, acquires its peculiar somewhat loose sggregauon and brilhant 
snrftce , w hde, in pepper, the starchy constituent is compactly condtused, and bound 
np wid) Its ligneons matter 

Four poon^ of black pepper yield only about one ounce of pipeline, or one 6S6th 
part It u an insipid cmaallmc substance, ineoluble m water, but very soluble in 
hoilmg alcohol, and is extracted at first along with the rcbin, whiih may be separated 
from It afterwards, by potash Sec Piferine 

Peppet tmpmtcd 

111* Til II 

1663 • - - - 16 , 810,467 £ 260,907 

1864 18 , 556,795 270 800 

PEPPER BETFL The Chaiicu betle, and the Chiiica Sw/Aoa, yield the 
leaf which is employed for mastication by many of the nations of the Ea-t Sec 
Bztei. 

PEPPER, JAMAK A See Pmtvro 

PEPPER, LONG Piper Longena of Xi» This shrub is cultivated m Ben^ 
gal, and forms a considtrable article of commerce all over India The comninn 
long pepper is of a greyish brown, it is cyhndrical and of about an inch in 
luig^ 

PLPB1N The active principle’' oi digestive ''ferment” of gastric juice See 
Watts’ “ Dictionary of Chemistry ” 

A preparation is now commonly sold as pepsin fur coagulating mi!^, and for use as 
a medicine It u prepared by drying the glandular layer of a calfs stomach at a low 
temperature 

PERCUSSION CAPS The universal employment of the petcussion cap id the 
place of the flint-lock, has given nae to xnany moet extensive manufactories devoted 
to ibeir construction 

Tbm rolled ci^per, as pure as possible, is selected This is first eat into pieces 
called bkadU These are then punched up into the required shape. 

They are charged hv toudung the bottom of each cap wi& a strong adhesive 
liquid, and before this haidens, the fulminating composition is dropped in AU that 
does not adhere IS shaken out The cape are vavnuhed, and preserved for use See 
Filkwateb 

PERFUMERY, ART OF iParfumene, Fr j Widt^rmhende Kmat^ Germ ,) 
consum m the extraction of the odours of plants, isolating them, A and B,— and m 
combining them with modorons materials, sut^ as grease, C, spirit, D starch, E, 
soaps. F , also in the manoActare of cosmetics, G, dentnficea, t^es, tinctures, H, 
incense and pasti s, I, pomades^ oils, and other toilet appendages, K, hair wa^es, 
hair dy es, depilatones, L 

(A and B ) There axe three distmct methods of procnnug the odours of plants 
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iBt Bj Distillatioh If cloTcs citmamon bark, or the odorous leaves of plnTit u op 
urood, be distilled, the fragrant prioeiple ooatamed therein rises irith the steam, which. 
bcingconden^Ld the otto or essential oil, will be fonod floating upon the water Ihis 
proiess has already betn described (see Disiillitiok, REFuai aanov, Orios. or 
Oils, VoLATiLb, the author of this paper prefirring the ttrm Otto— and using it for 
LssFwnaL Oil) , but can only be benehcidll} applied by the perfumerto Ae 
procunog of certain odours from woods, such as santal and cedar , from leavesi. 
snch as patchouli and bay leaves, from various grasses, such as the lemon grass and 
citroneUa o£ Gcjfon , from the serenil seeds, such as camwar and nutmeg • and but 
to two or three flowers, such as orange blossom, rose, and lavender The vanons 
fragrant woods, stedii, and liave.s are, however, almost as numerous as Acre are 
plants upon the earth and as a consequence, the peifomtr can have as great a 
variety ^ ottos by distilling for them 

(C ) 2nd FaFLETTKaon ^ ben it is desired to obtain the odoun of flowers, such as 
those of jasmin, acacia, violet, tuberose, jonquil, and numerous others, the process of 
distillation is inapplicable and u«eleBs, and that peenhar but simple meth<^ termed 
“ Enfleurage,” must be adopted '1 bis plan is founded on the fret that greasy bodies 
ivadilt absorb odorous particles, and will as freclv pait with them if in eonraet w th 
pure ulcohol The opeiation of enfleur-iire is thns conducted at Messrs Piesse and 
Lubin s laboratory of flowers near hiice m Sardinia (now Fiance, 1860) 

Z^ui ificatwn of tlie pnate A corps or body grease, is first produced by melting 
together equal parts ot deer or beef suet (the former is preferred) mutton suet and 
laid , It 19 then cUi fled thus — take 1 ewt of greaso, divide it into portions ot about 
2 lbs place one of these m a mortir and well pound it , when it is well crashed w ash 
it with water repeatedly, so long, in fiet, until the water is as clear, after withdi aw ing 
the grease, as before it was put m The •iev-ral lots ot grease prepared in this way 
hare now to be melted o»<r a slow fire, adding thereto about 3 ounces of crj^tallised 
alum m powder and a handful of sta salt (common salt), now let the greise boil, 
but allow It to bubble for a fow seconds only then strain the grtaie through a hue 
Imen into a deep pan and allow it to stand to clear itself from impunt es far about two 
oi three hour* The clear grca<e is then ajrain put into the melting veosel over a char- 
coal fire adding thereto about thiue or four quarts of rose water and half a pound of 
powdered gum benzoin , it i« then allow* d to boil gently, and all scam that rises care- 
tuily removed until iC ceases to be produced Finally, the grease is poured into deep 
pans to cool , when solid it is lemoved off the stdimtotary water, and again being 
hquefled mij b" placed m store vissels for future use where it mar be kipt for 
an indefinite period without ctianire or becoming raocid This purification of the 
grease gives emplc^^nt to those engaged in the laboratory at a season when the 
flowers are not in bloom M Herman >f Cannes 'ind M Pilar of Grasse prepare 
in this wav duiing winter, tOcethei, on huudied and twenty thousand pounds of 
pet firtlt/ ino lorovs gi i ase 

The growers oi the flowers of course, pnv due attention to their cultivation so as 
to produce an abund iDce of blossom in due season A1 housh is not nccessa y that 
the flower farmer should be a peifunery ficior, it is useful that the latter should have 
so fie knowleilgc oi the toimer avocation so as to be piepaied for each harvest oi 
flowers as they succeed each other, and when it is j ricticalleto unite tbe occupations, 
better pecunian results follow 4.t t ‘innes and Gr sse, m Frauce, which are Stpa- 
need from the frontier of bardinn nnh by the river \ar, and aie distant fiom Nice 
about 30 miles *the entire population is more or l^ss interested m this particnlar 
mauiifitcture rhe various flowers there cultivated do not come into blossom at one 
time but m snccetision so that there la ample tuue to adend to each in turn 

The enfleurage protes* w thns conducted —Square frames varying in size from 20 
to 30 inches are made, in the centre oi which is fixed a niece et stout gloss as uiyi? 

1453 Faeh frame is inch deep from (be top 

edge to the glass bo that if two fi imes he placed to- 
gether face to face, their is iS it were, a glass box 
with a wooden frame, havmg a depth of 3 inches 
between each glass lhi» afiords ample room 
foi the bloshoiis r> lie betwetu them without being 
mushed In dui season , that is, when the fioweib begin to bloom, about half a pound 
of the puiified grease is spread upon each side of the gloss with a spatula or palate 
knifo Ihe gathered blobsoms are then hand-sprinkled or brood cast over tbe grease 
in one frame, and another frame is pot ov er it so as to encloi,e tbe flowers 1.1118 

operation is repeated as many times os there are flowers to spread over each These 

frames are termed CAoue, which literally means “ Sash ” Now we are all ihmiliar 
with window sashes — that is, a glass with a frame roond it — and such is m truth the 
Chasse used m the enflemoge process Doubfless our window “laiUi’* ib ^ived 
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ftum the Cbtoe maj also be rendered m Bogbab, a ftanie ** Eadenrage 

ii eo^nct^ vpon a glasa tevne ae sub About every otber day, or ewiy 
third day, the spent flowers bcaog thrown, 
away, fresh ones are placed upon the grease , 
this manipulatton being rqieated so long u the 
plants yield Uossomi, a tune that vaneiftrom I 
to a moDthi After every addition of flowers, Jt 
will be observed that the grease increases in 
the fragrance of the flower with vrhidi it wu 
sprinkled, and this contmues till the enfleoragc 
is complete, at which tune the greue, now 
called “ Fomade ” is scraped off the suhes, put 
into vessels, then placed in hot water — a water 
bath. By so doing the pomade is hqnefied, bat 
18 not made hot enough to destroy us odonr 
By this treatment various cxtrsneoiu matters, 
such as a few anthers of flowers, a stray hee, 
some pistils, or hxise part of the corolla, a wav- 
ward butterfly and moth, and such stmilar 
things, are removed by pouring the clear po- 
made into the canisters through flue linen 
When the pomade is cold enough it sets in 
these vessels, aud is then fit for exportation or 
for ultenor uses. Pty represents a pile 
of chdsse 

3. MAcERATnnr In some frw instances better results are obtetned by adopting 
the process of maoeratioa wbich consists in infosing the fresh flowers in liquefied 
grease For fliis purpose, the purified grease is placed m a hot water bath, that is, 
the vessel containing the greue u set in another of a larger sise, in which 
water w kept warmed over a stove Is the French laboratories, this apparatus is 
known u the ha« mane, salt bemg put into the water to increase its boding poinU 
Every time fresh flowers arc gatnered the spent ones are strained away, and the 
fresh flowers put luto the purttally aceated grease Id a few (nstaoces it m found 
advantageons to begin perfuming the grease by maceration, and to finally finish it by 
enfienrage , this is especially the esse with violet pomade 

After the maceration is completed, that is, when there are no more flowers to he 
had, the grease must he kept stilly at a uniform degree of liquefaction, in order 
that frmble portiims of the flowers, &c , may subside, so that the fair pomade can be 
separated therefrom pore and nnsullied. Oils are scented by enfleurage and macem- 
tios processes by a slight difference of mcchaaical arrangement. Thus, the usb in 
lien of glass contains a wire gause, like a coarse wire blind (rAA>se enfor), npon this 
ganse is laid a thick piece of fustian-ltke cotton ftibnc (mtMeton du eo/on^ which has 
previouly been steeped m the purest olive oil Upon each molleton laid m tbe sash 
Irauie the flowers are sprinkled in the same way u if it were for pomade, and the 
flowers are changed u often as possible When the plantv cease to bloom, each 
molleton is wrapped in a strong cord net, and placed in a hydraulic or other press, 
for the purpose Of iiqueexing tbe fragrant oil away from it' Oils of tuberous rose, 
violet, jonquil, acacia, and orange are thus prepared 

According to the length of time the euflenrage process occupies, and the quantity 
of flowers employed over the same grease, tbe pomade or oil bears numbers respee 
lively Thus we have Ko. 12 pomade, Na 18 oil. No. 24 pomade, indicating tiicir 
relative strength of fragrance, that is, the quantity of flowers employed in their 
manaftetnre 

<D ) ScBirna) Sfirtts are produced by four separate plans 
1 By distilling alcohol with an otto, such u laveuder otto, to produce spirit of 
lavender For this pnrpose, and to produce tbe finest distillate, take 

Otto of English lavender - • ^ . g ounces 

Becftfled spint, 60 ap. - - - > -8 pints 

Bose water pmt. 

Mix the otto first with the spint, then gndiially add ffie water, floally distil off 
eight rats for sale. This distillate » unalterable age, reroaius perfectly white, 
and will keep good in any climate. A ^at variety of scented q;iirits are made in 
mis way, of which Hungary water and d'Arqaebusade are mood examples, the 
dinerrat scent or flavoor bem^ imparted by varyiog the combioatton of ottos 
2, All otto bemg soluble m alcohol, a ready way oil producing some kmda of 
concentrated essenees is to dissolve the fragrant oUo in the spinL ^os, Ibr 
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JEuenee of Botetj 

Tdce alpohol, 60 op. - - - - - . i gallon, 

pore otto of rosea 8 ooneea. 

Tito olto ^uiekljr dMsolvcsat a suTamer heal; bat la cold weather beaattfal aeicnlar 
crystals appear throughost the liquid Innumerable other concentrated essences may 
be produced m a Binular vaj, but the standard strength vanes with the otto used 
Thus, for every gallmi of spmt en]plo}ed we should use two ounces of otto vitivert, 
three ounces of otto patchouli, six ounces otto gersnium eight ounces otto ssntal, &e 

6 TntcTtrsATiON Musk, oms root, ambergris, tonquin beans, castor, vanilla, civet, 
and a fisw other odorous substances, yield their odours to spirit by tmeturatioo, that 
IS, by patting the fragrant material into the spirit and allowing it to remain there for 
a peri^ till the aln^l has extracted all the scent The standard strength of these 
tinctures should be, for one gallon of alcohol, two ounces of gram musk, three ounces 
of ambemiB, eight ounces of vanilla, eight pounds of orris root, one pound tonquu 
beans The standard strength of these essences is regulated, bke that of jewellers* 
gold,” — the selling price, hut the above is that figuratn ely indicated as alone worthy 
of the « ball mark " 

4 Entlsubjuib Esbeiices The great hnik of the fine quality perfumes are 
procured by extracting the fragrance from the enflenrage-made pom^es and oils, hj 
contact uf fine alcohol with the grease or oil The pomade is chopped up very fine 
and put into the spirit, and allosed to remam together for one month at a samiuer 
heat 

Supposing the finest, or No 24 pomade or oil are used, the standard strength of 
these essences should be, for one g^lon spirit rectified 60 o p , of rose pomade or oil, 
eight pounds , of acacia, six pounds , of orange flower, eight pounds, jasmin, tnbe- 
rose, violet, jonquil, seven pounds 

If oils be used, the spirit and oil require to be well shaken together daily beeanse 
the oils, by th^ir greater specific graviu sink out of contact with the spirit By 
continual agitation the oil will not require many hours to part with their fragrance, 
in coDseqn«>ce of the mechanical sabdivision wWh tbej arc capable of, and hence 
lire more intimately blended for the time with the spirit 

In this way are obtamed essences of tuberose, orange flowers, violet, jonqnil, rose, 
acacia, and jasmin What are called ” bouquets” and ** uoeegaj s” are mere mixtures 
of the above piimitive odoms. A few examples we now give 

Her 

Enfleurage rose 
„ violet - 

„ orangt - 

„ tuberose 

Tincture oms 

„ vanilla - 


A'(»oa Ht^scl|ay, 

Essence of rose - -- -- -- I pint. 

Enfliiirage rose -- - ----1„ 

Tincture oms - - - - - - - A,, 

• „ vanilla 

„ musk ------- A „ 

n CMtor Sn 

Otto of bergamot ------ Jounce. 


ir/iitt 7{ostr 
Enfleurage rose - - . - 

Evsenoe of rose - - - . 

Enfleurage acacia - - - - 

M jasmin . - - 

Essence patchouli 

Enfleurage acacia 
„ orange 
„ Jasmin 
Essence rose 
Tincture vanilla 
„ civet 
Otto almonds 



1 pint 



E »» 
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Franppumi^t ScmL 
rnflearage tiolit - - - » 

Tincture of om« - - . . 

vauilta - . - 

Fseencc ncrpli - - . - 

„ rose , . . . 

TnicttiTe tonquiD beans . . - 

„ mask - - - - 

Essence santal irood ... 
Otto of clones - - - - 


1 ijiiarL 
1 » 
i pint 
1 « 

1 w 


i 

I 


>» 

dracbm. 


St. FofeRtine's Noaegf^ 
Enfleurage acacia <- • > 

,1 jasmin . - - - 

jonqtiil . . - 

Eepnt rose - - - - - 

liDCture balsam of Pern 
Otto, citron seste - - - - 

Otto, orange aestc . - - - 


1 quart 
1 pint 



1 ounce 


i « 


Eicrx perfumer has some ■pccial formnla, so that scarcely two houses woikt-xictly 
the same mixture, although the pTeJonitnafiTtg otto may he rtcogniMd which givts 
each particular perfhme wme specialty, as the bergamot dots in the Albion nosegay, 
and the patchouh does in the -white roses of the atove 


Hungary Water and Eau de Cidogne 

These preparations have long possessed great celthntj, in consequence chtr 6y of the 
Bumeiovs yirtues ascribed to them The} are resorted to by many wota'ies of 
fashioj as a panacea against ailments of every kind 'lhc> au, however, nothing 
more than aiomatised alcohol, and as such are agreeable com pan ons to the toilet 
Edu de Cologne denies its name from the city of Colt^t, on the Rhine, at wrhich 
place there are annually manufactured about 4 OOO 000 bottles Hungary water is 
said to take its name from one of the queens of Hungary, who is reported to hare 
derived great htnufit from a haih containing xt, at the age of 75 yeaia Ihis 
preparation conta os loseniary, which is said to exciU. the mind to vigorous action 
As will be seen by the following recipes these waters aie smulaily constituted 
and prepared — 

I au de Cl h qnt beet quality 

Rectified alcohol hO® o\tr proof ... 10 gallons 

Otto of ncroli of oi inge - , - - 7 ounces. 

„ rostrnaiv - 

„ orange secte ----- 16 „ 

„ bergamot _ . - - . 3 „ 


Eau de Cologne— i>tcond quality 


Alcohol, 50“ over proof ----- 10 gallons 
Oito of petit-gram orange . - - . 5 ounces 

„ rnsemarj - - - -- - 4„ 

» lemon 5 „ 

„ bergamot - 


Hungary Water 

Rectified alcohol, 60“ oxer proof 
Otto of ncroh of lemon ... 

„ petit-gram of orange - 

„ rosemary - ... 

„ citron /tste ... 

,, neroli of orange . • • 


10 gallons 
15 ounces 

O II 

C w 
3 » 

S » 


\ ery fine Eau de Coleigne and Hungary water can he made by meicly mixing the 
ingredients as indicated in the recipes, hut it is fixr bitter to mix the citi me ottos 
with the spirit, and then to distil the mixture, finally adding to the distillate the 
orange neroli, and the rosemary 

Both these perlhmcs are preferred when made with grape spurit m lien of com 
spirit ^hen, however, com alcohol can only he uied^ its fragrance is greatly 
improved by the addition of one drachm of acetic ether to every gaUon ot 
spirit employed 

(E ) Powimns 

Inodorous powders, such as starch, and talc, are rtadend fragrant — 
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I miziTig vitli tbem odoroTis floveis, such as orange Iklo^Bom, Yiolet, broken 
cloves, acacia buds, &e , allowing them to remain together for twenty’fonr to forty* 
eight hoars, then sifting away the powder ftom the spent flowers. 

2. By the addition of certain ottos, each as rose, lavender, &e , first rubbing a 
imaU portion of starch or talc m a mortar with the otto, then mixing t^ strongly 
scented poruon with the remamder, by sifting the whole well together m a trough 
In this way u pr^ared 

SoK-SceiUed TnlrtJhwder 


'Wheat starch 14 Ih. 

Rose pink ••----..loa. 
Otto ol rose 


The rose p*ok and the otto of rose is rubbed well with about eight onnces of 
starch, and finally sifted with the remainder as above described. 

3 By reducing some ftagrant substance, such as cinnanion nutmeg, oms-root, to a 
fine powder, and mixing tfa^em with a given proportion of the modorons starch the 
violet powder of commerce is a good example 


iHftmU' Vtofei Povfder 
Starch of wheat - - - - - 

Oms-root powder - - , * 

Otto of bcigamot .... 
Otto of almond - . - - 


14 ib 
3 lb 


oz 

drachm. 


Sacliee Poudaa 


consist entirely of odoious substances reduced to powder, mixed and sifted ht 
canons proportions. 

J?ose Sachee Poteder 


consists of 


Rot>el«a\cs ground 
Santil wood powder 
Cl dar wood dust * 
Otto of lose 


1 lb 
*lb. 

I drachm 


After Certain tinctures ai c made there is found in the perfume laboratory a vast 
qiuntity of residm, or spent matiriAl, sueb as musk pods vanills, tonquin beans, 
aiubergiiE,iivet, ice Tbese spent materidU although not strong enough to yield any 
perfume to spit it, arc yet fragiant, and may be judiiionsly used m combination with 
a little otto to produce a good bochee such as 

Odo JPodndot 

which consists entirely of spent materials well trroimd together, and a little otto, 
rose, and lavender rubbed in to increase andswciten itb odour 

Pranytjiantii Sacha 

Orri'. root 

Ro&e lia\t,s - _ - _ . 

bintal wood . _ - - , 

(iiouiid 'lonqiun binns 
Giain musk . _ . - . 

On a 

Otto rose 

The ciset the musk, ind otto of rose, are to he ruhbed well with a httlc of the 
orrib and then mixed w ith the otht r ingredients, it being understood that all the 
tnitei Ills, rose leaves, oiria root, and santal wood, have all been previously reduced 
to powder 

Some odorous materials are sold pure, sneh as patchouh herb, which is merely 
the leaves of the plant rubbed on a sieve to powder Santal wood and orris root have 
to be reduced to powder at the drug grinder's imlL 

(P ) ScRWTED Soaps 

Soips are perfumed by two methods 

1 By melting the soap m a hot water or steam bath and then adding the scent 
when tht soap ib pei fectly soft , vanous kinds and qualities of soap are Ubcd for this 
pnrpose 

Curd, or tallow soap, palm-oil soap, coeoa-nnt oil or marine eoap, ohve-oil soi^ 
yellow or rosin soap, Mtash (soft) soap See Soap 

When mixed m dinerent proportions and melted and scented, they hear variona 


Lour 


1 lb 
1 Ih 
ilb. 

1 drachm 

t : 
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fluk^l naion, given to them by the ntiihfin, and in Knae instaneeB fndleitfaiff tbclr 
pexfune, neb as almond and row aoep. Mo one eoap made bj the soM»«nia)ten 
appeara to give entire tatiAetion to the eonsumer, aoepe of oil do not lather anffi- 
cieatJy; or wjtb freedom enonghi taUov loapa are too bard, roam or yellow snap 
has an unplraaant odour, ooooa-nnt aoap, being too alkabne, acts upon the skin. 
The perftunoe^ tbewfow, to make a good body ooBf^ ma tbeae m variouB pro- 
portion Thus Please and lubm prepare 

TFtiMbor CoflZt jSSk7> 


Card soap > 1 cwt. 

Harineaoap •> SI lbs, 

Ohve-oil soap - Id Uml 

Pale yellow soap 7 lbs. 

Otto camwsy * ft oa. 


Orain mnsk - ^ os. 

Otto of cloves -T 

„ rcaemaiy- 1 of each 

„ thyme - f 8 os 

„ casBu -J 


The soap u sliced into thin dabs and pot into the steam pan in proportions of nbat 
M termed ^ a round," that is, the slabs are placed perpendicalarly all ronod the side 
of the pans, so as to be in contact vith the metd. In about half an hour this soap 
will have melted, or ran down ' Another round » then introduced, and so con- 
tinued every half hour till the whole melting is finished 
The different soaps that are being melt^ must be put info the pan separately, 
because they do not all take the same time to liquefy thus we must have a round of 
curd, then a round of marine, then of card again, varying each time or half hour { 
but each round most be of the same sort, the mixture being rendered perfect by 
stirring the soap with a emteb, or tool like an inverted j; with a long handle 
When the melting is finished, tlie ottos and mudL are added , then the soap is turned 
ont mto a cooling frame 

The mndt, berare being put into the soap, has to be well rubbed in a mortar with 
a little water, then passed through a sieve to remove extraneous matters When new, 
this soap has little fragrance, but when old its ** bouquet” is delightful the alkaline 
reaction of amp improves the perfrune of the mask. 


Brown Windsor Soap 

IS made of varions qualities, generally mferior, the brown colouring added to the 
soap disguising its ^hto ongia The scents used fiir perfitming it are also generally 
of a common quahty, although there are some honourable exceptions 

G^enne Soap 

In consequence of the many virtues attributed to glycenne in » pure state, 
wanons soaps nnder the name of Glycerine Soap have been foisted upon the public 
It IB knows to chemists that glycenne is one of the proximate elements of fatly 
bodiu, and that during the saponification of grease it is chminated as an cduct The 
better the soap, as a nile^ the freer from glycenne The presence of glycenne in 
*oap 18 indicative that the soap is imperfrctly made. To add glycerine to good soap, 
IS, in ftcl, to jpoiJ the rirtnes of both articles. 

Ahumd Soap 

IS made with a mixture of soaps such u is given above, and when melted, perfumed 

with 1 Ib of otto of almonds to every ch t 
of soap used. Other fbney soaps are pre- 
pared lu a similar way , the proporUon 
of perfume regulating the retail price, or 
vice versa 

S Soaps are also perfumed by the * cold 
process,” as it is termed , that is, the soap is 
reduced to a state of fine division by shav- 
ing Jt up into a mortar, by pntting the 
bars over an inverted catting plane The 
best card soap » generally selected for 
this pui^pose. After the soap is redneed 
to Axvwgs, the scent is well incorporated, 
and then fhoronghly beaten together with 
a heavy pestle The soap » then moulded 
by the hand mto lumps of about 4 ox each, 
placed on racks to dry /or a few days t 
when sufficiently firm each lump u placed 
in the die-preas or stamp (seeyfy 1435) to 
give It the desired form and lettering Tn 
this way are made alt the finest scented soaps, of which we now give » few iUostrationa 
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< nrduap 
Otto nerolt 


Orange FloH,er Soap, 

- • - 7 lb I Ottoonugo - « * 

- • « 2 ox I Petit gr • • - . 

Thibet Siuak Soap 

Grained musk 3 drtehnix. 

Cord 6oap 7 Iba. 


9 OK. 
*«• 


The miiBk » to be powdered with a bttle etandi and sifted throogh lawn^-a work 
of DO little laboar — before it is mixed with the. soapi. The alkoltoe reactioa /if soap 
14 faToaiabIt to the developineDt of the musk ftagrance It reqnires. however, tally 
three months to bring this soap to perfection, and the older it is the b^r 


Jf\itcAoid( Soap 
Curd soap « - . 

Otto Patchouli 
Beigamot _ - . 


r lb 

1 oz 

2 oz 


Otto Sote Soap 

Card soap (previoosly coioaied 
with Termilion) - - - 7 Ib 

Otto rote- • - - - 1 oz 

Indian geranium - - • 4 oz, 

„ santal - - - • | oz 


(G) Cosin' TICS OB Touxt Appendaqbs 
These are rather a nameroos class of substances used to “make op’* artificial beauty 
and the deficieacics of o'ltaral iinp&ifections Whether this be strictly moral or otheiv 
wise IB not our businiss to inquire The practice is, however, sanctioned by its anti- 
quity and It 18 in tbe laboratory of tbe perfiimer those things art made, which, as an 
old author upon the <u1 ject says, * Can biighten the skin, give force to beao^, and 
Uke off the appeal Aiiee ^ o'd Aje and decay There are preparations “ To preyent 
wruiLles ’ “To make the eLiq smooth, soft, and glossy," * lo remove moulds, 
warts, and longing marks, ’ “ To improye the complexion, prevent ftreckles, blotches, 
and to whiUn a tanned oi sun burnt skin " “ lo brighten the eye and increase tbe 
memorv, ’ and numeious others, which our limits prevent detaihng '\Se subjoin a 
few itcipes as examples — 


Dr Staitin, 
TOttlc" — 


Slilk t/P it tcliio improiinp tfu Cfmplfxi n 

Spanish P stacbio nuts . . - -4 ounces. 

V o*tt water - _ - _ - - 3 | pmts 

Spii it of ntroli . - . , 4 pint 

Palm soap 1 

Qiccn oil leach - - - 1 ounce 

W ax and spermtcefi J 

of Seville row, gives th^ ft How mg ncipc as “ an excellent cos- 
Glyee me Lohon 


Oiancre flower water - 

Pui c glj cei me - 

bub burate of boda Tboiax) 


1 pint. 

1 oz 

1 drachm 


which » 
toi a dry 


Gigcertne Jdty, 

much approyed of mw nkr Ktaoons as a remedy for chapped hands and 
skm, is made thus — 


Pure glycerine Soz 

Whit soft >oap - ^oz 

Almond oil i p) 

ber nted With otto thy me, otto cloves, and bii gamut ^ drachm 


The soap and tbe glycerine are fir^t pcrftxitly blended then the oil i* gradually 
added, mixing the whole constant trituration in a mortar, finally, the perfume la 
added 

OM Cream of Roaee 


II 18 u yostly a fkyourite and universal cosmetic 

Almond oil- - .- .- -- lib. 

Provence rose-water ------lib 

White wax and spermaceti, each - ' - - 1 oc. 

Otto of loses - -- -- -- ^ drachm. 


Melt the wax and sperm in the oil, then gradually stir the rumuig toae-wateri 
when neai ly ftoished add the sctat 
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(U ) DsMTiFnicn, Pastes, &.e 

Thider the genenl title of DcntiAnees variou scented tooth powders, iQoolh 
iraohes, tooth pastes, breath loienges, are incloded in the perfUmer’s repertnrj,. 


Ptesse and Lubtn's Tooth Powder 
Precipitated chalk - - - - - 

Ornfc powder 
Carmine 

Very fine powdered sngat . - - - 
Otto rose and neroli, each . . « - 

Opuite Tooth Paste 

Honey 

Proeipitated chalk - - - - - 

Oin» powder 

lineture oi opiam and (n>nh, each 
Otto, clones, nutmeg, and rose, each 


I Ib 
1 Ib 
^ drachm 
}lb 

I dnuihm 



ih 


0 / 

diachm 


(I) FliMIC.ATI>a PmPLMtl 

The earliest records of “ sscit savours ” show us that sweet smells weie pio- 
duced tiova throwing vtjatile and odorous iisins on to a smouideting fire, and so 
mneh were they piiz<.d that the\ were consideixd woithy ofi'i.Miigb to the blosr 
Hion The fin muU for incensu for holy places is given in Exodus xvx J4 1 he 
following IS a pleasing incensi, — 


San*al wood in powder . - . . . i lb 

\it»ert inpowui.r - 2 or 

Ciscanda oirk 4 lb 

fJum benz un p > ider 4 lb 

Gram miisk - loz 

Powdered uitK - - - - » - - Sjor 


Pi^ibcn Bruges ftir sftcet fumtjation 

Make a s lution rf sal potie , t. e nitrate of potassa of two oun^'is to a pint of 
water, in*o thi« sti cp good undressed cotton tape, then hangup to diy , now steep it 
ID the following tincture winch has stood one month — 


^pii t- 

Musk - 
Otto rose 
IhjlZDin 
Ms rrh 
Oiris - 


4 piht 
io7 

1 diaehm 

4 OZ, 

4 0Z 
4 pint 


When dry it is fit ioi use , light it, blow out the flame, and as it smonldtrs a 
fragrant \ ajiour wiU rise into the air 


(K ) FLtins, PoKinrsL 

Unguents far the hair are prepared in endless variety 
( zimpies — 

Htleoomt 


Enflvonge oil of any or mixed flowers 
\iTgiiiwax 

or in wintei one-ihird less 

CrgsiaMtsed Od 

Enfleorage oil of any flower « . > 

Spermaceti 
Cool gradually 

Ifunganan Pomade 
Pow Mouitaehe a la Ctmolme 


White wax- 
Oil soap 
Gum arable 
Rose-water 
Bergamot - 
Thyme 


The following aie good 


1 lb. 

3 oz. in Eummei, 


1 lb 
•> 2 oa 


1 lb 
ilh. 
ilb. 

1 pint 
1 oz 

1 drachm. 
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Hair vubes are for cleaning the bead, and remoring effete pomade 

Spint - I pint. 

Marine soap - -- -- -- llh. 

Melt the soap in the siMnt ui a bath, then add rose or orange-irater, ^ pint; 

AfAmian ffatr JVeuA. 

Bosemary-water 1 gallon. 

Sassafras chips 

Pearlash - 2 oz 

Boil for half an hoar , vhen cold^ add spirit or Hangary-water, 1 pint. 

(L ) Several other prodactaof the perfUmer's laboratory, such as hair dyes, fixateor, 
depiiatoiy, courc plaster, &c., hot these cannot be veil taught by books.— >S P 

PEUl'^MERY, INDIAN The natives place on the floor a layer of the 
scented flowers, aVxmt 4 inches ihiclt and 2 feet square , cover them with a layer 
a inches thick of TJ or Sesamutn seed wetted , then lay on another 4-inch bed of 
flciwera, and cover thi-i pile with a sheet, which » pressed down by weights round the 
edges. Afler remaining m this state for 18 hours, the flowers are removed and 
n placed by a similar fivsh layer, and the seeds are treated as before , a process which 
IS repeated several umes if a very rich pertnmed oil be required Thesesamum seeds 
thus emhuei with the essential oil of tie plant, whether jssinine, bcla, or chumbul, 
are plact d in their swollen state in a press, and 8ul]gected to strong pressure, whereby 
they give out their bland oil strongly impregnated with the aroma of the particular 
flower ciiiploved The oil is kept in prepared skins called dubbers^ and is largely 
used b> the Indian noineu Attar of roses is extensively produced at Ghazeporv, and 
is obtained by distillutuin. 

PERMIAN The Permian rocks were so called by Sir Roderick Murchison, 
fhim the Government of Peiiti, in European Russia, where these rocks are largelv 
develoiied They had previously been temed the laiwer New Bed senes. As, how- 
ever, Utese strata haie nothing m common with the New Red Sandstone, except 
occasionally colour, and as the magnesian limestone is often absent, the word Permian 
now generally supersedes the older denoniinations The Permian rocks form the 
iipptriiiost n]emh(.r of the paleeozoic strata, lying when the senes is complete on 
the Lp]>er Coal Measures They skirt the carboniferous rocks on the east uncon- 
fonnahly from NuttinghamslurL to the n\cr Tyne, and where complete the section 
IB (IS follows, m botungbamshire and bouth Lancashire — 

1456 


Fennian rockk 


1 CmI oKaiuTPi 

f 3 I{(>d ind THTitrfnted undstona and eorjilomeratra 
ISM irtj tlialr, mart ilMr ** 

J d Miftnrtlan llmMtone onen larntf 
T fi Ri>dinnrl 

I G n In Dedded iDaBiici.aa limestone. 

(.7 IWiDRrl 
d New Bed Sand. tone 


The sandstone, 3; contains plant remains, and the limestones, productas, spinfcrs, 
nantili and other marine shells of palaeozoic types It is from the Lower Limestone 
that (he stone for building the houses ot Purlniment was obtained It forms frequently 
an exeeUent building stone, and may be obtained in places m blocks of great size 
It IS also extensively burned for lime 

Pimiian strata believid to belong to the sandstone beds, No 3, surround more 
OT less the {.ancashire, North and Swtb Staffordshire, the Wsrwickshife, and the 
Shropshire coal fields, &c. They are m places 1000 feet thick, and consist chiefly 
of red marls, sandstones, and conglomerates. The Magnesian Limestone is generally 
absent in these districts, bat thm bunds of it occur m Lancashire, and in parts of 
Cumberland 

There are vungneatan hsiestoies in other fbimations, not to be confounded wiw those 
of Permian age — A C R 

PERNAMBLCO WOOD See Bhabel Wood. 

PERRY i» the fermented juice of pears, prepared in exactly the came way os Cyder. 


PERSIAN BERRIES. See Bbrrim, Pebsiae . , , 

PERLl VIAN BARK or J ESUliV BARK. The prodocts of several varieties of 
the C^cAono. For a knowledge of the medicinal properties of the Peruvian bark, 
and Its value m curing intemiittent fever, we are indebted to the Jesuit pnests, who 
introduced it to Europe in 1632 , but it was not commonly used till Uie latter part of 
VoL. HI. U 
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tte wreateesfii eentaur* The diMlph«te «f qntuia lufel; jnepared itom AIs berk. 


«f irhieh ire imported in 1B64 m flouoim:-> 

Cwti tf 

From a Tb«DM 823 S,337 

United Statee-North Atlantic Porte - 2.357 lfi.2B7 

Hew Grenade 8.511 SS/iSB 

Pein 7,168 43,358 

Other parte _M24 8,708 

Total 20,383 187,282 


Of which we re-exported 11,434 cwta. to the value of ^71,304 

PETALITE, ftonx ir4T«\ov, a lea/ The mineral m which hthia was first dfa- 
corerad by Arftedaoo. P^^ta(lte oceans in the Iron mine of T (o, Stockholm , near 
Yo* , on the north coast of Lake Ontario , at Bolton , and at Elba. Its composition 
ia, according to Hagen — 

Silica - - - 77 81 

AlmBina - -- - ---17 80 

Soda 2 ^0 

Idthia 2 69 

PETROLEUM. iVtrofc, Fr ; SfistMO/, Ger This term is applied to several fluid 
bitainfnous substances, foand in a great number of different localities, in rocks of very 
dissimilar ages, and which were formerly known as Persian naphtha, or rock naphtha. 
(Kapbtba.) As it, howeier, Hhtob only one of a nuioeroas class of nnalogons com- 
pouods, It will be oonvemeot to take a general view of the whole class of biiunnnous 
mmerals occurring in nature Starting with the Itqnid compounds, which as a rale 
ara in eompowtion, isomene with olefiant gas, and nay be represented by the formula 
CnHn, the dimiQutioiJ of hydrogen is accompomed by an increase iff densit) until 
■wc reach tiie more hitnminous vaneties of coaL The fo'iowing table, by ])r Sterry 
Hunt, represents ibeintenaediate steps of this senes , the analyses are computed with 
84 eqaiTaienta of carbon, in order to compare them with cellulose, Cs 4 Has G,o — 


Liquid bitumens , general composition 
,, „ Rangoon petroleum 

Elastic bitumen , Elaterite Uerbyahire 
Asphalt, Bastennes ■ . . • 

„ Naples - - - - 

„ Mexico - - - - 

Idiisbnc ------ 

A jberete or Albert coal New Braaewiek 
Bitonunoos or resiuous lignite - - - 

Bitoimnoua coal, extremes of compo«ition - 


- C„II„ 

- Cji Hjo 

- Cs4 H-, Oa 3 
• Ca4 H)e Oo-i- 

- Ca* 111, Oa 

- C„II„03 


C„ Il„ 


- Oa 

f0„ 11*0 


FVtim the above table it will be seen that certain bitameos, such as Idnalioe, differ 
bnt slightly m composition irom bitominons coals, and in reality it » veiy difficult 
to draw a decided Ime between them The qaea ions as to whether ceriara hootch 
eannel coals and the Albert coal of New Brunswick are to be considered as coal or 
not, have been discussed at great lengths before courts of law, withopt leading to any 
sansfactory definition Roughly speaking, the characters of fusibility and solubility 
m bmzole and sulphide of carbon ape to be raked on w duppgaishmg the solid 
bitumens ftom coals. 

According to BonsBiaganlt, asphalt is a dark-brown or pitchy-black substance 
fijsible at the temperature of boiling water At lower temperatures, when [lerlectiy 
solid. It breaks with a well-marked concholdal fracture Hardness, 2 , sp gr 11 
to 1 2 It becomes negatively electnc by friction, giving out a strong and charac- 
teristic bitumuioiw odour When asphalt is treated with anhydrous alrobol, about 
S per cent of a resin u extracted, which is called by BoussingauU Pelroltite brom 
the remaining 95 per oent insolnble in alcohol ether dissolves 70 per cent of a 
black resin, giving a brown solution. The whole of ike retaainuig 85 per cent is 
soluble in rock-naphtha or ethereal oils, and has been termed AtpAaltene Its per- 
centage oompoution Is^carbon, 75 5, hydrogen, 9 9 , and oxygen, i4'8, or approxi- 
mately of the atomic fomula, C„ H«, O*, which, according’to the preceding table, 
is mtermiediale between asphalt and ekteiite 

Annaig the more important localities of bltmumous mattera, are the following 
Bedstones and litBestones filled with asphalt, in greater or less abundance, of the age 
of the M^mr, or middl&^qrtiary period, are fbn^ at Seyssel, m the French depart- 
meiit irfthe Rhine, also tpm Vtl de XVayers, in Neoemafim lunutonc. The bitu- 
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minoiis ■and of Beehelibnmn, in Alsace, which is of teitiaiy is aho^ 7 fcrt 
thick, containing; 2 per oenc, of bitomen Similar ean^ are foim at SonUa soas 
Forets and bchwsteweilier, in ume eonntTf At Lcbtanik, abo in Ahnea, 
pBubrce has described a A^hwater teruar; limestone, whuA contains 10, IS, and 
even at times 18 per cent of bitnmen 

Ritumen IS occasionally iunnd in mineral -leins, as, for uutance, at Danoemon mid 
PfailipRtad, in Sweden, aoecHnpanymg magnetite, and in the carbonifercnii limestone 
at StentoD Harold, m Leteestershiie, m small reins associated with galena, copper, 
and iron pyntrs It also occurs in brown iron ores, at Markolden and Harkolden- 
doif, near Hildesheim , and at Elhgser Brink, in Bnmswick An analogons mode 
of occnrrenoe is famished by ^atcAetme, or mineral tallow, a beautiful peariy- 
wbite substanoe almost identical with paraffine, which is found in the interior 
of nodules of clay ironstone in the neighbourhood of Merthir Tydfil Ozokerite is 
a similar asbstanoe, of a darker colour, found in sandstones both in Scotland and in 
Gallieia snd Moldavia. Idna/ine is remarkable as being an hydrocarbon, containing 
a minimom amount of hydrogen u occurs m a bitaminons schist, which contains 
cinnabar at the great qoicksilvermine of Idna, in Carniola A remarkable substance, 
iormiog apparently a link between lignite and a^halt, has been desenbedby Heleiise 
It IB a brownish black rock, of a very compact texture, found at Proniiiia,in 4.ustria, 
cmtaining 69 per cent, of crtstalbne carbonate of lime, 9 per ceut of aigillaceoas 
matter and 32 per emt of a cumbtutible sabstanct which is fusi 'e but almost 
totally insoluble m benxine W hen heated it gives off acid vapours, leaMog only 
per cent of coke 

The 80 called l^opmite of Kcnngottis another mineral intermediate in character 
between lignite and bitnmen Icisadaik tcllowish gr^v or brown earthyand finable 
substance with a «hming streak of the specific gravity O'*). When heated it gives 
off a dense white smoke, and melts to a pitchy mass A waxy snb^tance of a very 
complex composition may be extracted ftom it bv digestion m ether and Marchand 
obtained 62 per cent of paraffine from the natural ra neral bv diy disUllition Ihe 
piineipalloc^iCies areGmtewitz near eissenfcU and Helbra m Ihunngia, where 
it fonas a lay er of di feet in thickness, immediately abo\ e n seam of brown coal 

ill IB another bituminous mmersl assoc atra with brown coal, hat this term, 
appeals to be applied to two different subst inces — one being an infusorial eat th satn> 
rated with mineral tallow, found near Giessen in HesBen-Danustad^ while on the 
lower Rhine it signifies a ]am< liar brown cnal 

bpriogs of mineral oil or 1 quid petroleum ate finind in almost all locilitien where 
bitumen or asphalt exist in quantitv m the rocks many of these localities have been 
knowD from time mmemonal— such as for instanee the Rangoon wells, and those of 
Persia and the Caspian Sea It is only within the Itot fiie or six years however, 
that the largest source of supply in the north eautern sutea of America and Canada 
have been de% eloped alihoo^ih the existence of petroleum in Penney hania (whirre it 
was collected and sold by the Seneca Indians, under the name of S neea oil) has 
been kuewn for a very long peroel Mane niffeient oituminouE formations are 
known at different honzons in the Palmrzoic rocki> of Amenca, in the Silurian senes 
traces of the former existence of bitumen are afforded by the occurrence of shining 
anthracuie substances in cracks and fissures in the Quebec group and its equivalent, 
the Calciferoos sand-rock, at several localities in Lastem Canada and the State of fiew 
\ork In the T^ton lnne«tone, liquid petroleum is found in the chambers of the 
larg^ orthoceratites, some of these fossils contaming at times several ounces of oil, 
and a spring yielding small qnantitics nses from the Utica slate on Great Mani- 
ioubn Island, on Lake Haron A more important but as yet scarcely developed 
locality, probably at the top of the Silurian series, is in the peninsula of Gaspe in 
the casummost part of Canada It is however, from the Devonian rocks that the 
greatest quantities of petroLum arc derived in Amenca At Oil Springs and Emus 
k lien, mar ^amia, Canada Wevt nalural oil spiiugs occur upon the outcrop of the 
Cornifirotts limestone, or of the overlying Hamilton shale, along the line of a brood 
and low anticlinal traversing the district in a nearly east and west hoc both forma 
lions being generally coveted by from forty to sixty feet ot drift and alluvial eliys 
and sands At the Wyoming Company a wells, the overflow of the natural spnnga, 
naing through the superficial beds, have produced deposits of hardened and slightly 
elastic bitumen or asphalt which are locally known as ‘ gum beds ' They are some- 
what It regular in thickniss, varying from a few inches to two feet, and cover an area 
of about two acres Aoeording to Di lease, this substance fuses at 180** F , and cun- 
tsins Oi-V cent of bitumen, soluble in benzole , 24 6 per cent of orsanie matter, 
the remains of plants which have grown upon the present Borfiujej^nd have become 
imbedd d m the ‘ gum and 12 7 per cent of clay andaaud The eecurrenoe of 
tbeK Ixda IS mstruttive, as showing how bitumuioua rorka may be for-ned the 

J> Z> 2 
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gradual drying up a&d ond&tioix of liquid petrol«iun 'Wlien aelU are sunk in the 
OTerlying olajs and Banda, there Is nsually found, at the jonctioii with the shales, a 
bed of coane gravel holding large quautibes of od of a treacly eonsistency and dark 
colour This i« the oil m the sarface-wells, bo called from their being ntoated 
enkirelT u> superdeiat deposits, as distloguuihed from the rock- wells, which are bored 
into t)ie HamiHon shalee and Comiferotu IimestoDe strata below It faM a 
offensiie smell, but is uctnally of greater value than the more limpid product of the 
rock wells, being sold without anv Anther preparation as a lubricating niedinoi for 
the axli.8 of railvaj-oamaqea The iock*vella are of two charsetera namely, 
" pumping ** and “ flowing ” the flffmer being mostly intermittent in tbeir discharge, 
and xeqainng the aid of machinery to bring their contents to the surfaie, vhi e in 
the latter the oil rises, like uater in a true artesian well, ahoie the level ifie 
surfhee , the free discharge being, bowever, due nut to hydrostatic pre«8ure so much 
as to the elastic ftree of light earbnretted hydrogen gas, which » eJmost alwaifl 
jffesent in oil veils Dnlilw wcUs sunk for vatir, the gathenug-ground of an oil- 
well 16 extremely local, being piobably conimid to a lenticnlai bult of poAios rock in 
its mimediattf neigbboarbood, and when this is exhansred the suppli fail;, ind unkis 
the hole be bor^ deeper, on the chance of striking anoihet vein in d pth, it is 
abandoDed ftir a fresb loealitv The fint gieat flowing well at £> niskilleo yi Idcd 
1 00 bairels when dr t struck tht. sreatcr pait of which, for want of su&ici(.at col- 
lecting vats ovdflowrd into tbe sslley of thu neighbouring brook, and was In t hut 
in a sboit time it ra» exhausted 1 bt best wells in this locubts, in Julv 18bo s ii.lded 
about 100 birrels or 4,U00 gallons each daily , bntonlv file wen lu thiscafcgorv, the 
gieat*T number not exceeding 10 or 2U bamls Ihe Wyoming Company > wcl s, 
n lie in no iitur, sunk on the guni-beds, suHcd from o to 6 barreU each ptr di\, at 
the same perod It was c imjmttd that tiie vorkmj expcnsts ot a will, j umped I y 
steam p w^r, con d be coserid b\ a siiU of a sinch barrel d uly Thi. conditiuns 
undtr which pitrnleiim oicurs in Ptnns’ilvama, aix somiwhat similai to those 
obsined inCai<-da, but on a somewhat faigh r geologii al honron , the c> icf cnl- 
bwinirrotks bt ug tbe sandstones, Jumslrans and sjjtcs orirying tbe Ilsmi i«n 
and Genesee groups The d epeitt wills in Oil Cnik, thi piiniipal Pennssltaniin 
loc ill's are niippnsed to be in tie Portsee while thi shallow i r ones are iQ ihc 
Ohetumg grotp hmh mimbers of thi Vpp'r Uetorian Bcriis \t the comuiiuce 
inent of the yiar in tbe distrctof Oil < reik, Putnsylva la, 4s0 wills wue 
alriadt sunk and S42 more weie in progiis^ of sinking, within an ireiot fliesijuire 
mill 6 Of this 189 produc d on the total os imated yield ben g 4 000 lairils, i r 
160(00 galons duly Somi of the earkiei wills sunk m the ytir 1%1 at hr&t 
yielded tn n 6(i0 to 3 000 and 4 000 birrilfc e-uh dadv but in no n st mci have thi-'e 
great 1 1 « Ids been L pt up 'or more thin a lew n orthb , the maximum \icld at the 
daiealludid to appears to lave bien about 3»5 bamls T e MacKinl y will, in 
tbe same lotajj'v, is norweabJe on account of its uniformity of tit Id, amounting to 
between ^0 or GO bairels per duin, which { loduction h s leen btcadily mamtaincd 
vitnuiit pnmfzug for nearly three tear^ 

The u,punios' Devonian orC tskill group has cb yet gisinnse tonowelisof 
any impoi tance f he sabcai (lonifcrous or mountain liiiiiBtune, and the luwi r lar 
b nifiTous rocks of the Fniud Siatia are detoid of petm eum but iii I n{,land tribes 
of t e prese ice of h tumen are found in the mountain Iimi stone in bhiopsinu, at 
Castleton in Deihyshire and at Stanion Harold in LucistersbiTL Ip the lowertoal- 
mi i8u> IS, oil wills are found in Ohio and \ ii gim i, and also in tbe upper coaUD.i ibuivs 
at MBTieita, D the fonnir Btatt. A spring «1 aitoal pet oleum was disc nertd some 
ytars ago in the coal-measures at APritoi , in Derbyshire , and -while the aupily 
lasted, it was emplmed in the manulacture of paroSine and lubricating oils 

Id tbe secondary rocks, solid and liquid bitumen occur at many diffeient points 
but not in the extraordinary qaantities that characterise tbe paiososoio rocks of 
America , among other locahtiis, niav bt. mentioned Diestadt and Sii kle, in brnus- 
wick, wbire ctoeeun in the lias shake, and at Edemisseu and Odensee m Hanover, 
-where spnogt of petroleum rise from the middlt: beds of the Wealden senes, which 
are idso coal bearing In Cngland the lias jet rock of W bitby, and the Kimendge 
shale of Dorsetshire, are examples of bituminous rocks bdunging to the secondary 
period The petroleam of California is denved fi om rocks of eretoceoui, or perhaps 
tertiary age 

One of the most interesting of tbe tertiary petroleam dntnets is that of Qalhcia, 
on the noithrm dnpt of the Carpathians Jhu aconrding to Von Uochstettir, ex- 
tends biVV — SE for about 200 niiks, along a hue of tiactnres parallel to the mam 
obaio of mouotaiBS. tbrnogfa wfaiob frsetures petroleum iimM on account of tbi. 
gaseous presbure below, and saturates the overlying brecoiated rocks and sandstones 
whMb are of eocene age. The wells actually sunk an sqnare shafts, which often 



PETROLEUM. 


MOS 

pass through a peealiar hreeda of fragments of bitnimncms shde, angnlar pieces of 
asphalt, quartz grains, and flakes of mica cemented by calc-spar The rodk generally 
IB a sandy shale la one ot these veils, at two fathoms deep, cracks of the rock 
Wire found to be filled »ith a «hite bitumen bke Hatchetme, and in the third fathom 
petroleum appeared in diops which Altered through the nails and collected at the 
h ittom of toe shaft The oil is so ftill of paraffine, that it is only vrhen a certam 
unaiitu} of water issues with it out of the rock, that any quantity is collected 
^11 p es colkcted from hre diderent locjlities varied m specific gravity from 0 SOS 
to 0 920, ihe latter beins surface oils collected from a pool of water TBe lifter 
varieties contain so much parad ne, as to solidify at a temperature of 50° F The 
rdatiim between the est Qallician oil, rising from eocene rocks, to that of EaBtem 
Gallicia which is obtained from mioci ne strata is similar to that existing between 
the Pennsylvanian and Canadian oils — the latter in either case being dark in colour, 
and le<>B fluid than the former The Wallacfaian oil is also dark coloured, and is 
ass iciatcd \ ith ozr kentc or p-iraffine, .n a similar manner to that of Gallicia Another 
and better known dt posit of pet^ earn in tertiary strata is that in the Island of 
Tnnidad wh ch ba^ been desenbed at considerable length by Mr G P Wall 
la his report on the geology of Inuidad 

The methods employed m America lor boring oil wells arc usually of a very simple 
tbaracter and do not differ very much liom tl ose used in this country for trial- 
hoii gs in the coal measures As a rule, a rope la used for Buspending the boring 
bar instead of rigid i ods , the lower partt, of the arrangement, know n as the aumir- 
hai sr d sinker bar, u eiglt from 7 to 9 c n to , ind are unired by a simple sliding 
piece cdl cdthe ‘jars ' which is in fart an a^i lication of t1i-> free falling cutter used 
111 d ep boriu^s lu Europe 1 he detritus ih reiuoitd, by tlie shell or sand pump, lu 
the Oldman w ii A modification ot lauielli s system haem^ hollow tods with 
a contiuuous di-chnige ot th detritus wai> in use at Oil Sfnn^rs Canada ANe^t, 
last Mimii tr The boi up b t has a hollow stem the cutting edges being formed by 
t iree '^tout radialiug pieces ot steel l(i the angle foimed bv tl ese pieces and their 
junction with the ‘.t m lalves ire insert^ which alow the d**tr tus to enter 

the r d thr ugh which it ri%es and is oistharged m leis at every fall of the cutter 
'J ht Ilf ingot the boreribeff ctid b\ tictned levels s m lar to those ( f n safety catch 
used in c 11 tries which fail to th i bv t eironn weght and take hold of the rod 
at the end of the stroke an 1 ai^e iileas d by tapj cti attached to the bor ng finme or 
<1 11 ek btn' riff a ii st th r outei ends when the rod is at the top of its stroke 
Ini Ikuii g Is uaiillv pcrionned by steam power, the u per end ot the rope htirg 
secured t) the ouiei aim if a \ ibr t ng or ‘ wakiig’ hen m, receiving motion bv 
ini ins ef a strap and pulley from a sn all steam cn me of about 1 or 2 horse power 
At hen the lomig is finished the same arrangement is used to woik the oi pump 
The use of the intei mediate I tarn and dnv n^ belt aUows the boiler which » 
usually of the c niniui i iicnl ui il or portable form to le kept at a safe di8L.nce 
tiom the stii im of loflammab gss, aece mponying the < ’ ind water brought up 
ihe II ved fluid lif ed bt (be pump is itceived in lir^ rtvi vats in wh ch the 
8e(ariticn takes placi the wiier Ixi g allow id to lun off by a waste pipe below, 
while the oil iccumiiUtes mtil i sufficient quam ty his been collected for barrelling 
Ihe Ntiudai 1 measure foi petroleom is the band of 4u American or old wine gallons, 
eq i tl in wei ht to about 3 ew s 

brorn what aas ainady be n stated, it will be eaMlv understood that petrolenm 
vaiKS consider iblv in cot pusiii >n and density, according to whether it derived 
fiom sbalow or deep welh. thcfoimei giving the darkest and heaviest pr«>ducts 
Tne following are so i e ot the c icf properties of d]ffe*«nt Amenean o Is, accord ng 
to Gessner — Pennsy Iv iniaii pindeum is daik coloured, with a pecubar greenivh 
lustie OI fiuoresceicc, by refit Ua light, the specific gravity vanes fttim 0 78J to 
0 620 AAl en refin^'d the disti 11 ite v uTds fi om 7 o to 8 A per ce it of illuminating oil, 
giving off 11 fiommahle v inoais at a lemj eratui e of ftv m 1 10° to 1 1 6° F The heavy 
1 ^ produced in the distillation y le'd pataffini, or may be used for lubneating Ihe 
specifi gravi^ ofhcdvy nacaraf or lubricating oil from Pemuylrania, is frtw 0 800 
to 0 860 

Oil from Mecca, Oliio, which remains fluid at very low temperatores, has the 
specific giavity 0 890 to 0 910 The Cmindian or Enniskillen petroleum is dark- 
Qoloured and has n peculiar and verv offensive smell, but yields a larger quantity of 
burning oils than the Pennsylvanian , its specific gravity u from 0 860 to 0 880 , that 
of the rectified burning oil is 0 838 A sampto of Cabfunuan petrtdeiua ^ the 
specific gravity 0 927 yielded the followmg products when refined 

IHuniinaling oil- - - - - - per cent 

I ubncating oi! - - 48 

Pitch - - - 10 

'W'lttr- - - * 4 


»» ? 
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AaoSier sample firom California lost from 10 to 15 degtees by Tolume, yielding on 
veotaficatioo < — 

Light oils « > - - - * * - - 5 per cent. 

Bsniragoil* ... . - 50 „ „ 

Light machine oil ... --20Hn 

HcaTy oil and paraftne So „ „ 

The bitumen of the gum bed rf Enmskillen yields 50 ptr cent of volarile prodocta 
by duuUatioD, and the Rangoon tar contains about 10 or 11 per cent of paraffine. 

The refining of petroleam has abeadv been noticed naJer NAFsrrsa Tfaeiullon- 
ing isasketLhot the opeiation, as performed at a small rt.fint.ry at Oil Spnnga, Canada 
^est The crude oil porchas^d from the proprietors of the veils, is stor^ in laige 
nadergronnd tanks For n fining, vioug^it'iron sriUs arc. employed, hartng a capa 
city ot au barrels, v 1600 gallons , they are flat-bottomed, and are provided with 
man boUs through which the black pitchy residue is lemoved When the charge 
IS lutroduecd the still is closed and the distillation is effected by a fire placed beneath 
The charge takes about a week to work off, tbe distillate is collected m large wooden 
tubs, a small <ivantity of a thick greeuish substance sepaiatmg fiom it, which is 
returned to the soil The pitchy residue in the stiU is not subjected to any further 
treatment, bat f^rnis i art of tbt Inel used in the next distillation 1 he liquid collected 
u mixed with from 5 to 10 per cent of sulphuric acid and agitated by rotatory paddles 
at a steam beat, for the purpose of bleaching if Afte** this is done, ^e blenched oit 
18 washed with water the Ia<it traces of acid are neutralised with causuc potash, and 
xt 18 finallv deodon«4.d with ammonia When freshly prepared, the rebned oil is 
Without colour or smell and when seen m large quant ty, exhibits the exiraordinary. 
blue, or fluore-cent ray s of Professor Stokes m a striking manner The loss in distiU 
htion IB about dO per cent , the refined oil » packed in 40 gallon bjrrels mudc of 
oak, wh'ch, before ibey are used are lined with an elastic cement, resembling ralcanised 
indiarubb r, tl e pn cipal ingredients of which are glue and white in order 
to prevent leak ige through tht joints of the stages 

4b regards the ongin of petroleum and analosons bituminous substances there 
can be but little doubt that they arc derived from the decern position of cganic 
matter in the rocks containing them The ch inges /omung part of tbe great stnes 
wlereby organised structures eontaining carbon, oxygen, and bidiogtn become 
al ered into pea , lignite coal, anthraute, and griphite, are too well known to be 
dwelt upon here at length , suffice it to say that they consist m the abstraction of 
variable quantities of carbonic acid, water and marsh gas, brom the results 

of ohstnations of the Geological bnrvey of Canada, Dr bterry Hunt, Mr Wall, and 
other* It would appear that the Bcporation of these hydrocarbons » the first st^ 
in carbonaceous metamoiphuun, and that such siibstancis when under fa’iourable 
conditiODs— thatis, when kept from the access of air, as in the eaviues of linuwlones, 
or 10 sandstones or shules cohered by impermeable htds — may be presened intact , 
but when they are allowed tn come to the surface (as, for mbtance, m rising thiough 
cracks and superficial grav els j, oxidation takes place, the greater part of the hydragt n 
18 removed, and nltinuuely asphalt and coaly subifances arc produced That much 
of the petroleum of the older rocks may be denved from the decomposition of animal 
master, is evident by its presence in considerable amount in the cells coral, in 
Cormferous limestone which contains exclumvely manne remains, rod >8 not per 
xneable to liquids from without In peat and brown tmd, there is no difiicnltv m 
aupposing that the decomposition of the plants has given rise to the various paraffine- 
like and other solid hydrocarbons which it contains One particular class of these 
sabstanoes — ^namely the res ns' such aft amber, reunite, &c — mav have existed in the 
tusues of tbe plants during their life, as they may all be paralleled with the gom- 
iwsiQ* af Iirjog conifers P^aps the most remarkable amoag these bitoinc.n8 is 
that called SeboLrente, fonnd m the brown coals of Drnaeh in Switserland, and Eger 
In Bohemia which, while reserabhng Hatchetine, ha« the composition of nuu^- 
gas, CgH^, blowing tbe same rdlation to it, that paraffine does to olefiant gis 

Another fact in snpport of the animal origin of some bitumens is that fumisbel by 
the bitnminons odour evolved by nearly all very fossiliferoua limebtenes, as, for in- 
stance, the Upper Siliinan and C^boniftrooB limestones of England, which cLrtamly 
contain no landf-plants 

Another view, put forward by Dr Senft, may be tff nse in tiplaimng why in 
certain eases coals are produeed, and in others bituminous shales it is, tiiat the car- 
bonaceous Bubstance prodneed in pest-b(^ has the power of absorbing and fixing 
carburetted and salpbiantted hydxogeo Now, soppoaiiig m a sea-bed the amount 
of deemnposuig orguic matter, monne plants, moUusos, eonls, &o , to be small as 
compared with theacoompanymg mineral matter (carbonate of lime, silica, clay, &c ), 
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thehjdTneirbonB fonned wonld bellalile to escape, and remain Isolated aa petroleain. 
13at on the other haod, in the case of a great forest-grovth or pea(*b<^ dsoompoemg 
under -water, the hydioearhons separated would be liab/e to be lealKOrbrd 2yr tbe 
gteat ext eee of residual carbon present, and to be condensed giting nse to bituminous 
coals See Naphtha and Pa&affimb 

(For further luformatitm on this subject, consult Steiiy Himfs paper m ^suncmi 
of Science, xol xxxt p 158 , Soft uAer Humut, Tarf, &c , Gtsntr t» 
Cwd Oiis , Bammthbenf, 3f{nercd Otemte )— H B 
PE TUNT-SE IB the Chinese name for what is thought by geologists to he a 
^rdally decomposed g^ te, used by them in the mammictBie of tb«r porcebsia. 
it w analofirous to our Cornish china store See China Stone, Poutflain Clst 
PETWOBTB M \.RBLE A shelly limestone, occurnng in the Wealden strata, m 
the neighbourhood of Petworth, in Sussex See SisbEX — H W B 

PEW TER (Fwfier d'eiam, Fr ) Pewter is, generally speaking, an alloy of tin 
and kad, with a little antimouy or ci^pcr, combined in several different pro- 
pouions according to the purposes which the alloy is to sene The Fnglish 
pewteiers duungui^ three sorts, -uhich they call plate, tnjle and peutci , the 
hrsf and hardest being used for plates and dishes , the urond for beer-pofs , and the 
thud for larger wme mcasuies The plate p&oter baa a bright sili(.ry lustre when 
polished , the best is composed of 100 parts of tin, 8 pdrte of antimony S parts of 
bismuth, and 2 of copper The trffie is said by some to consist of 83 of tm, and 17 
of antimony , but it generally contains a good dial of lead The fey peufer is 
composed of 4 of tin, and 1 of lead The Lngli«h ley pewter contains often much 
more than 20 per cent of lead As the tendency of the manufacturer is to put in bb 
much of the cheap metal as is compatible with the appeal anee of hia aliuy in the 
market, and as an excess of lead may cause it to act poisonously upon all vinegars 
and many uines, the (nneh government appointed Toarcroy, Vanqneliu, and other 
chemists, to a8cert^Ul by ixpeniDent the proper proportions of a sate pewter allot 
These commissioneis found that 18 parts of lead might, without dangir of i^ecting 
•wines, &c, he alloyed with 82 paita of un, and the French gove’Tiiuent in 
consequence passed a law, requiring pewterers to use 83} of tin m 100 parts, with a 
tolirnnee of error amounting to 1} per cent This ordonnance, allowing not more 
than 18 ptr cent of lead at a maximum, bas bein extended to all vcbsels desUtied to 
contain ^imintsry substances A t'lble of specific gravities -wae also published, on 
purpose to test the quality of the alloy , the densirv of which, at the legal standard, 

IS 7 7b4 Any excess of lead is immediately indicated by an increase m the specific 
gravity above that number 

Brituntiia metal, the kind of pewter of -which Enelish teapots are made, is an alloy 
of equal parts of brass, tin, antimony, and bismuth , but the proporUons differ m 
different -woikshops and in many much more tm is introduced Queen’s metal is 
said to consist of 9 parts of tin, 1 of antimony, 1 of bismuth, and 1 of lead it senes 
also for teapots and utlier domestic utensila 

A much safer and better alloy for these purposes may he compounded by adding 
to 100 parts of the Frinch pewter 5 parts of antimony, and 5 of brass to hardtn it. 

T jider Tin, will be found the description of an easy metb^ of analysing its lead alloys 
Tht pewterer fashions must of his articles by castiog them lu bra«s moulds, which 
are made both inside and outside m sanons pieces, nicely fitted together, and luiked 
in their position by eais and catches or pins of vaiaous kinds The atoaJds must he 
moderatilv heated before the pewter » pomed into them, and their surface' should 
be brushed evenly tner with pounce powdir (sandarBch) beaten up with white of igg. 
Sometimes a film of oil is preferred The piems, after being cast, are turned and 
polished , and if any part needs soldering, it must be done with a fusible alloy of tin, 
bismuth, and lead. 

It is practice, however, m the metal works of Birmingham, to raise various 
articUs, as tea-pots niilk jugs and the like, from the fiat into their proper form*, by 
a process called Spikmdig this consists in hringmg the dieet of pewter agniost a 
rapidly-revolving tool, by which, with a little dextenty on the part of tbe workman. 

It » gnidnally fashioned 

PHANTASMAGORIA. The phantasmagoria lanterns are a scientific form of 
magio laateni, dtficrmg from it in no essential pnnoiple The images they prodnee 
are -rariously exhibited, either on opaque or transparent screens The light is an 
improved kmd of solar lamp, but in many cases the o-vyhydrogen or hme hght la em- 
pJoyed. The manner in which tbe beautifltJ melting pietores called dissolving viem 
are produced, as respects the mechanism emploved, deserves to be explained The 
arrapgement adopted m the mstrument is the following —Two lanternB of the same 
size and power, and m idl respects exactly agreeing, are arranged together upon a 
little tray or platform They are held frst to this stand by screws, -which admit of a 
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certain degree of balf rciol^ing motum from side to ude. m order to adjust the foci. 
This beiDg done in sneh a maoDer that the cirele of light of each lantern t^Is preoitely 
upon the same Spot upon the screen, the screvs are tightened to the utmost extent so 
as to remote all possibility of futiher moTcment Ihe dissolTing apparatus consists 
of a circnlar tin plate japanned in blacht along three parts of the circamfcrence of 
which a cresoented aperture mns, the internal between the horns of the crescent being 
occupied bj a circular opening, coicred bj a screwed plate, jemoTsble at pleasure 
1 hui plate IS fixed to a horizontal wooden axis, at the other end of which is a handle, 
b\ «hich tbe plate can be caused to rotate The axis of wood is supported by two 
piUain connected with a flat piece which is secured to the tray. Ihis Bp]>ar8tnsu 
placed between the lanterns in sneb a manner that the circular plate is in front of the 
tubes of both, while tbe handle projects behind the lanterns at the back Tlu‘ plate 
cau therefore, be tnmed ronnd by means ot the handle without difiiculty, ftom behind 
A peg ot wood IB fixed into tbe axis, so as to ptetent its effectiug mote than half a 
rexolutioD The widest part of the ciesoentic opening m the plate is sufBcient to 
admit all the rivs of the lantern before wh ch it happens to he plated On the plate 
being slowlj turn-d half round, by means of tbe handle behind, the opening narrows 
until It IS altogether lost in one of the horns ot the crescent The light of that lantern 
n> gradualh cut oS as the apertmedimmibhcs until it is at length whotllj shaded under 
the mocabie coser oecup^mg the mterral between the boms of this crescentic open- 
ing In piopoitioii as the light is cut off from one, it is let on imm the other tube, in 
CO tsequmcc ot the graduallr luereasing size of the crescent icrolting before it until 
at len^h the widest part of this tuning in 'he plate is presented before the tube of 
tbe secon I lantern, the firs being, as we have seen, shaded This moxement being 
revcrscu, the 1 ht is cut off flom second lantern, and asam let on from the first, 
and so on altcmacelj Thus while the screen alwai b presents the same circle of light, 
>et It is denved farst fiom ouc lantern, then fiom the next 

When in use a slider is introduced into each lantern The lantern before the month 
of which the widest part of the opening in the plate is placed, exhibits tbe painting on 
the Bcncn the light ol the other lantern bving then hid behind tbe cover On turn- 
ina the handle, this picture gradually becomes shaded, w hiie tbe light from the second 
laniero streams tbiuugh the w idenmg opening The effect on the screen is the melt- 
ing aw IV of ttic first picture and the brilliant development of the second, the screen 
b ing at DO in'itant left unoccupied b> a picture 

1 <> principle invi Ived in ih s apparent!} complex, but in realitv simple mechanism, 
IS, mcrelr, the obscuration of one picture and the throwing of a second in the same 
place on the screen And it may be accomplished m a mat vurictj of ways Ihov 
by simply placing a flat piece ot wood somewhat like tte letter Z, on a point in the 
centre so thht a urnately one or the other of the pieces at the tnd shou’d be raised or 
dejire'^ed b lore the lanterns a dissolving sceic is produced Or hy fixing a inor- 
a’ le upright shide, which can be pnshed alternately before one or the other of the 
lanterns, tbe same effect is pioduced 

Individualv exist in this metropolis whose sole occnpstion consists in paintirg the 
mi niite scenes or slides used for the phantasmagoria lanterns Th perfect ion to w hich 
these paintingc are b ought is surpriviog There are tw o methods by which the sliders 
now cm lo}ed are produced In one of these, the outline and detail are entirelv the 
work at the artists penciL For pictures representing landscapes, or whenvei a 
sp rued painting is required, this is the exclnsive method employed 1 be cokHirs are 
rendered triusparent by being gronud m Canada balsam and mixed with Tamish 
The otiicr method is a transfei process The outlines of the subject are engraved on 
copper plates, and tbe impression is received firom these on thin sheets of glue, and is 
the 1 tr iDsforred to a plate of glass, the imprcasion King burnt m the same manner as 
18 effected in eaithenware Sliders produced in this way receive the distinctive name 
of copper plate sliders 'I he subject is merely represented m outline it being left to 
tlie artwt to fill np with the necessary tints, &c 1 he advantages of this method for 
the production of paintings of a limited kind are obvious Latterly photography on 
glass has been employed lo obtain pictures for tbe magic lantern 

Ifeechy's Tnnoptne Lantern, which has been long manuflactured by Mr Abrahams 
of Liverpool, is an imp^-ovement on the ordinary jDAontosmopoita 

PULN ^MCINE See Aniliwii Violtt 

PHBMCINE A colouring matter produced by the action of nitro sulphur jc acid 
on phenylio alcohol Pbenicine » an amorphous powder of a brown colour It is 
sparingly soluble in water, but it dissolves readily in alcohol, ether, and acetic acid, 
also in the alkaline solutions and in lime-water Tbe solution in an alkaline fluid 
IB of a fine violet-blue, but it is changed to brown by the least excess of acid It 
appears to be a mixture of two oolounng matters, one yellow and tbe other blaek 
Phemcine dyes silk and wool, like die aniline colours, without the intervention of a 



PHOSPHATES 


409 


mordant If a piece of eilk or 'wool le dyed with pheniciae^ ft aeqnireB a gamet-ri>d 
colour, on immerBion m a Bcdation of chromate of copper acidulated vith oolphurir 
acid Cotton being prenooely mordanted vith tannin or staunate of soda may be 
dved with, phenimne of a deep purple colour, on being immersed in bet chromate of 
potash The colour u, kowetrer, okanged by alkalies, and deatreyed by seap See 
Watts* “ Dictionaiy of Chemistry" 

PHENOL, or CAKROLIC ACID, was discoreredbyBonge. and afterwards illw- 
trated by the scientific researches of Lanrent It is found in considerable proportions in 
coal tar, and is easily extracted therefrom, in aulficient quantities, not only for the 
preparatiOQ of picrto aoid, bat also for many other appkeatioaa^ as the jmeserration 
of provisions 

On an indus nal sctle, phenol was first produced by the late Dr Ernest &dl a 
German chemical mannfactnier, distinguished for his scientific attunments and 
predilections I^ Sell introduced the use of phenol as a substitute for the erer- 
varying eieosote The claams to chemical individuality of the latter substance, 
notwithstanding namerous investi^tions to which it has been snboutted, are by uo 
means finally established , many diemists, in fiict, considering creosote as a mixture 
of phenol with larger or smalkr quantities of its bomologues, ereaol and pbloroL 
The manufaLture of coal tar-dtrived creosote uas exteosivelv earned on by Dr Sell 
in his focton at Offenbach on the Mam , and Dr Hofmann saw, nearly twenty years 
ago, at that fhctorv, hundied weights of phenol as white and beautifully crystallised 
as the specimens exhibited m 1B62 

Phenol IB obtained by treating the heavier coal tar oils, those boiling between 
and 2 by a solution of soda txr by milk of hme 

Phenol, possessing the characters of an acid, is capable of producing combinations 
soluble m water when acted upon by powerful bases and of being separated in thit> 
manner from the neutral and alkaline oils It u set at liberty again when displaced 
by a mineral acid 

It IS thus separated n the form of an oily hqnid, vhich has only to be dehy- 
drated and rectified to be sufficiently pure for all industrial applicationB A great 
piopoitioD of the commercial creosote is simply phenol, mix;^ with more or lenS 
water 

Chemists have succeeded in converting aniline mto phenol, bnt the invene 
transformation of phenol mto aniline (a much more valuable rehult) remains mdus- 
tnally at vll ei ents iinaccomplishid 

PHENOL BLUE Under certain circamstanees phenol gives rise to the forma- 
tion of a blue colouring matter, which is used to a certain extent in dyemg This 
substance is known in coiiimeree by the name of uzultne , its precise nature is at 
pre»eiit unknown 

The processes employed for the preparation of azuline, are at present kept secret 
It appears to be obtained by means of phenol It is well known that ammoDucal 
Tihen 1 under the infiuence ^ chloride of hme and otlier chlorinating and oxidising 
bodifs readily pi educes a very intense blue colouration {Serllaeicx.'^-^Hofmami ^ 
Aepyrt 

L HORMirM TEN New Zealand ilvx The strength of the phormium has 
been com} ared with other fibies, and the following results obtained New Zealand 
flax, , hemp 16^, flax, 11 J The phormium does not, however, stand the 
alternate ncuon of heat and water, therefore washing and d^ing produce a dis- 
integration of the fibre See Flax , Fibbes 

PHOSPHATES Combinations of phosphoric acid with metallic, earthy, or alka- 
line bises A few only of these reqture notice m this work, all will of coune be 
desenbed in Watts' “ Dictionaiw of Chemistry ” 

l*ko\j^ate of Lme, or And Pko^hate oj Xttnc, is formed when bone earth is treated 
with Bulphanc amd If bone earth is digested with this acid for some time, and then 
water added the dear solntion filtered from the insolnble sulphate of hme will on 
evaporation yield crystals of phosphate of hmew Ground bones are frequently em- 
ployed as a manure their action depends in part np^n the decomposed gelatine, and 
on the phosphate of lime, which they contain in the condition ot a triphosphate See 
Bones When, as tor turnip crops, a large supply of phosphoric acid is required, it 
18 found advantageous to treat the hones widi sDlphnnc si^, by which the tnphosphnto 
u ronverted mto the aoid phosphate of lime The usaal practice is to mix bone dost 
with one fourth of its weight oil of vitnol, adding an equal quantity of water alter 
each portion of acid , the mass » allowed to remain in a heap until quite dry It » 
then sold as SHperphoaphnitf which is a mixture of the gelaunons portion of the bone 
with the acid phenphate and sulphate of hme 

PhosjAatt qf 3fap8ssta enters mto the composition of the bones of miTuals, 

Amongst the native phosphates may be enumerated — 
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ApahU- PbMfAate of Itme. tbe oomposition of irhich muunl pbotpbone md 
43 2h , lime, 50 00 , fliionae, S 77 

Zu-iudit*. Phosphate of iroo and oangaiieBe 
P^tmarpktit Phosphate of lead 

La^ulite Bluesy Hjpdroiu-dipluMpluite of alonuoa and magnesu. 

Turqwtu See TdbQOoise 
riDidxtte Blue troQ earth Pboaphate of iron 
Libttheniie Phosphate of copper 
"i^avdtU Sub phosphate of aliunina. 

Chtidmute, ooosuts of phosphone acid, 37 S , alumioa, 1-1 4 , protomte of iron, 
31 t , protoxite of mAngaoese, 8 9 , iratcr, 1 7 6 
Plu»pltoclu;dcite. Hj droos plio«plute of copper, 

Z>ii/ieAtfe Oreea iron ore Phosphoric aud, 26 0 , peroz di. of iron, 63 1 , niater, 
89 

(Jrmxte Flio«phonc acid, 15 7, oxidt of urBQimii, 6i 7 lime, 6 1 , water, 15 5 
Iheie are tnaii} other combinations which it u unaecessar} to describe 
PB ObPUATlC NODU LES Concretions and nodules ot phosphate ot lioit, w Inch 
occur in latcts m the Oault and Lpper Gietu Sand Iht} are now much usidfbr 
artifi lal manure See C< pboi 

PflOSPilOBlC ACID ez»fa> abanduntlj m the miotral kingdom it » found in 
B reral of the igneous rocks, m combination with metallic oxides and Laitl s In 
the Tegetable kingdom, it is ducotered m the'Cshes oi many plants and it foni s a 
targe and loipoitaat portion of the animal kingdom Anhydrima pho^bta ic acid, is 
the acid formed b> the tivid coiubustiun of phosphorus Mattowte or Metapho^m 
phone aetd, commonlj known ao glacial pho^pborn. acid js now much em] lojcd in 
f Dglanil, though for some cime it did not attract the attention wh eh jt dc^eites in 
the arts and manutactures of this couptiT kor many ot the wants ot the dyer, the 
01 ICO printer, the enameller, and even in the punfi^tion ul some oils ind tat the 
glHci^ pboephonc acid has much to recommend it over anj of the common acids at 
pi Lsent in use Bor nted its price prove an obstacle to its introduction as a praciicai 
a(.tni Finely giound bone ash, digested witb a due pmporttoii of oxalic acid and 
waier, read 1} >ield< a solution of phosphoric acid which require s on j to be e\apor- 
aud in a proper \ esscl to furni«h at once this useful article ( Drc ) li like sul 
jidiuno and orhtr Mrong aeid% jtissot decomposed b> organic matur, aud nij^ht 
hence be employed with great advantage m the prt cipitation oi carmine and other deli- 
cate Vegeta le colours, as well as for more general purposes ^ome experimcnis hate 
al'io shown that, combined w th alumina aud a httie boraeie acid, it it cai able of pro- 
ducing a gliae for earthenware oi extreme beauty and durabilit}, m addition to us 
peifcctly tnnocnous character and power oi improving the colours iiujaitiid by most 
melaiiic oxides when applied to earthenware 

Auothei method of iorming this monobasic acid is the following one part of plios- 
pborus i« eat into small pieces, and introduced into a retort connected with a leceiver 
and conta ning thirteen parts nitnc acid, sp gr 12 The retoit is moderately lieated 
on a sand bath and the niti e acid whidi distils over returned to it from time to time 
until the phuspbonis has disaj^ieared '1 he greater part tae nitric scid t<, iben 
distilled off, and the residual liquor evaporated so long as any water is evolted upon 
oolmg the phosphone acid appears as a colourless {jlass, wrhiehdishohes slowly m 
water 

PHOSPHOims (The following detailed description of the' niautifactaie of 
pbospbonis 18 left m Dr Ure s own words it bemg a good example of his dtacriptivc 
powers when applied to scientific manafactures ) This interesting simple combustible, 
bving an object of extensive consumption, and therefore of a considerable chemical 
manufocture, I shall describe the requisite manipulalionB lor preparing it at some 
detail Put 1 cwt of finely ground bone ash, such as is used by the assayers into a 
stout tub, and let one person work it into a tbin pap with twice its weight oi water, 
and let btm eontinae to stir u constantly with a wooden bar, while another person 
poura into It, in a uniform but very slender stream, 76 pounds cS concentrated sul- 
phunc acid 

The beat tbusexeited to the dilotum of the aeid, aodm its reaction upon the ealeareous 
bjse, is iavonrable to the decompowtum of the bone phosphate Should the resulUng 
snlphata of bme become lompy, it must be reduced into a uniform paste, by the ad- 
dition of a little water from tune to time. This mixture most be made out of doors, 
as under an open abed, on account oS the carbonic acid and other ofEensive gases which 
are extricated At the end of 24 hoars the pap may be tbuined with water, and if 
oonxenient heated with earefol stimng, to complete ue ehemieal ehange, in a square 
pan made oi sheet lead, simply fidded up at the sides IThenever the po^ has loet 
its granular eharacter, it u ready fop trassfer into a series of iaU casket to be forther 
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dilated aad settled, wliereby the clear saperphoephate of lime niiiy he nm ^ by ■ 
siphon from the deposit of s^psum More water most theo be mixed witii the pro* 
eipitate after subsidence of nhich the sapematant liquor la agau to be dravn oft 
The akilfal operator employs the weak aeid frmn one eadt to wadi the dqiosit m 
another, and tberebjr saves fuel and evaporation 

The collected liqaon being pnt into a leaden, or preferably a copper pan, of proper 
dimensions, are to he concentiatcd by steady eballition, till the ealcareoua deposit 
becomes considerable , after the whole has be^ allowed to cool, the clear liqnm* la to be 
ran oS^ the sediment removed, and thrown on a 61ter. The evaporation of the clear 
liquor is to be orgtd till it acquires the consistence of honey %ing now weighed, it 
should amount to 37 pounds One fourth of its weight of charco>il in fine powder, 
thia is, about 9 pounds, is then to he incorporated with it, and Ae mixture is to be 
evaporated to diyness in a cast irou pot A good deal of sulpharous acid is disen- 
gsgtd along with ftie steam at fir«t, from the reaction of the sulphnne acid upon the 
charcoal, and afterwards some sulphuretted hydrogen When the mixture has he< 
come perfectly dr», as shown by the redness of the bottom of the pot it is to be allowed 
to cool, snd packed tight into stoneware jars fitted with close covers, till it is to he 
snhjerted to disnUation Tor this purpose, earthen retorts of the best qualitj, and 
free from air holes must be taken, and evenU luted over the surfhee with a compost 
of fire cl ly and horBe>dang When the coating is dry and sound, the retort is to be 
two thirds filled with the powder, and placed upon proper supports in the laboratory 
of an atr furnace, having its fire placed not immediately beneath the retort, but Co one 
side after the plan of a reverhatorv , wherebv the flame may play mnformlv round 
the retort, and the fuel may he suppbed as it is wanted, without admilting cold air tc 
endanger its cncking Ihe gallery furnace of the palatinate (undtr MbBctnt) will 
show how several letorts ma> he operated upon together, with one fire 

To the beak of the retort, properlv inclined, the one end of a bent copper >ube is to 
be tightlv luted while the other end is plunged not more than one quarter of an inch 
beneatli tbt suifai'e of water contained m a small copper or tin trough plaeeu beneath, 
elobc to the side of the furnace, or iti a widc^mouth^ bottle. It is of adv anuge to let 
the water be somewhat warm, in order to prevent the concretion of tfie phosphorus 
1 1 tile copper tube, and the consequent obstruction of the passage Should the beak of 
the retort appear to get filled with solid phosphorus, a buit rod of non may be heated 
and passed up the copper tube, without removing ns end from the water The heat 
of the furnace should K most dowlr rai^ at first, but afterwards equably nuuntained 
in a state of bright ignition After 3 or 4 hours of steady firing, carbmne acid and 
sulphurous acid gases are evolved in considerable abundance, provided the materials 
had not been well dried in the iron pot, then sulphuretted hydrogen makes its appear- 
ance, and next phovphuretted hjdrogtn, which last should conunue during the whole 
of (lie di<itiUatioa 

Ihe firing should be reguHted by the escape of this remarkable gas, which ought 
to be at the rate of about 1 babbles per second If the dischai ge comes to be inter- 
rupted, It IS to be ascribed either to the temperature being to ) low, oi to the retort 
getting cracked, and if upon raising the heat safiiciently no bubbles appear, it i*. a 
proof that the apparatus has become defective, and that it is needless to continue the 
operation Iq fact, the great ntcetv m ihstilhng phosphorus lies m the minagement 
of the fire, which must be iDceasanii} watched and fed bv the snooeMive introduction 
of f lel, consisting of coke with a mixture of drv wood and coal 

We ma> infer tW the process approaches its conclusion by the increasing slowness 
with which gas » disengaged under a powerful heat , and when it ceases to come 
ovei, we may cease firing, taking care to prevent reflux of water mto the retort, fiom 
condenentiiin of its gaseous contents, by omitting air mto it through a recurved glass 
tube or through the lute of the copper adopter 

The usual period of the operation upon the great sesile is from 24 to 30 hours Its 
theory is very obvious The chnrcod at sn elevated temperature disoxvgenates the 
phosphoric acid with the production of c,uhooio acid gas at first, and afterwards car- 
bonic oxide gas, along with sulphoretted, carburetted, and phosphuretted bydrogeo, 
from the reaction of the water present in the charcoal upon the other ingredierts 

The phosphorus falls down in drops, like melted wax, snd concretes at the bottom 
of the water in the receiver It requires to be purified bv squeenug in a shamoy 
leather bag, while immersed under the surftce of uarm water, contained m an earthra 
pan iMch bag most be firmlv tied into a ball fbrm, of the sue of the fist, and emn- 
yLVtmtA. uudec the water bested ce 130°, by a pant of fiat wooden puseexa, hke tbeee 
with which oranges are sqneesed 

The panfied phosphorus u moulded for sale into little C}linder8, by melting it at the 
bottmn of a deep jar filled with water, then plnugingthe widerendofasli^dyil^^ng 
but straight ^ass tube into the water, sacking thu up to the top of die ^ass, so m to 



412 PHOSPHORUS AMORPHOUS* 

«am It, neict iwmenmg the end m the liquid phoBidiorBi, and BuJitng it up to aiy 
desired height 

The tube being nov dint at bottom by the application of the point of the left 
lodez, mav be taken from the mouth and transferred into a pan of odd water to con- 
g al the phosphonta , wfaicb then will commonly fell out of itseU; if the tube be nicely 
tapered, or may at any rate be poriied out with a atiff wire. Were the glau tube not 
duly warmed befere euokidg up die phosphorus, this would be apt to congeal at the 
sides before the middle be filled, and thus form hullciw c}bndera, very tionbltsome 
and even daagenms to the xuaken of phosphoric match-bottles. The moulded sticks 
of phosphorus are finally to be cut with scissors under water to the nquisite lengths, 
and pot up m phials of a j^pcr siae , which ^ould be filled up with water, closed 
With ground stoppers, aud kept in a dark place Ftnr carnage to s distance^ each 
vial should be wrapp^ in paper, and fitted into a tin-i^te case 

Phosphorus has a pale yellow colour, is nearly tiansparent, brittle when cold, soft 
and pliable, like wax, at the temperature of 70^ F , crystallising in ihonibo-dodicahc- 
drons om cf its combination with sulphur, and of specific gravity 1 77 It exhales 
white fumes in the air, which have a gariic smel], appear Jummouf m the dork dsd 
spontaneously condense mto liquid phosphorous acid Phosphoms melts in close veswl*, 
at 95^ F , into an oily-kwkmg colourkss fimd. begins to evaporate at 217 boils at 
654°, and if poured in the liquid state into ice cold water, it becomes black, but re- 
sumes Its former colour when again milted and slowly cooled It has an acrid dis- 
agreeable taste, and acts dclctcnously in the stomach, though ii has been administered 
a» a medicine by some of the poison doctors of the present day It takes file in the 
open air at the temperature of )6a°, but at a lower degree if parti illy oxidised, and 
bums with great veliemence and splcndonr 

Inflammable match-boxes (bnqtieta photphongvei), no longer used, were prepared 
by putriDg into a khiaU pbial of glass or lead a bit of pliosphorus, and oxidising it 
slightly by BUmng it loimd with a red hot iron wire Ihe vial should be nnstop- 
peied only at the instant of plnnging into it the tip of the sulphur match which we 
wish to kindle Bcndiz hits gi%«n the fiillowiug recipe for charging such malih- 
phuls Take one part of fine dry cork rasp ng, one part of yellow wax, ei^ht paits 
of petroleum, and fear of phosphorus, incorporate them by fusion, and when the mix- 
ture has concreted b> coobng, it is t-apibleof kindling a sutpbm match dipped into 
U Phosphoms dissolves m fat oils, foimmg a solution luminous in the dirk at 
ordinary temperatares A phial half filh d with this oil, being sliaken and suddenly 
Docoriied will gise light cnoaub to see the dial of a watch hy ni,rh 

See Watts ‘ Dietionaiy of Chemistry ” ior a description of ttic tarious combiua- 
tions of phosphorus 

PHOSPHORL S, AMORPHOUS , or Red Phoefhohi b If a stick of pliosphorut 
be pat into an hermetically closed tube and exposed to ihe action of the spetbuni, one 
end will become wfate and the other ted It may be pi epui cd also by exposing phos- 
phorns fora long time in an atmosphere quite free of oxicen or moisture, to a tem- 
perature of 470^ F At this temperature the phosphorna fuses , it remains for 
some time colourless, and then gradually becomes led and opaque Amorphous 
pho^;dioru8 was investigated by Dr Schi otter, of Vienna The apparatus for making 
It consists of a doable iron pan , the intern ediate space between the two contains a 
metallic bath of an alloy of tin and lead , with a cast iron cover to the inner msscI, 
fitted to the top end by means of a screw, and fastened to the outer vessel by screw 
pins lu the intenor non vessel a glass vessel is fitted, m which the phosphorus to 
be operated upon » placed Trom this inner vessel a tube passes, and » dipped into 
wat« r to serve as a safe^ valve A spirit lamp is applied under that pipe if nie(bsar> , 
to prevent U being clogged with pht^horus The phosphorus to be conveited is 
fiiNt of all melted and then cooltd nnder w ater, and dried aa much as possible A fire 
IS now mad under the other vessel, and the temperature raised to such a degree as to 
di lie oft the air, &c The tempei atnre has to he gradually raised, until babbles escape 
at ihe end of the pipe wbuh take fire as they enter the air, and the heat may soon 
rise in the bath till it be 470° F This temperature must be maintained for a 
certain time to be determined by expenenoe the apparatus may then be allowed to 
oo.)l The converted phosphorus is difficult to detach from the glass It is to be 
lev igated under water and then dramed in a bag The phosphorus when moist should 
bt sprcdd tbinly on separate shallow trays of sheet iroa or kad, so placed alongside 
each other as to receive the heat of iteaio, and lastly ohlomle of calcnun or of 
Baud, till the phoaphonia having been fivqnently stirred, shows no more Inminous 
vapcHir The operator should have water at hiud to quench any fire that might 
anw It IS then to he washed till the water lAoiws no trace of acid. Sbonld the result- 
lagr phcqihorns contain some of the uaeonverted article, this may be removed by 
bsulphnret of caiboB. Thns, heat alone offeetB the transmutation It is identical in 
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oompMitKm iritli ordinaiy phosphonu, and ma^ be reconverted intojt witbont loss of 
-Height, and that meiely by change of temperature This sabetanoe renuuna unaltered 
in the atmosphere, u insoluble in sniphuret of carbon, m alcohol, ether, and naphtha 
It req^oirea a heat of 260° C to restore it to the ordinary state, and it is only at that 
heat umt it begins to take fire in the open air It u not lominons in the dark at any 
ordinary temperature When perfbcdy dry amorphous phosphorus is a scailet or 
carmine ponder, vhich becomes darker vben heated On the large scale it is pre* 
pared in dark mBsses of a red or dark bnrwn colour The great advantages of this 
singular condition of phosphorus are, that it does not appear to affect those persons 
vrho are employed m the manufiteture of luetfer matches with the loathsome disease 
which the nse of the ordinary phosphorus produces See LucxFaa MaTcHsa 

PHOSPHORUS MATCHESi See Luciter Matchu 

PHOSPHORUS PASTE, Jbr the destruction of rata and iHie« The Prussian go- 
vernment issued an ordonnanoe on the S7th April 184^, directing the following 
eompositiou to be substituted for arsenic, for destroving rata and mice $ enjoining the 
Butlionties o/t the different provinces to commonicate, at the eupirat on of a year, the 
results of the trials made with it, with the view of foaming a law on thia snlyeot 

The following is the fornraU for thn, paste — 

Take of phosphorus 8 parts, liquefv it m 180 parts of lukewarm water, pour the 
whole into a n.oFtar add immediately 180 parts of rye meal, when cold mix in 180 
parts of butter melted, and 1S5 parts of sugar If the phoepboms is m a finely d» tded 
state, the ingredients may bo all muted at once without melting them,, This mixture 
will letam its efficacy for many yean for tho phosphoius is preserved by the butter, 
and only becomes oxidised on the surfhee Rats and mice eat this mixtnie with 
UMditv, aftei Hbich they swell out and soon die Several similar preparauonb are 
now made in this conntr^ for the distraction of vermin 

PiJOl 0 G^UVANOGR^PHY A name given to a process invented by 
Mr Pretsch for producing engravings foom photographs by the application of the 
galwtno plaattc process It is not now employed altbough gnat efiora were made to 
intioduce it to the public The principles involved, are bufficiently described in 
pHOToouapnic Escuiviva 

PilOTOGhH Sin Puaffiae Od A term whicb bas reecmly found its wav into 
commerce, to designate certain oils or nai h has for illuminatiDg purposes It is gene- 
rally prepared from shales, bionn coals, or canuels Boghead coal and the numerons 
^arictieo of infiammabie shnles whieh more or les^ resemble it are specially adapted 
for the preparation of photogen The chief physical di^rence beta een photogen and 
ordinary coal oils of the same boibng point, is the specific gravity, which with the 
former tares from 0<t20 to 0 830, whereas common coal naphtha never has a less 
density than 0 830° It is true that photogen may be obtained of as high a density 
abO JOO hut then it will be of in cxcessiielv hi^h boiling pomt, and, in all probability, 
aaturaud Hith pai affine 

1 be light oil ki OH D as photogen may be obtained from common bitnmmous coals 
bv distilling them at i lower temperature than is emploicd ii gas woiks To obtain 
the maximum amount of photogen from coal, the temperature should not be much 
above 700° C 

Preparation —The coils broken into small p cces the smaller the better, are to be 
heated in vti tibal or horiaontal iron retorts the tar being received thnngh a very wide 
worm into large tanks Some manufactui ers nse vertical, and others horirontal retorts. 
It 18 also common to distil the eoals by the heat produced by their own combustion 
If the latter process be employed, the arrangements for condensing the product must 
be -eery perfect or great loss will be sastained, owing fo the air which bnpports the 
combustion carry uig away a considerable quantity of the hydnwarfaona This power 
of air to saturate itself with vapours is of great importance m the ehonoms of all pro- 
cesses where the distillation of one portion of snbstance is carried on by the beat 
evolved by the combustion of another It is not uncommon m practice, where the 
cylirders are honsontol, to place the coal or other matters to be distilled in semi 
cylindrical trays, which are capable of being mserted mto the retorts, and abo of 
hieing removed to make way for another charge at the completion of the operation 

The tar obtained by any of the above processes is to be redistilled the lighter poiv 
tions form (when purified by means of aulphnnc acid and alkalies) the fluid Luown m 
commerce as ‘'Boghead naphtha” See Nafhtba, Boorsas In Germany and 
some other places, it is osoal to divide the distillate foxrni the tar into two portioos, one 
being for the preparation of photogen, and the other for "solar oil ” 1 his division u 
made as the fluid runs foom the still , the more lolatile constitutmg the photogen, and 
lees the solar oil 

The fbUowmg taUe by Wagenmann will be found of great unporhmee to those who 
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•re laterested in Ibe commeveial Telse of the differeut varieties of coats and bitamena 
•8 Booreee of lUniouiatuig oiU — 
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The process of pnnfication is the saioe m both cases, namelj, alternate treatmeuta 
widi ccmceiitrated auiphunc acid to remote the highly ccdonred and odorous consti* 
tueots of the crude distillate, and 'washing 'with an alkali to remove earholic acid and 
its congeners , also that portion of auiphunc acid which remains suspended m the 
naphtha, and the sulphurous acid produced by the decomposition of a ptn-elon of the 
auiphunc acid by the carbon of certain easily decomposed organic matters in the ern^ 
distillate This deoosnposibon of the snlphuric acid happens thus — 

SSO>HO + C'- 2SO* + 2HO + CO* 

There IS another advantage m the treatment of the Huid by alkalies, inasmuch as 
some su^hide of hydrogen, and probably other foetid sulphur compound is decom- 
posed and the resnlting producta remov^ 

In preparing photogen from any of the sources enumerated, much must be left to 
the discretion ot the mann&ctiirer both as regards the apparatus and the chemical pro- 
cesses In some instauccs tibc solar oil and photogen are with advantage prepared 
separately, but in this oonntry it u more usual to mix the heavy and light oils together 
so as to produce a fluid of medium density and volatility It must be remembi red 
that while the more volatile hydrocarbons confer extreme inflammability and fluidity, 
they are at the same tune more odorous than the less volable porbon of the distillate, 
which ■ the true paraffine oil 

The loore odorous impontiei m photogen appear to bo easily snaceptible of oxida- 
tion This IB evident irom the facility with which foully smelling photogen loses its 
offensive odoor m contact with hiebromate or manganate of potash, or even animal 
eharcosL Their exposure to air even greatly improves the odour, and a recently 
diBiilled photogen, which is very i^leasant, Hornes comparatively sweet if kept m 
tanks or barrels for a few daya The same thing happens with many essential oils, 
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■adi u those of peppemintt clores^ &« The preseoee of sulphuTons scid in photogen 
mav be instsotly detected shaking a bttle in a test tube with a Ibw dropv of a very 
weak solution <h bichromate of potash , if sulphurous and be pre<tent a poition of the 
chromic acid will be reduced to green o^e, which will mstantly betray presence 
cf the reducing agent allnded to 

Photogen often shows the phenomenon of dtchroism, but the more it is pnnfled by 
acids the more feeblr is the coloration by reflected light observed, and if the less volatile 
portion of the distillate be rqecteo, the property alluded to will not be perceived 

In disalling the heavy oils or tars produced by distilling Boghead coal or other 
photogen^yielding substances, it is particularly to be observed that the worms or other 
tubes proeeedmg from the stills, if of too small dumeter, are liable to become 
choked up with paraffine , this, it unobserved might lead to aenous results It is 
very convenient to have a steam pipe inserted into the worm tubes or condensing 
tanks, to enable the water to be heated to sneh a point as to melt any solid matters 
in the worms, and allow them to be wasl ed into the recipient by the fluids distiUmg 
over 

None of the cannel or bituminous coal, shales, or other substances used for yielding 
burning fluids by distillation, give distillates of such pnritv and freedom from 
odour, as Rangoon tar The mure volatile portion of the disullate from the latter 
has obtained m commercL flie absnrd UAme of hherwoodole , it is used instead of 
coal bLDZole, for rcmovmg grease, &.c The paraffine obtained from Rangoon tar 
has a greater v alue for commercial purposes than that from Boghead coal, inasmuch*^ 
■s it has a higher mtUing point, w hich renders it better adapt^ for candles The 
following are tht, melting points of various "ainples of paraiSne — 

Vrtun^ pn nt 

Boghead coal paraffine - - - - - 114®I*alir 

Ditto ditto another specimen - * 108-' „ 

The last, after being distilled ----- 108° , 

'lurfpdnfiine - 116° „ 

Bituminous coil paraffine, piepsred hy Atwood’s piocess - 110° „ 

Rangoon tar paraffine 140° „ 

It IS curious to observe the effect of light upon photogen Some samples of 
eatremih dark colour, when exposed to its inflneDce fur a few ^ys, become as 
completely bleached as anunal oils would under these circumstances At the same 
tine, as we have before hinted, the flflour becomes mu<h improved A photogen 
of good quilitv has by no means a repulsive odour, but if luuch of the more volatile 
consatueuts be present, it is impossible to avoid its being duagreeable if spilled about 
Ihe It 86 volatile hydrocarbons have comparatively little odour It dmuld not be 
too mfl imm ible, that is to vay, it must not take fire on the approach of a light 
If It does. It » owing to the more volatile portion not having been snfficiently 
removed — C G 'W bee PAEAirixE for a description of its mamifactnre 

PHOTOGRAPHIC EHGR WING The first who appears to have had any 
idea of beliogiaphic engraving was Nicephore Niepce According to M Aime 
Girard the first proof taken by him by means of this process bears date 1827, some 
dozi.n years before the publication ot Sir Talbot's PhoUigenK prorevef Phis process, 
which IS now almost foi gotten, was very Bimjde, it consisted m spreading a thin 
layer of bitumen of Judea upon a eopper or pewter plate, which was then placed m 
the camera obscura where it was allowed to remain some hours, until it hod received 
the impression of the external obieots towards which the lens had been directed On 
wiibdiaw ing the plate it was submitted to the action of the essence of lav ender, which 
dissolved the poruons of the bitumen not acted upon by the light, leaving the metal 
bare, whale the lemaimng bitumen reprodoced design Passing the plate after- 
wards through an acid solution it was found that it bad eaten hollows in the metallic 
plate, while the other parts were preserved by the protecting varnish Suth was the 

E rociss that M Nidpce revealed to Daguerre when be ente^ into a partnership with 
im Nidpce died in 18S3, afcei straggling twenty years, dunng winch be <>peot his 
time and uioney m endeavouring to piifeet his diswvery, poor and almo<>t otiknown 
Six years later, that is in 1839, M. Daguerre made bu discovery public In the 
meantime hr had considerably improved on Nidpcc’s process , but the introdnction 
of the Calotype led to the abandonment ot the process foi some years 
The next procMs to which we shall refer is that of Jil Ftseau He todt a Daguer- 
reotype plate and submitted it to the action of a nuxtore of nitrK, nitrons, and hydro- 
chloric acids, which did not a£^ the whites of the picture but attacked the blades 
with i resulting formation of adherent chlonde of silver, which speedily arrested the 
Botton of the acid This he removed by a solution of ammonia, mid the action eff the 
acid was eontmued. Thu pioccsa he continued until a flnefy engraved plate was 
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Uw malt, bat die lince of tliu plate were not deep enoagh to allow oF prmta bciDg 
tak«i trtaa it i and to remedj thu^ lie covered the plate with some drying oil and 
Aea, wiping it from the euiaee, left it to dry m the hollowa He ofrerwarda sub 
nntted the pWto aneleetro^hemteal process which covered the raised paitowith gold, 
leaving the hollows m which the varnish remained untouched Oh the compkt on of 
the gimiDg this varnish was removed by mesne of caustic potash, and the sarface of 
the plate, covered witih pmint de pravure, producing what is technically termed an 
agnatmt ground, and the deepening of the hoes was proceeded uith by niians of the 
acid Tke Daguerreotype plate was by these means converted into an engraved plate, 
bat as It was silver it wonld have worn out very soon, to obviate vtbich an im- 
pression was taken on copper bt au electro chemical process^ which could course 
be renewed when it showed signs of wear 

U Glandet and Mr Grove both produced some very beautifiil engravings on the 
Daguerreotype plate, but as these processes have proved rather conous than useful, 
thev need not be described 

Oo the 89th of Oct. 1352 Mr Fox Talbot patented a process which was similar 
to the pHorooALvANooBAPHTC process previousU usi^ bj MM Pretsch and Poite- 
Tin as regards the sobstanoe fir^t used, v a , a mixture of bieiiromatc ot potash a id 
gelatine , but the remaining portion of the process was conducted o i the san e pi m- 
ciple thnagh in a different manner, to that oi M Fireau 

Mr Mungo Ponton discovei ed the ose of the bichi ornate of potash is a photo 
graphic sgrat, and Mr fioberc Hunt subsequentlr published a process cali^ ^Iic 
“Chromotype’ In both diese ptneesse' the peculiar property of the ehroniic and 
liberated under the action of sunshine to combine vith oigamc matter, nas pointed 
out MM Pretsch Poitevin, and Talbot onlv availed thein&i le es oi thy prcin us 
discoier}, and in each in Tance gelatine ua< rendtted insi (ubie be the d< co npoyition 
of the bicbroRiate of potash under the influence of arlitiu power llv diset Kiii,; uff 
the still soluble portions of the gelatine, either metal could be precipitated b> the 
voltaic latterv or an etching pioduced 

In 185 ) M. Hiepce de St \ictor tlie nephew of bi cephnre Niepce took up bis 
uncles plan and w ith the assistance of M 1 eninitrc whoh d also assisted bis uncle 
endear oared to perfect it but though he n odifled and iinpi ived it h s sucee>>b \ as 
not rerr great it was alwijs found seccssaiy to hate the a'lSistanoe of aneo,,rdrcr 
to complete the plate 

After this rnanv others among whom may be enumernted MM Lcrcbours T,emer- 
cier Barrevsnl, Davanne, and hnally Poitevin,** endeavours. d to obtain a dea pn bv 
similar means on stone 1 he last appears to have succeeded llis method in basid 
on the chemical reaction of light on a mixture of gelatine and bichromate of polish as 
above This mixture, which when made is perfeclU solnble in « atei becomes insnluble 
after exposure to the light His mode of piuceedmg is asf lUows — Uc spreads the 
mixture on the stone, and after drying lays the negatiie upon it and exposes it to the 
light After a smtable exposure the negative is removed a id the porUuiis not acUd 
upon by the light are washed away with water, and the design remains with the pio- 
perty of taking the ink like an ordinal y lithographic cravin The stine is then 
transferred to the press and proofs taken in the a«ual way It is sa d tl at exccllei t 
pictures have been obtained from the stone after 900 copies had been puilecL 

The process of M Charles Negre, which has excited much attention in Pans is 
more eompheated than the prec^mg but yieldx superior results His process 
appears to be not unlike that M Fizeau He i mfloys acids to eat tne lines into tlie 
plate and at a certain stage of the process it is submitud to thn action of a galvanic 
bath which plates it with coj^r, silver or gold, according to eiieuinstanees By his 
process the half tones are pr^ueed with much ^licacv 

If r Fox Talbot’s process of PhotiH/fyphie Litgraving has been thus described by 
himself 

* 1 employ plates of steel, copper, or zinc such as arc rommonly used bv engravers 
Befino using a plate its surface snould be well cleaned , it should then be nibbed with 
a linen cloth dipped in a mixture of caustic soda and wbiting, in order to remove any 
remaming trace of greasmess The plate is then to be nilbed diy with another linen 
cloth 'rbjs prooeiB is then to be repeated , after which, the plate la in general 
sufficiently clean 

“ In order to engrave a plate, X first cover it with a sahstance which is sensitive to 
h^t This IS prepared as fbllous — About a quarter of an ounce of gelatine is dis- 
solved in eight or ten ounees of water, by the aid of heat To this solution is added 
about one ounce, by measure, of a saturated solution of bichromate of potash in wat r, 
and the mixture is strained throngfa a hoen cloth The best sort of gelatine for the 
purpm is that nsed by cooks and confectioners, and commonly sold under the name 
of gelatme In detail of this, isinglaH may be used, but it does not answer so well. 
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Some flp^eimens of lamglus hare an aoiditf whtch slightly corrodes and iiuares die 
metal plates If this accident occurs, ammonia dionld be added to the mixtare, i^wh will 
be found to correct it '1 his mixture of gelatine and bichromste of potash keeps good for 
■ereral months, owing to the antiseptic and preserving power of the btehromate It 
rtmaiDs liqmd and readt for nse at any time danng the nuumer miMiths, but m cold 
weather it becomes a jelly, and has to ^ wanned befoie using it it shonld be kept in 
a cupboard or dark place The proportions given above are convenient, bat tb^ 
maj be considerably varied withi^ injormg the result The engraving procesa 
should be carried on in a partially darkened room, and is performed as follows — 
A little of this prepared gelatine is poured on the {date to be engraved, which is 
then held vertical, and the superfluous Iiqnid allowed to drain off at one of the comers 
of the plate It la held m a honaontal pusitun over a spirit lamp, which soon dries 
the gelatme which u left as a thm film, of a pale yellow colour, covering the 
metallic anrihee, and generally bordered with several narrow bands of prismatie 
colonrs These eolonrs are ot use to the operator, by enabling him to judge of the 
thinneu gf the film when it is very thm, the prismatic cokmrs are seen o^er the 
w liole surface of the plate Such plates often make excellent engravings , nevertheless, 
IB 15 perhaps safer to nse gelatine films which are a little thicker Experience alone 
can guide the operator to thi best result. J he object to be engraved is then laid on 
the metal plate, and sen, wed down upon it in a photographic eopyiog frame Such 
objects may be either mateiiol substinces, as lace, the leaves of plants, &c , or thty 
may be engravings, or wntiiiga, or photographs, &c &c The plate bearing the 
object npon it IS then to be placed m the snnshine, fur a space of time varying from 
ooe to several minutes aocoiding to circnmetances , or else, it may be plae^ in com 
mon daylight, but of course tor a long time As m other photographic processes, the 
judgment of the operator i<« here called into nlay, and his experience guides him as 
to the proper time of exnosurc to the light When the frame is withdrawn from the 
light, and the object Temovtd from the pUte, n faint image is seen npon it — the yellow 
colour of the gelatine having turned hronn wherever the light has acted, 

The noveTtv of the present intention consists in ftie improved method by which 
the photographic image, obtained m the manner above deocnbed, is engraved upon 
the metal plate The first oi these improvements is as follows — 1 formerly sup- 
posed that It was necesbiry to wB<>h the plate, bearing the phott^raphic image, m 
watei, or m a mixture of water and alcohol, which disbolves onlv those portions of the 
geLtinu on which the light has not acted and I believe that all other persons who 
have employed this method of engraving, by means (ff gelatine and bichromate of 
potash, have followed the same method, viz, that of washing the photographic 
image But how ever caiefnlly this piocL-s is conducted, it is frequently found, 
when the plate is again div, that a slight disturbance of the image has occurred, 
which, of oimrse, is injurious to the btauty of the result , and I have now ascertained 
that It IS not at all necessary to wa«h the photographic image , on tho contrarv, much 
more beautiful engravings aic obtained upon plates which have not been wsshid, 
because the mote delicate lines and details of the picture havi. rot been at all dia- 
tnrbed. The process which I now employ is as follows — Viheu the plate, bearing the 
photographic image, is removed from the copying frame 1 spread over its surface, 
can. fully and very evenly, a little finely-powdered gum copal (m default of which 
common resin may be employ edl It is much ea&ier to spread this resinoa« powder 
evenly upon the surfoce of the gelatine, than tt is to do so upon the naked sarface of 
a metal plate The chief enor the operator has to guard against is, that of putung qq 
too mnoh of the powder the best resolts are obtained by using a very thm layer of 
it, provided it is uoifunnly distributed. If too mudi of the powder u laid on it un- 
pries die action of the etching liqmd. When the plate has been tihus viry thinly 
powdered with copal, it is hild horizontally ovec a spirit lamp in order to milt tlia 
copat I this requires a considerable heat. It might be anpposri that this he iting of 
the plate, after the formation of a delicate photogra^ic image upon it, would disturb 
and u^ure that image, hat it has no such effect melting of the copal is known 

by the change of colour The plate should then be withdrawn from the Ivmp, and 
suffered to cool ’^is process may be called the laying an aquatint ground upon the 
gelatine, and 1 believe it to be a new process In the common mode of laying an 
aqnaunt ground, the resinous particles are laid upon the naked sorihee of the metal, 
before the engraving » onmmenori The gelatine being thns covered with a lay er of 
copal, disseminated uniformly and in nuuute particles, the etching liquid is to be 
poured on This u prepared as follows — Mnriatic acid, otherwise called hvdro* 
ehlone aoid, is saturated with peroxide of iron, as much as it will dissolve with the 
aid Ilf heat After straxoing the solution, to remove imponties it is evaporated till it 
IS considerably rriuced m volnme, and » then poured off into bottles of a convenient 
eapacity t as it cools it stdidtSes into a brown aemi-crystallme mass. The bottles ary 
Vot III. E E 
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then well eorVed op* and kept for ose I ahall call thu preparatioa cf itoq by tbe 
fivite of percbionde of iron la the present speahcstion* « I bdiere it to be identical 
« ith the substance descnbed by oheuucal at^ota under that Dizne — for example, see 
TVaers Chmatbry, fifth edition, page 6S7, and by others called permanste of iron 
>-for example, see ^roaifs of Clhemstiy, second edition, toI ii page 117 

** tt u a substance -very attncUTe of moisture When a bttle of it » tuen foom 
a bottle, m the form of a dry powder, and laid upon a plate, it gntikly deliquesces^ 
absoibinx tbe atmospherio moisture In solution in watci , it forms a yellow liquid in 
small tbmknessea, bnt chestnut-brown in greater thieknessta. In order to render its 
mode ot action m photographic engraving more lotdligible, 1 will first state, that it 
can be lery usefull} em^oyed in commoa etching , that » to aa} that if a plate (d 
copper, steel, or sine is covered with an etching ground, and lines are traced on it 
with a needle’s pomt, so as to form ao} artistic su^ect, then, if the solution of per- 
chloiide of lion u poured on, it quiiklj effects an etching, and does this withont dis- 
engaging hubbies of gss, or causing any amell , for which riason it is much more 
eonvenient to use than aquafortis and aUo betanoc it does not injure the operator’s 
bands or his clofoea if apilt upon them It may he cmploj ed of various strengths lor 
common etching bnt requires pecubar management for photoglyphio engravug, and, 
as the Bueem of that mode of (.ngravuig Uuefl} turns upon this point, it should , 
be well atteodid to 

Water dustAves an extracrdinaTvqnantit} of perchlonde of iron,8onu.t mes evoh- 
mg much heat doling the euiuton 1 find that the. following is a oonicnient way 
ol proceeding — . 

* A bottle (fTo I) IS filkd with a satuiatcd tu’utiou of perchloridt of iron in 
water 

“ A botde (No S) with a mivtnre eoosisung o fiie or six parts of the satnratLd 
so QtioD and one pat t of watir 

** And a bottle (No, 3) with a weaker liquid, consisting of equal parts of water and 
the saturated solution Before attemptii^ on engi luna of importance, it is almost 
issentul to makt pieliminarj trials in order to ascertain that these liquids are of tbe 
proper streogtfas Ibese tnals 1 shall thtrefore now piocoed to point out 1 hare 
already explained how the photographic image u made on the surmoe of the gelatine, 
and covered wnh a thin lajer of powdered copal or resin, whieh is then melted bv 
holding the plate over a lamp \V hen the plate has become petfectlj ctdd, it is ready 
ior tbe etching process, which is performed as fol'ows — A small quantity of the 
eolation in bottle No 8, vis that consisung of five or six parts of saturated scduticm 
to one of water, is pound upon the plate, and spread with a camel hair bmdi evenly 
all over it It is not necessary to make a -wall of wax round the platen because tlie 
Mantity of liquid employed is so mnall that it has no tendency to run off the plate 
The liquid peoetntea tlie gelatine whtreier the light has not acted on it, but it 
refoies to penetrate thOde parts upon which the light has suffiuently acted It u 
upon this remarkable fimt that tbe att of photoglyphio engraving u mainly founded 
In about a minute tbe etching la seen to begin, which is known by the parts etched 
turning dark brown or black, and then it spread over the whole plate — the details 
of the picture ajqieariog with great rapidity in every quarter of it It is not desirable 
that this rapidity should be too great, fur, m that case it la necessary to stop the pro- 
cess before the etching has acqnir^ sufficient depth (which requires an action of 
some mmutes’ duration) If; therefore, the etching, on trial is found to proceed too 
r^dly, the strength of the liqnid m bottle No S must be altered (by addmg some 
or tbe satarated solution to it before it is employed for another engraving), but if, on 
the cODtriUy, the etehiog foils to occur after (he lapse of some mmutes, or if it begins, 
but proceeds too slowly, this is a sign tbat the liquid m bottle No 8 is too strong, and 
too neai ly approachmg saturation To conect this, a httle water must be added to it 
before it la employed for another engraa mg But, m dmng this, tbe operator mnst 
take notice, that a very minute quantity water added often makes a great difference 
and causes the liquid to etch veiy rapidly He will therefore be carefol in addmg 
water, not to do ao too freely When the proper strength of the solution m bottle 
Na 8 has thus been adjusted, which generally requires three or four experimental 
trials. It can he employedwith aecm-ity Snpposmg, then, that it has been a«oertaiQed 
to be of the ngbt strangth, foe etching u eommeneed as above mentiooed, and pro- 
ceeds till all the details of the picture uve become visible, and present a satisfoetory 
appearanee to the eye of the operator, which geotrally ocoura intwoortfaree miaateai 
the operator stiniDg the hquid all the tune with a eamiJ-bair bmdi, and thna slightly 
rabbmg the snr&ce of the geUtme, which has a good effect When it seems lucely 

the i.tchiQg will improve no further, it mnat be stopped Thu u done by wiping 
cw tlu liquid wifli cotton wool, and then rapidly pouring a stream of oidd water over 
the plate, which cart «a off all Oie remainder ta it The plate u then wiped with a 
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clean linen cloth, and then robbed with soft whiting and water to renaoTe the gela*- 
tiup ilie <.tohing la then found to be completed 
Photographic engra\irg baa not, ap to the present time (1867) been sueceMfulIy 
introduce into the Arts Many eepecially latereahng procesaea hare been devued, 
and on the small scale, with the pioper amount of care, the results have been all that 
» desirable , hut when it has been attempted to apply the process on the larger scale. 
It has either failed entirely I ten uncertain in itsnsulta or too costly for the geneial 
public i be application of photograpl y to the litbo^phic stone and to zinc ( see 
PuoTo ziNcooBAPHr) ai« far more successful and the reproduction of ancimt 
documents by the proeees under the direction of Sir Henry James, R £ , has giieii 
ns the means of Effusing information of the most intnestiog ^nd, in an entirely 
new ftirm 

PUOlO GALVANOGRAPHP A name given to a peculiar process of photo- 
graphic enftraiing, in which the galvanic battery performed an important part 
PHOTOGR APUIC PRIN TING Hoxf6«ry s /felts/ PtinUt g nine be properly 
included under this head The process » thus described — A slK,.t ot talc of the 
size riqatredis affixed -with gum or water a plate of glass and pUcc on a levelling 
stand some bichromatised gelatine is then poured on its surtace to lotm an even 
coaung ^\hen quite diy, the talc by means of a knife is removed, the exposed 
burtace catefullv cleaned, and placed in contact with the negative that is to be 
reproduced rhe gelatine is> protected by a piece of blotting paper, then cot ered 
with a glass to ensure oniturm pressure and close contact betw,.en the talc aud the 
negative After expoont e to the sun fur an hour, the film must be placed face upwards 
in a dish of hot w ater this will dissolve all the gelatine unict^ upon by the sun, 
li a-i ng a picture m relief the parts mosv acted on standing in highest relief When 
no moie gel itme will dibsohe the film is dried by heat to a certam stage, then 
naturally this is to prevent the gelatine from splitting from the talc 

Reliefs thus obtained will keep in a portfolio tor any length of time, and are ready 
for the operation of seem mg an intaglio iroprcFston m metal Thu was obtained m 
the early days of the process by tie moulds being iormed by electrical deposition 
i his occ'ibioned great loss of time , but after some experiments, Mr oodbury found 
that tho relief was hard enough to be impressed in soft metal, finthfolly transmittmg 
the most delicate details tad the rehej itst.lf still remamiog perfect Ihe laiter 
process occupies but one minute, while the other to>k some da-ys The metallic 
intaglio IS produced in the following manner — Thegelati e relief, with a clean sheet 
ot inital compost d of type metal and lead placed ou it; are submitted to hvdraulic 
pitssure As it is of the greatest importance that it should be kept perfectlv flat, 
a shttt of BUel of B fficient thickness to prevent its bendmg or yielding when in the 
piesS IS ])Iaced under the talc, and a similar one on top of the metal Ihe amount 
ot pitssure varies with the softness ot the metal employed but the approziina e 
amount m iv be stated as lour tons to the square mch Thu process does not in the 
It ist iigure the gelatine mould, -which will serve for many tunes, thu is an important 
adi antage 

Ihe process of printing from the metal mould is conducted m the following 
manner —The press is ui^c in the form of a veiy shallow box with a winged lid. 
In the bottom of the box is placed a plate of thick glass (resting on four screws), 
and in the lid is a aim lat plate Ihe mould is placed lace upwards on the gloss m 
the box ai d raisld by means the screws to come in contact with the glass bd 
when closed A small quantity of ink la then placed on the middle of the mould, the 
sheet of paper is laid on the top of the ink and the bd being closed, the ink spreads 
oat between the piper and the monld filhng up the cavities in the latter, the super- 
fluous poition escaping over the edges The iid should remain closed until the ink 
is sufiicienUy set to allow ot its being removed with the paper The conditions 
reiuired in Uie ink are fiaidity with rapd setting, transparenev, and fhcility for 
removal ftrom the mould with perfect adherence to ihe paper All these are found 
in gelatine to wbica any colounng matter may be added The mk must be kept 
warm the heat and str ngth being such as to ensure its setting in a reasonable time, 
the mould should be slightly moistened with oil to prevent the ink adhering to it 
After remaining ui the Itox for about ammute the paper is removed, taking with it 
the moss of gelatine, which at thu stage forms a picture m rebef (hence the name 
tbis process, re/<e/prtHfuip),but as it dries, this peculiarity graduaUy disappears, and 
when It Is quite dry not a trace of it is left One operauw may work wreial of theie 

E ressea at the same time, and by so doing he may produce from lAO to 200 pnats per 
our Ihe pnnt is fixed by munersing it for a short tune m a solutwn of alom, which 
renders it impemons to mouture and improves its mechanxUI conditwa. When a 
soitaole paper u employed to receive the image, details almost nucroscopic in their 
minuteness are formed m the hailed picture, comhioed wnib iMllbance and vigour 
If the un rre iu fiwns be received on opal giau instead of papw, traiupaieucies of the 
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iUMdagrtaa ef rapaae* ft«iaiiBft«kei^buftad hftv tha taoat mtenaa atoiwR, yfSkv 
not oal/ vrodiiM ikft dwmieal obaaga, bat actaallj praveaU iC| or how ihft 
Ihjk a ht tbik of the Mft bMfa aair^>apMdiiBeaftrBM>itftodya<boiBiealdecwBpoartiaii. 
& llii^ea,u 18S7k ealled bis istareMng dueomy HBUoa>A9BT» or mi-wrUoA 
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M^ift^otfOBary H » oor poraoie 01^7 to deal mih die ehief prindplea inyolTod 
bk 4ii yeiy iaSereMiOf aat, wd to giTS brief deaonptems ai mne of ihe more 
tcai, leftereiMgtr the jKooevea whidi have been latfodaeed. There are 
ontaia dwaleal conpenadSi end eqieoialtj aome of the aalts of eilTor« which are 
rapidly decoawoard by the iaflaenoe of the SDOahuw, and even, though more elowly, 
by Mduuiiy dayfaght, or powerM artifloial U^a As the extent to whieh the 
ieeomaodtion ia earned oa, depends npon die intranty of ladutioa proceeding firom. 
kfae olpee^ or paam^ thn^ il^ aoeordiai^ as ve are employing the re^^ or 
he tnmanitied vaya. It will be ohrioiu that m dull obtain very ddieate gradationa 
kf dadceting,andthBS the photMia^ will rqireae&t m a very refined manner all 
fluM detalli 'idddt are rendered y wide to thp eye ^ li|^ and dudow. 

Them are two meiheda by which photiigrBpltaeaft be taken the firat and annpleet 
'* by Mofor-foutom, hat ftia ht a^keable only bo the eapyxngof aamyiiiga of aneh 
B ota ei a it apeehacna aa ami ba i«irm oat upon paper, aM objaeta lAidi are entirely 
sr In part ttwimaeiit The o4er method u by throwing opon du prepared paper 
^ wage obbuaed by die nae of a leni fitted into a dark box the eoauni oAacani, 
To oftrry owt oithar of duae methoda eettain aenaittye anr&cm auat be prodooed t 
fteeadwrahaO efadai ear first atten.boa.-~ The aitiat reqatrea 
1. Sittaseftf adeer. 

1 : Jkmmoiiia nitrate of ailver 
fiL Oldersde of ether. 

4 . lo^of advnr. 

Ik Srowde of sdvar. 

rhooe five dunueal eompoanda may be regarded aa die agenta xnoat eaaentjal in the 
paeiaatt&wyfi ‘^bataqpw|hi& wvriMffk 

1 . Kmun 41V Seuran. The cryatalbsed salt dionld, if poaiible, alwaya be 
proeored. TbcIhaadiutratakWiiiebiasoldiD ^liadricalati£ka,uiBoreljahletoeQD-> 
lamiiiaiiaii,mdftepi^in wUch each sthk of twodradmum wrapped being weighed 
widi the diver, rendera it leas eeooonuoal A pieparatum it aomeumea eold for 
nitme of aihcr, at Aom fid to PdL the oniee lew than dm ordinary price, which may 
hldBee the nowgary to pwohaao iL llua reduction of pnoe » e&eted ij fiuing wtM 
fibendtofaihar a prn^tas of mme oopraeoe salt. geMraUy the otlnite^ or aitrato 
of p u t s* . Thu frand Vi readily ddeoted by ctheenrmg If the aah beeoma molat on 
k hi the alr,^ very mull admixtnraaf otqiper reedeiiag the nitrate of sUver 
■cent The evila to 4a pbotognpher an, want of Mnnhiitj upon eraomre, 
andjiak pwUWhildy <ena in tlw dark) of the ibhbad drawmgi 
tW tnaad noafte of photographla paper which m prepared, u that washed 

wtth dm adttniafif dhaf ftalyt nod Ibr awgrpe rpn aat h aaawen remazfcably well, 
perdentat^ |br ooMdog laecftr IMhent aaditbBfttbiaftdvaotageDyoroTery othar 
b^dnft»iiWhisl|y fixed Wmefio a i fang iopanwanawaten 
Thaboat ppMoedow hi wUab thw aril out ho «iod ai» fiO jpnua of it diaiQlTeA in 
afiaidftUMeofwator, tQakft moat be tafcan to a^l^ |t cqndly, wi4 a qnwk ]»> 
iaaadyaaalhan,a«aro«fiipp«tfir<he papff. It wjri hft fiwad the bem pnatiM to 
fla M riwM If h* 4nr MPftora 1ft ft fiat boa^ and thaiiLliriiring it wf4 die left hand 
ft htdft fnatfn«id,4 ftihap fira li«4 firem 48 ftocneiv over 

fiMkilkaat,taiaftriw ifcnMlMn Mpoadhin 
fiAonapaftrii p afraet»riiiwM M ra ritiVt 4 kitinew bfenftfctt^ drihftW ltft 
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MtoML^iibUh aa» l» naM «k Aft IM* «f Ite 

iritrM»«r ^ k IMIIM 

«» pnttteft s 1alin% fcnitive ^iraM: fiUah dftdMoi fc^« 

beam^vaAoeelMlfttNirn} tratOuft'vwh nut ut WawLui ftBributi prcfftmA 
‘iddiMfl|glftU,pan)ttaeat, u tfbiiiiieii«»tbeftft nAataBOUsn ui^MKtea bj do^Ml 

t, AsEBOKEft. Kcnm w Savn. JLlydA tmmcNiia b to be dn^^ad easefidijr 
into nteeftte trf ^«efl a duk oxide of nlvcr b thrown dobs, if die omoioiib Itqwr 
j« added mftXMu.ttopMsMMtebre&ftiolved, cod wo ohhna a petftefif oolonneM 
acdotwo. Paper wa^ed wito tfaift Khtdon wmefeeenfthiTe then that pn^ftsadwiitk 
the<irdiiMr7 lutrete. 

a. CoumiSB or Sixna, 'nui tab b obtained nuwt raadil; by poonw aaqliatioa 
of oomnum laltp ckhrttk ^ aadmm, into a wdation of oittate to aui^. It than *»■ 
M a pus vUte iaecl]Htate> whii^ raindly ohangea odour itwm in diffluwd dayly^t 
Chlondated iMi»n» uftej vn termed, are ibnaed by prodnour achlonde of ^rer 
on tbnr Mriko^ waahing the pa|ier with the eolatioa of chhxrf^ of wdium, or Uy 

other chlonde, and when the paper it dry, with the ailrer aohitioii. 

It w a Tory metnictive praetiee to prepare small ijoeiiutiex of scions of uwnaiai 
mU and mtrale of sdrer of dififerent strengths, to eorer slips of p^ier wnh *>«*>* in 
ranou ways, and thou to expose Uiem dl tothe same radudona. A enriou vukty 
in the degrees of sensihihty, and m die mteulty of ooloar, be deteoted, dwwiw 
the nnpoitanoe of a very eloee atteation to prop^ona, and idao to the mods ^latgf 
pulating 

A koowled« tit theae prehminaiy but important points haTing been obtained* the 
pr^HuatiOD of tho peper should be prooeeaed wiUi { bnd the Iblhnnng method b 
recommended — 

Takiog some dat deal boaidstperfeetly clean, pm upon them, bythedr fboroonen, Ae 
paper to be prepared , obaervmg the two aides of thr paper, and sdecune that aide to 
reeetTO the preparatioa whidh presents the hardest and most mu&rm snriaee. Then* 
dipping a s^nge brush into the sedntum of ehlonde of sodium, a sutBcient qnannty u 
taken np by it to moisten the surface of the paper wilboot any bard rubbing , and 
this 18 to be apfdied with great regnlarity. The piqien being ** sslted,'* au allowed 
to dry A great number of ffaeae may be prepaid at a time,asd kept in a poctfi^ao 
for nae. To render these sensitiie, the pliers temg pinned on the boards, or carettaUj 
laid npmt folds of white blotting paper, are to te wariied over with die mttrate it 
silver, applied by means of a eamel-balr pencil, obserring the mstmctions pnvKMbly 
given as to the method of moving the brush u^ the paper. Aftcff die first wash is 
applied, the p^ is to be dried, and then saqeoted to a second apjriKatioB ef the 
silver Saturn. Thu prepared, it will be snfficientty sensitive for all purposes of 
eopymg by application 

The oMMf aSMititw paper — Chlondeef sodimn, fio gnlna to an oniMe of water} 
Dittato of silver, ISO graiu to an onnoe of distilled water. 

The paper b flrrt aoiiked m the saline eolntum, nd after being earftfolly wiped whh 
hnen, or pressed betwemi folds of blottmg paper and dried, it is to be washed twice 
with the tohidmi of silver* drying it by a warm fire between eaoh wadnng Thb 
paper is very Ibble to beemne brown in the dark. AUhong^ images may be obtamed 
in tho eaxBcra obmafa on dns paper by abont half an honr's exposare, they are sever 
wen disdnet, and may be regi^d u rather ouiau than aaaML 

Xaas senstiiu ptptr eqnto qf sapram^u of dotemcolipaeMWiis.-- OO^deef 
•odinm, 9S graiu to an ovnee of vatw} nitnia tt slTer, 99 graiu ton oobm ef 
dbdlled water. 

CbwsKMi etaatfiM eeftgatg foes-SMrdijftatjkrii |S.~GhIoride €t so^am, 

fiOaralutoanoaiiosolwtoertnitrateofadver,80graaistoaa onnee of dbiiUed water. 

ftts paper keeps febnMy w^ and, if earrfUly peepaib^ may sdwayft he dapssded 
spen tat daifceid»g equally 

A {widbcwSeltbb. Thu ssH w ee emplo y e d very etoly by Tidbto;frieCAt.oTTrE> 
Heraohe}, aadotbeiA and benteca w the prineipri upt into lb- Tblbefb mdot jpe 
paper Paper b wariied with a soladnsf die tow ef poturien, and foen wifo 
niorato of saver. ^fobtt«aupaM»iimybefirapar«<sduAs 0 reesqnhitebaenri<» 
ttve to lamioow btbenflet'gnivlded the riAt pR^ortieu an kb« bu, at toensaer 
rime, sotibiog can ha mere iueoribb to the same aged^fomi Oa pnia todidaef 
eftser. Aamgttler dttbNmuis pteo^ttates toaU qipetasBaa AepmaMtoflu 
ImM ritot nora tVyn one defiidta oempimnd of iattiaa and s&ureacutodt bak 
wvw pntTCddttt sue iodide afmlver wUI Mt chaaga oelanr <a.|bt m nw ibtoi and 
Stob tts nsariity of shrata «f dbsr im eMem 1k» dMnad,«MMB^. 

J^pnhnftBt bu pmed that lib blaoMkt of uawgeiegr^ idO^ 





4wjr OMMdtteflMNMh 
ift O i ditfcwoo HMk> <tptfii»ae Im ym <» 

laftlCBee^^vin iMflii^aiit 

<«Blit m mtfiH^«aaAtian^ ltt«M »e w debnself iNtteaMd m ts 


littiiMto tife«nM|^t ud tt U lingnlir «l»t, u it nnria tiw ehIoni^ 
Mda^ «ii4 %MMde «rdlf» «h« in Au eaaiii^ the odv of annhlhtf w 
«Bft the aott 4ed4H hendentwi «ie bromide heftw the «ye abb 
whwt'M^i^etM fa tihe tfehtde^ 

TkBMpMee¥i||U]r eBaii^ paper of 4u kmd, wlwt wme Aeeits ofterynpenor 
iteMCt^ ■»* «* It « •<» Mde oalyirttlt bromde of aotaaniim->4(l gram to 
liMuee of ^Htdled -voter, over which, whan dtJi. I*" • ewotiwi of 100 greiaa of 
^HtMeofettfernflieBMeomukt^orveter The paper mnit ^ dried « qeickjy 

W^hlirili to toDomtibbetot ihieBeBMA vaAA&v-flhtbeidnet 

and dried to #rd»h Sacharo thepnparatiaittof ao ordmaiThiiid, vith 
Vbkh dto pbotqfttovMlN^i proceed to vcrfc 

Tlie meet aouda pletlsd irfobbusu^ edO-pietvrve, )■ (hat nf jdaemg tint objects to 
be oepmd on a^ea of pntwied paper, preeeiBg Aem doae by a piece of ghea, aod 
espoau^tbo onaDagemcot to ennihme aU tha parte eapcwd darken, vbile thoae 
eorered axe proteeiM ftom ehaage, tha wtohiflg pfctare bang tOitfe cpim a darl 
pfoaadL 

For Ae todi^bitoion of phoMgrapbw dravingif it u neceeniy to be provided 
with a time and g^aaa^ eidled a ommid 
fiteme. TbefiUwiMtbeoCeinlitoMk- 
neasaatoteeietoMildenble pra anafe, aod 
It ahiM^ be aeleeted aa ootoaileaB la poa- 
aible, groat care being taken to avind eitdi 
aa have abat of ye11eivorred,tlieaeooloure 
prevetoiog ^ pcnoeatma of the moat 
eiem taya , fy 14d7 tepreenns Ae ftame, 
dhoviqg the back, vritb ito adipatmeiits for 
liaoan^ Ae eloaaooDtBet of the paper a lA 
ofeiy jiart af Ae obfeet to be ct^ed 

plaiM& Ae ftome Aoe dflpwnvaxda, 
earefU^ lay out roi the gjaro Ae olyect to 
ba on vAieb jdace Ae phetogiaphu paper ‘mry smoothly Having covered 

A3k «sA the caAioB. vhichi may ba riAer of Saiitod os velvet, fix Ae back, and ad-> 
juft itbjf Ae bar, natil every p^ cf the olgeec aod p^ier are m the cloaeat poaiible 
eeatiett (hen tarn «p Ae «uu and «zpoaa to aooahiiie 

Itshadd be hero atated, ease for all, Aat aooh tnctnrea, bovsomr obtained, are 
to tted nef ttUtt p deap pm a hi j-nand AoM which have (heir lights nad Aodovs conea aa 






faaa tM o <a A ppan4aghC|>wtod^>oropatd ftvjiii*^ ijk 
A efroteaiiab«r«piii^Ji.lMmtagt 7 fidbA pae ap w wa i i eiie 
pletaio, It is planed, AM4Mn» «a HtoAer pieea of MMdiro paper, 

A *?bitoia*tfttdi4lB5rT* 


node^eflbetwg 


poe ap a man eneo to An negaMo 
ansntiro paper, v%to idlAa ptota 


airilAaptota 
mtoiion to be 
AAderaiband 


■iiifhygL 


Th« flgosea 1448, 14S9* J480) cepreseiA a forfcet inasBoncat. tai, ait tlta 
niiietuQe,onewluehsi Mi MMiitiaQxcxpeiMiTe ItacwoTeoMBeeaareflioaectf fliid' 
Qiu packing mto a yctj mall nonpaaa, lar &e eooTeiiieBee ol 

1408 e xh iltt t a tiw inatroment complete. Fig. 1469 ihowa the acMcn in vbich 
Oe aenittiTe paper li placed, the Quitter being up and the frame i^en that itt non- 
■tmetum maj he aeen. . 
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«0SodKM]»tx»ii^tolMxmaentl]r4nonbed,<ntcf 4ix»v Th« preoedutir It « Cramm 
Obaear» of thu kud, mani^tiind ^ Mr JoIa Josepk Gnffin, of BoahiU Sow. 

Thu If KoUy Mr Seott Archer^t Mocon imioored npon 1461 It o 

aectum die jiutrameat, and fy 148S ttt «xten»l fonn With a vieir to its porla- 
hiht^ ittt ooattmcled ao u to temu » paekmg etw for all tbo appanttit reqaired a 
J6 a tlidiDg door vhudi Bopjiorts the km- 6, o are tide openinge fitted trith cloth 
slee^ea to admit the opemtor'a arma. d it a hinged door at the hack of the camna, 
-which can be aoppoiira like a taUe by the bonk c / u the opeoiog for looking into 
the ramen danng an t^ierauoii. Thw openiog u doted when neeeetary by the door 
a, which, cut he opened by tiie haod patted into the camera through the blecTct c. 
Ifae yellow glau window which admits light into the camera during an operation u 
nnder the door. A t u the sliding frame fbr holding the foeiuing glast. or the fi ame 
with the prepared glats, either of which is fastened to the tlidmg fiame by the cheek 
t The firam dides along the rod f I, and can be fitted to the proptr (beat by 
meana of the step, tr a u the gntta percha aashing traj o is an optnmg in the 
bottom of the InWnment near the door, to admit the well p, and which u closed 
when the well u remored by the door Ihe well is divided into two cells, one of 
which contains the focusing glass, and the other the glass trough, each in a fiame 
adapted to the sliding fiame, t On each side of the thding door that supports the 
lens^ a, there is within the camera a smidl bioged table, r, supported b> a bracket, s 
ThcM two tables tene to tupport the bottles that contain the solatioiu neces»ary to 
be applied to the glass plate utter its exposoie to the lens. 

Foi supporting any of these ctuera obsenns, tnpod stands are employed, these 
are now n»dt m an exceedingly convement form, being light, at the same time that 
th^ are suffiaently firm to secure the instnuaent from any mouon during the opera 
turn of takmr a picture 

1 he true photographic artist, howerer, will not be content with a eaoieni obscura of 
thi^ or any other Liiid He will provide huoMlf with a tent, m -which he may he 
able to prepare his {dates, and subsequently to develop and to fix b» pictures Many 
krads of tent have been brought forward, Imt we have not seen any one which unites 
BO perfectly all Aatcan be desired. Within a limited space, and whi^ shall bare the 
grrat rtcoRixaendation of lightness 1463 represents Smartt s new photographic 
kat, which appears to meet nearly all the conditions required 

In this tent an endeavoca* has been made to obviate many of the ineonveniences 
complained of, especially as to working space, firmness, simplicitr, and portability 

Smarts tent, made by MOBRAt and HfiAra of dirmyn Street, u rectingular m form, 
M 6 teet hi^ in the clear, and S feet square, offending table space equal to 36 inehes 
by 18 liiehui, and ample room foi the operator to manipnlate with peifect ease and 
convenience The chief feature in its construction is the peculiarity of its frame 
-aork, which constitutes, -abin erected, a system of tnangks, ao ^spoaed as to 
« reogthen and svppoit each ether it thus combiues the two impor ant qualities of 
lightness and ngidity 1 he tabli. is made to fold up when not in use and m place 
of the ordinary dish for developing, a very efficient and portable trey is provided, 
made of mdia robber doth, having its two sides fixed and rigid, and its two ends 
moiahle, U dias folds np into a space but little larger than one of its sides The 
working space of die tabli. is economised thus — a portion of it is occupied b> the 
tray just desenbed the silver bath (which is one of Murrey and Heath s new glass 
baths, with giaoB wa'er tight top) is suspended from the /i-oni of thatible, and resis 
upon a portion of ihe framework of the tent , a contrivanoe la devised for disposing 
oi the plate shde of die carntra to order to resmwe the space it nonld require if 
placed on the table The bath and plate holdo- in their places as described, are 
shown in the wood-ent This arrangement leaves ample space on the table tor 
manipnlatiog the hugest sued plates The entira weight of the tent is 20 lbs , and 
it IS easily ereeted or taken down by one person kUny improvements have been 
introdom d in this tent, which now renders it nearly peifecL 

The ooJJodioD posrer, die plate-develc^ag holder, tlw developing cups, and the 
water bottle (dm latter is suspended over toe tray as m tbe wood cot), have all 
special points hi eonstnetion. 

Tbe ol^cct of the mvuttor has bemi complete^ realised, the operator being insured 
the means of wosfcing the wet collodion process in toe open air with ease, comfort, 
and convenience Hitherto this bas not been possible, in consequence of the great 
weight and balk of tbe eonttivanees nsed, and to whid) may be tneed tbe existence 
of the many expedients ibr retaining, more or less, dm sensitiveness of the prepired 
plate 

The olgeet of the inventor was tomake a tent which sbafl be efficient. Experience 
has kd to some mcdifioations m toe amugemeot^ but fn fti main ftatures toe tent 



PHOTOGEAPHY. 423 

TCnuiM M it mn, uid It certainly docs cnaore to Uio operator Uie ueana of worfcmg 
the vet ooUodioo prooeu m Un open air, vith eaae, ooi^Krti and oonreswiioe 


IMS 



The processet of moat iirporlabce may be divided aa follove 

1 1 he copgiKg procees, already described 

2 The Daguerreotgpt^ the earliest method suceessfally employed fbr ohtandng 
pictuies by means of the camera obscnra See DaovERREomps 

8 The CohiQpe of Hr H Fox Talbot, m which the sensihility of the iodide of 
a h er u exalted tbo agency ol that peculiar organio compoond, gallic acid See 
Calottpe 

4 I he Cb/&idton prooesa, vhidi must be anccractly deacribed hereafter 

In addition to the ordinary form of the ealotype proceaa as deviaid by Hr Fox 
Talbot, and of which an account has been given under the proper head, the fFox- 
^per prooeas demanda some attention The following diiectiooa are thoae given 
oy Vr Wm Crookes, who has detoted much attention to, and who baa been eon- 
nently sneceasfal wit^ the wax paper 

The first operation to be pmrfonned la to make a alight pencil mark cm that aide of 
the paper which » to reoeive the sendltiva coating If a abeet of Canaon’a paper be 
examined in a good light, one of the sides vill be fioond to present a finely reticulated 
appearance, while the other vill be perfectly anooth, this latter u the one that 
ahonid he marked Fifi^ or a hundred ^eeta may be marked at once, holding » 
pile of them firmly by one end, and then bending the packet round, until ^ Iom 
ends separate one from another like a fhn generally all the sheets lie in the aama 
direction, therefore it is only necesaary to aacertaui that the satooth side of one of 
them 18 i^ipmnoat, and then draw a pened once or twice along the expoeed edgee. 

The papw has now to be eatarated with vhite wax 1 he vex u to he made per* 
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vdC Anthc(di«cl»fif pa|Mn%4ilM«|iin|07«Bd1tdd]iTQm jm 
gndiallf iovmd «a to M moo m Qm vix m •bKurbeo, vhiob lakes 

plaoa diiMMt dxrecfly, dtey era t» 1 m bftad sp with rather a qaldc moTemeDt, held \>y 
OM oeroerf aad aUawad to dxam vabi Ae waxt erasing to ran eoageids on tlie 
sarftoeL Vlmi tiM sheets are tat tslna iw fbr this eperatioa, th^ ahouidhe bneily 
eMunined, and inch as hhow Oia trstaismai^ contaui any Uaok ipotSf or havs any- 
th^ Bansfial alMQt tiMirimesnaee^siKmhl be r^eeted 

■rae paper in this stsae will eontshi Air more wax than neecssary t the eaoess may 
be remoTed by pfaieuig ta sheets smgly between blotUna-paper, and iroamg them , 
bnt this is wniteAii, and the loss may be avoided by plmog on each ride of the 
waxed sheet two or three sheets rf nnwaxed photograraio paper, and then ironing the 
whrie between bloUing>paper) there will genexally w enoaghwsx on the centre 
sheet to saturate fully th^ next to it on each side, and partially, if not entirely, the 
oriien. Those that are mperfeetly waxed may be made the outer sheets nf the soc- 
eeeding set Finally, each sheet muM be separately ironed between blottmg-papcr, 
imtil the glistening patehes of wax are absorbed. 

It » of the ntmost eonseqoence that the temperature of the iron should not exceed 
that of boiling water B^re nsing, always dip it into water until the hissing 
entirely ceasea Thu a one of the most imporUnt points m the whole process, hut 
(me wnieh it u very difficult to make beginnera properly appreciata The disad- 
vantages of having too hot an inm are not apparent until an alter stage, while the 
saving of lime and trouble is a great temptation to beginners. 

A well waxed sheet of paper, when viewed by obhqnely reflected light, onght to 
present a perftctly onifonn glased appearance on (me me, while the other shomd be 
rather duller , there mnst be no shining patches on any part of the sar&ce, nor 
shonld any irregaUnhes be observed on examming the paper with a black ground 
placed behind , seen by transmitted lights it will appear opalescent, but there riionld 
be no approach to a granular structure The colour of a pile oi waxed sheets u 
sligbtly hluibb. 

The paper, having undergone this preparatory operation, u ready Air tnKAnay, 
this IB iriecf^ by completely immersing it in an aqueona solution of an alkaliUL 
iodide, either pare or mixed with some analogoua salt 

Bromide of potassium is sometimes added, and with much advantage in many 
cases, to the iodising bath. The additiim a chloride has been found to produce a 
siHnewbat mmilar effect to that of a bromide, bnt m a less maiked degree Ho parti* 
cuUur advanti^ however, can he traced to it 

The best resnits are obtained when the iodide and bromide are mixed m the pro- 
portum of their atomic weigbtt, the strength being as follows > 

Iodide of potaaanxm - • ■> . 582 5 grams. 

Bromide of potaesinm - - - - 417 5 grains 

Distilled water ..... 40 ounces 

When the (wo srits have dissolved in the water, the mixture should be filtered , the 
bath will then be fit &r use. 

At first a slight difflenlty will be felt m immerriag (be waxed riieets m the liquid 
Without enelosmg air bubbles, the greasy nature of the sur&ce causing the solution 
to run off The best way u to hold the paper by one end, and gradually to bring it 
down on to the liquid, commencing at the other end , (he paper ought not to slant 
towards the sarfiioe of the bath, or there will he danger of eneldsing air bubbles, 
but while It It being Uid down, die part out of the bqutd should be fce^ as nearly as 
posuble perpeudiei^ to the surface of the liquid t any eurling up of die sheet v^en 
first laid down may be prevented by bieathiiig on it gently In about ten minutes 
the sheet ought to be lifted up bv one comer, and turned over m the same manner , 
a slight agitabon of die dish will then throw the bquid entirely over that shee^ and 
another can be treated in like manner 

These sheets meat remain soaking in this bath for about three hours i several 
times durmg that interval (aad especially if there be many sheets in the same hath) 
they oi^t to be moved about and tamed over aingly, to allow of the bquid peue- 
traung between them, and eomiog perfectly m«ootaet with every part of the surfkce. 
dfter tb^ have sook^ fin* a sufficient time^ the sheets riiould be ^en out and hong 
up to dry I this fSCOBveaiendy effected by stretehing a string across the roonf, and 
hcioking the ^pera oa to tbu by means of a pin bent into the sbape of .die letter 8. 
After a sheet has been hung up for a few minutes, a piece of blotting-paper, about 
one inch square, should be etook to the bottom comer to absorb the dr^, au prevent 
ite drying on the riieet, or it would cause a stela in die pietnre. 

While dm sheets are drying, they fhoidd be looked at eeeashmaliy, and the way in 
the bquid on the sun^ dnea notked i if it ooUettf ha dn^ all over the 
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Hub Ago Oui iho i huto Tu/*o wA 'ben Mflcknilj' aeto^t M Jv te ^Aiaang 
bath, owistf to tarfr baim; been remored iirom tbe latter toe «eoB. Ulie tfto eli witt 
vanalfy dsnw dr 7 nig amme « dirtj piok appearaace, owa^ pralNiblf te Ibe M)e> 
ntion ot iodue bf oaone iQ tbe air, and ita MOxaeqaeat oombiwtMli «»h tbo Murab 
and ma m tbe paper. Tbn la bf ao meaBi a bad ugn, it (be etdour be at all 
aaitomi ^ bat if it aj^ear la patehea and qKita, it ebowa that there baa been aodtc 
irregolar abaorptm of tbe wax, or defeat m the loduing, and it irdl be aa 
to T^ect abeeta ao marked. 

Aa toon aa the abeeta are qaite drj, they can be pot awde m a Jkmc f<n^ oae at 
a Aitore tune. There la a peat deal of uncertainty aa renrds tbe kng& of timo 
the abeeta may be kept in tlua atate witbont apoding Mr Crookes speaks from 
experience ae to there being no aeoaible deterioration after a lapse of ten months 

Up to tbii stage, it ta immateruJ wbetber tbe operations bare been performed by 
daiy%bt or not } but the eabseqoeat traUment, nntil tbe fixing of the picture, mast 
be done by yellow light 

Tbe next step eoneiats in rendenog the iodised paper sensitive ta li|^t Although, 
when extreme oare la taken in this operauon, it is hardly of any conarqoenoe -when 
this 18 performed , yet m practice, it will not be found convenient to emite the paper 
earlier than abonot a fortnight before its bemg required for use The matenala for 
the oKcrting bath are nitrate of silver, glacial acetic acid, and rrater. 

The following bath is recommended — 

liitrate of sHver 300 grains. 

Glacial acetic acid .<•>>>> S drachma. 

Distilled water - - - - -20 oimoea. 

The nitrate of silver and acetic acid are to be added to tbe water, and when dts- 
solved, filtered mto a clean dish, taking care that tbe bottom of the dish be fiat, and 
that tbe liquid cover it to tbe depth of ar least half an inch all over , by the side of 
this, two mmilar d»hes must he placed each ccmtamiog distdled waiter. 

A sheet of iodised paper is to he taken by one end, and gradually lowered, the 
marked side downward on to the exciting solntion, takmg care that no liquid gets 
on to tbe back, and no air bubbles are enclosed. 

It will be necessary for the sheet to remain on this bath from five to ten lamutes , 
but It can generally be known when the operation is completed by the ^nge tn 
appraranee, the pink colour entirely disap^nng, and the sheet assaming a pure 
homogeneous atraw colonr When this is the esse, one oomer of it must he raised up 
by the platinum spatnla, lifted out of tbe dish with rather a quick movement, allowed 
to drum for abont half a minute, and then floated on tbe saifaoe of tbe water in the 
second dish, while another iodised sheet is placed on the nitrate of silver solution , 
when this has remained on for a sufficient time, it must be in like manner bunsfbred 
to the dish of disti'led water, having removed previons sheet to the next dish. 

A third iodised sheet can now be excited, and when this is ocunpleted, the one first 
excited must be nibbed perfectly dry between folds of clean blotting-paper, wrapped 
up m clean papm*. and preserved in a portfolio until reqmred for use, and tbe others 
can be transfem^ a dish forward, ae before^ taking care that each sheet he washed 
twice m distilled water, and that at every fourth sheet the dishes of washing water 
be emptied and^repleniGbed with clean distilled wateit this water should not be 
thrown away, hut preserved in a bottle for a subsequent operation 

The above quantity of tbe ncitmg hath will be foiind quite enongh to excite 
about fifty sheeta of the sue here employed, or 3,000 square inches of paper 

Of course these sensitive sheets must be kept in perfect darkness. Generally, 
sufficient attention is not paid to this point It shoold be home in mind, that an 
amonnt of white light, quite harmless if the paper were only exposed to its action 
for a few minutes, will mfoUibly destroy it if it be allowed to have access io it fbr 
nn^ length of tune , therefore, ue longer the sheets are required to be kept, the more 
carefnlly must the light, even from gas, be excluded ; Uiey must likewise be kept 
aww firom any fumes or vapour 

£xpeiienoe alone can tell the proper time to expose the nsnsitive paper io the 
action of light, in order to obtain the best effects. However, it will be oeefttl to re- 
member, that it IS almost always possible, however short the tune of exptmure, to 
obtain aons trace of effieet by prolmiged development Yaiyiag Ae tmid of expoaue, 
wirhm certaiB limits, makes very htUe difference on the finished pietiirst its ^uMdpai 
pffieot being to ahortem or prolong Ae time of development 

Un eiB the exposure to light has been extremely long (much longertluni wk taka 
place under Ae etrenmatanoea we are coutemrlatiog), nethnig wurhe v^bte on the 
abeet after its remond fkwrn Ae instrament aura Aaa Aere waa previooe to 
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«K9ariw»( ihe metiM of die lHijkt imrefy fsodaeinff % latent imj^eeeloDt lAieli 
Mowree tote derdoped to render it n^falew 

devdo^nir enoHoB in neady e re r y eaae e<msiati an nqnoona lolixtiaii of 
gallie neid, wi& &e addkcioii. more cnr Ism. a eolation of nitrate of eilver. 

An unproveaient on tlu ordmary method of developing irlih gallio acid, fonned 
the snlyeot of a aomnanieatioa frwn BIr Croohee to the MilMopAtoo/ Magaztite for 
Ifordi IMS, vho reooaameada foe aai^ment of a atrong alooholie eolnuon of gallio 
aetd, to he dfloted with water when required for me, as bmng mme eeonomioal both 
of ume and ttaaUe foaa foe preparation of a great qnanti^ of an aqneone solution 
for eadi operation. 

The aolniion is fooi mado pot two onneei of eryetallbed nllic aeid into a dry 
flask with a narrow neck i over fo» pour na onncee of good alcol^ over proof)* 
and pteoe the flafo in hot water until the acid is diswured. or nearly so Tnia will 
not take luigr eepeciaUy if it he wdl shaken onoe or twice Allow it to cool, then 
add half a drachm of gt^ial acetic acid, and Alter the whtde into a stoppered bottle 
The dcTelo^ng aolnUon for one act of sbeeti, or 180 square mches, » prepared by 
mixing together ten ounces of the water foat has been prertoasly used for washing the 
excited paperaand 4 drachms of the exhausted exciting hath( the mixture isthen filtered 
uto a per^tly clean dub, and half a draohm of the shore alcoboiio solution of gallic 
acid poured mto it The dish must be shakeu about until 4he greasy appearance is 
quite gone iiom the surfiioe j and then the sheets of paper may he laid down on the 
soItttJGii in the ordinary manner with foe marked side downwards, taking particular 
care that none of foe solution gets on foe hack of the paper, or it will cause a slam 
Oioiild tfau happen, either dry it with blotting paper, or immerse foe sheet entirely 
in foe liquid. • 

If the p^er has been exposed to a moderate light, foe picture will begin to appear 
wifom fire minutes of its betn^ laid on the solution, and will be finished in a few 
hoars, ll may, however, suae imei be leqnisite, if the light hai been feeble, to pro- 
long foe development for a day or more * If foe dish be perfectly clean, foe deve 
lo^ng solution will remaiti active for the whole of this time, and when used only for 
a foe boora, will be quite clear and colourleu, or with the fointest tinge of brown t 
a datker appearance indicates foe presence of dirt The progress of foe development 
may be watched, by gently raising (me corner with foe platmum spatula, and lifting 
foe sheet up by foe ftigers. This should not be done too often, as there u always a 
nfo of produtnng stains on foe surfhee of the picture. 

As soon ns the pietore u judged to be sufficiently intense, it must be removed from 
the gsUo-mtrate, and hud on a duh of water (not necessarily distiUed) In fou state it 
may remam until the final operation of fixing, which need not be performed immediately, 
if inconvenient After being washed onoe or twice, and dned between clean blotting 
paper, the picture will remam unharmed for we^s, if kept m a dark place 
Soto gmieral remariu on the ftzmg procaau wfo be found towards foe end of this 
nitwle. 

Tan CoLtxMDioir PaocESt 


The difficulty with which we are met in any attempt to describe this photographic 
process IS, tW it is almost btqieless to find two photogrspbers wbo adopt precisely 
the same order of manipalation , and books almost witbcmt number have been pub> 
Jisbed, each (me reomimending some special system 

By genenl consent foe discovery of the collodion process, as "now employ^ is 
given to the late Blr Scott Archer It will, therefore, be considered qmte sufficient 
to rive flte detuls of his process, which has really been bat little unproved on since 
Its first nttrodaction. 

^ p rep ar t Ae eoOothim. Thirtr gruns of gun cotton should he taken and placed 
in 16 fluid ouBoes of rectified uilphurio efoer, and then 2 ounoeaef alcohol should be 
addsA thus <me imperial pmt of the wdution. The cotton, if properly made, 

will dissidve entirely i but any small fltwa which may be floating about should be 
aibwed to deposit iro the clear solution poured offi 

7b wfosff ns coBodton, Prepare a satorated solntioD of iodide of potassinm in 
aloohol-^y one oamee, «id add to it as much iodide of silver, recently precipitated 
and well wadied, as it will take up this solution is to be added to the oidlodion, foe 
quantity depending «i the proportion of alcohol which hu been used m foe prepani' 
turn of foe collodion. 

Coatmg the piatt A plate of perib^y smoofo {^bas, free (Srom air babble or strse. 
should be cleaned very perfectly with’ a few drape of ammimia (m cotton, and then 
wi^ in a very riean eotttm elotn. 

^ plate mast be hrid foe left hand perfbeUy horisontal, and then with the 
nght a enffiident quantl^ of iodised eifilodioii should be poured hM foe centre, so u 
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to dUhue itself equally orer the einr&oe. This shouU be ^ooe ootdly anieieodfly, 
aOeving it to Ibw to toeh comer hi eoceessiQo, takug can that the «4gai are well 
covereA t then genti j tilt the pli^ th^ the SHperfluciBS fluid nay rebim to the bottio 
from the fippoeiteoonier to that by which the ^ate is held AttlnaiiotoBotthrplato 
should he broogfat into a rerboal position, -when flie diagonal lines eaased by the ted 
nuiaing to the eomer, wiU toll one into the otiier, and give s clear flat anitee. To 
do ihia neatly and effectually some littie praetioe ie neoeesary, aa m moat things, hat 
the operator dionld hy no means hitny the <^entioii, but do b systonuideally, at the 
same tune not being longer omr it than !a aotuatly necessary, for e<dlodk» bm»g 
an ethereal componnd emparatea rapidly. Many <q>erat 0 Ta waste their eoUodiOD hf 
jaiagiamg it is necessary to pertonn this iqieration in peat haste, hnt sneh lanot ilw 
ease, tor an eren coadng can seldom be obtained if the flnid la pomed on and off 
again too rapidly , it la better to do it steadily, and submit to a small loai from era* 
poratim. If the collodion beeomea too thick, dun it with the addition of a little fresh 
and good ether 

Eretta^ OufikU Previoas to the last (^ration it » neoeasary to haee the bath 
ready, which is made aa follows 


Ifitrate ofsilTer . - - - -SO grains. 

Distilled water onnee. 


Dissolve apd filter. 


The quaoti^ of this fluid neceaaary to be made must depend upon the farm otlr<ngk 
to be used, vrh^er horuontal or vertical, and also upon the aiae of the plate With the 
vertical troogh a glass dipper is provided, upon which the plate rests^ preventing die 
necessity of any handle or the fingers going into the liquid. If, however, du glass used 
IB a little larger than required, this is not necessary Having then obtained one or other 
of these two and filtered the liqnid previously, the plate, free from any particle of 
dust, &C., IB to be inma-sed a^dtly and wUwut kentatwn , for if a pause should be 
made m any )MTt, a hue » sure to be formed, which will print m a snbseqineiiit 
part of the process. 

The plate being imtuerscd m the solution must be kept there a sofflcient time tat 
the liquid to act freely upon the surtoce, parttcularly if a negative pwtore is to be 
obtained As a general nue, it wtU take a^at two nuntitos, 6ii( thu unU very urifA 
toai/Krature of tae air at the ttae of apwrating, and the tandxtum of the codndiaR. In 
cold weather, or indeed anything below 50° F., the bath shonld be placed m a 
warm situation, or a proper decomposition is not obtained nnder a very long time 
Above 60^ the plate will be certain to have obtained its maximum of sensibility ly 
two mmutes’ immersioa, but below this temperature it is better to ytw a hide extra 
tme. 

To tocilitate (he action, let the temperatare be what it may, the plate mnatbe lifted 
out of the liquid two or three times, wbich also assists in getting nd of the ether 
from the surface, fbr without this u thoroughly done a uniform coating cannot be 
obtained , iut ok so oceouMt ehmdd tt be removed until the plate has been maursed abeut 
half a minute, as marks are apt to be produced if removed sooner 

The plate is now ready to receive its impression ra the camera ohsonra. 'Hus 
having been done, the picture is to be developed 

The deodopment of image To efibet this the plate must be taken again mto the 
dark room, and aritb care removed from the slide to the levelling stand 
It will be well to caution the operator respecting the removal of the plate. 
Glass, aa before obverved, is a bad condacteo' of heat , therefore, if m taking it out we 
allow It to rest on the fingers at any one spot too long, that poitum wiU be wanned 
through to the face, and as this is not done until the developing sdution is ready to 
go over, the action will be more energetic at those parts than at others, and conse* 
quently destroy the evenness of the piotnre We mould, therefore, handle the plate 
with care, as If it already possessed too much heat to be cmafortable to the fingers, 
and that we most therefore get it on the stand as soon as possible 
Havmg then got it there we mast next cover the toce with the devdopsngsdntioa. 
This should be made as fUlows 

Pyrogallie acid 5 grama. 

Glacial acetic acid - » - - - > 40 mfautna. 

Distilled water - 10 oa. 


Dissolve and filtw. 

Mr. Delamotte employs 

Pyrogallie acid . - - - * 

Glacial acetic aeid . * > . 

DiibUed water - - - - - 
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V Jfori Ite^wm^oriiqiild taken mvA he m fvvpOktiAn 1» 

Ss 4 iM> A pfaienevan^S tiwlM«^4«iUM4iKre half an oonee; lew mapite 
OMdibiulf Hsttheybk^ttaiBt} thtnfvre we would reownniaiid that half as «iiaee 
efihaaWnehenMamKdontkMtoaiM^^h^a^aieanirCfUidto thufrooi 8 to 12 
drap<<ifa8(k*gi«ln iidtitiOB^uihmta of he added. 

Pour thU ^lucfcly afwtfteaorflieek takaag owns not to hold the- soeanM too high, 
and not to pour all oo one apot, but havug taheu the measure properly la tbeAngen, 
hefliM at one end. and earn the hand forward } nmpediatdy blow i^on fooe ot 
die plate, wtaeh has foe efltot not only of dlAt^g it over tae anihae. but emuea the 
aohiboB to eombiaemoie equally with foe damp anrfoee of the plait t it alao haa the 
edfeet of keiqni^ any depoait UM mar fona in mobon. whmh, if attowed to settle, 
eaases foepustare to come oot mottled. A pwoe of white p^ier may now be held 
onder foe plat^ to observe foe developmeut <« the jnchire if foe li At of the room u 
udapted for ^lewtag it m foia maoner, well t if not, a Ugh* teuat be held below, but in 
either case arrangemeota should be nude te view the plate easily whilst under the 
operation a aaoeeaifiil result depending to much ripon obtamrng tuffident derelop- 
ment without carrying it too for 

Al Boon aa the n«c«asary development has b eo obtained, foe liquor must be poured 
and foe suEfooe washed with a little water, whmh u easily done by holding foe 
plate over a diaii,aad poonng water on it, taking care, both m this and a sahsequent 
part of foe process, to hold the plate honapntally, and nut Terticaliy, so as to prevent 
foe ooatmg being tom by foe force and weight of water „ i * 

AoteSK^^doteqf uvN, which was first introduced as a photogr^foic agent in IMO 
^itobert Hunt, may be eraidoyed instead of the pynwillloacid with mnfo advanta^ 
The beantifol collodion portraits obtained by Mr Tanny of Edinbar^ are all de* 
reloped 1^ foe iron salt. Tbe following are foe beat proportions 

Protoaalphste of iron ..... i ounce, 

Aeetic acid ...... .13 minims. 

DisQUed water -.-.-.-1 pint^ 

Thu u used m foe same manner as foe former solutions. 

FUnngqftmagt This la simply foe removal of iodide of diver from the surfoce 
of the pbite, and is effected by j^unng over it. after it has been dipped into water, a 
solation of hyposulphite of soda, made ct the strength of 4 ounces to a pmt of uater 
At thu point ^ylight may he a^itted into foe room, and, indeed we cannot judge 
well of Its lumoval without it We then stw by tilting the plate to and fW> the iodide 
graduaBy dissolve away, and the differeut parts left mmre or less transparent, accord- 
ing to the actiou of ItgM upou them. 

It then only remains to thoroughly wash away every trace of foe hypoaulphite of 
soda, for abomd any salt be left, it gmdoally destroys foe picture Tbe plate sbonld 
fosreft»u either be jmmened with great care in a vessel of clean water, or what Is 
bmtar. water poured gently and oarefolly over foe surfoce After this it most be 
p lgced upright to dry, or held before a fire * 

^inijbing proceases. The most important part ct Photography, and one to which 
the least attenbon has been paid, la ^process of rendering permanent the heauitfU 
images which have been obtained photographs with which 

we are now fimnliar are not permanent u deeply to he regretted l^cully 

aa there appeara to he no neceaaity for foeir foding away In nearly aU oaaea t^ 
fading of a photograifo may be refemed to carelessneu, and it u not a little startling^ 
and oertamly very aDno>mg, to hear a very large dealer m photc^phic pictures de- 
clare that the finest pictures by the best photogniphera ore foe first to fode. This iSi 
no donbt, to be accounted for by tbe denumd which there u fbr foeir pictures, leading 
to a fktal rapidity ni foe necessary manipulatorv details. 

There u no meeeaOpfor apkotograth to foie If mtA orifiiiary ettre. n should 
1c at all events arpennanent Ufa sepia dtawmg 

fixing agent for any of foe ph^graphic prooeases, he fo^ Daguerreotype, calo^pe. 
oollodion, or foe ordinary poeeas for prodfodiog positive jnints. It should be nnder- 
stood, whichever of foe aami of silver are empoyed, that by the aetum of foe adlar 
rays mtlier oxide of aUver or metalho silver is produced, and foe anchanged eUori^ 
iodide, or bromide earn be diasifivedont by foe ose of the q/'aoda. 

llie idtetegnpUs piotoxie on paper, on meta^ftr on glaaa, Je washed wifo a strong 
ablation of foe hyposul^iite of soda, and foe riher salt eaph^ed eombinea wifo 1^ 
foming a pemiBarly sweet oompmiad, the hypoul^bote of idver f foia is mdubJe in 
water, and hence we have fnsfy to removtttt by ooplonsaldtttiOaa, Tbe unal Miaetfee 
u to foe MUaea in trays of water sod toetomge foe fluid fremndy m foia 

js foe danger, ^ to it may be tiaecd the ftidiaf of mnMeaifoa of foe potocM pr^red 
onj^ec. 
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m 

haoKHof IiDM or eottoofilmtliovMever fiottbafotETJiEfl* yn^tred^ 
iU> «tiU ft^ of OapilUry foget, vbidi, bjr virtiw of tlv fixtM ca&d etdimlf, boM 
inftbenoiiiiowfcMoalu^portUaiof^KdidoonteDtiQrtteiiaton. Iftw xaaito* 
4KdstnMi of a koinraMraBgth of tb* hTpomlpliite of aoda, and d^ sfiMftdf 
it, It wiUbeftandtohaTolostBioreof tbefaUtiuin fadong»tetiMriaiAtZ^Bi«rtiQr’>tf 
irater obotneied b; tho pqier. fiohdmgtter m exceu hu boeo vtijbdnotro ftoor (I k 
• nhiticm. So a photograj^ pietoiv on mper Iiolds mth great teoaei^ ooe or o^Mr 
of tbe h^osolpUtea. By ■oakii^ Biere li irf eocene a certain pc«tun remoTCd^ lint 
it ie not poMiUe bv uy ayaten of Making to lemDre u all 

The inetare u, howerer, prepared in tbu manner, and slowly, bat nrely, ni^er 
tke combined mflaences of the tolar ran and atmospheric moiAare, the ntetaJUe 
'verkseacMoor, I e the pbotogm^ iaaea 

The only mceaa to retted on demoadt that every pietare ehoold be treated 
separate^ f^t, any nomber may be soaked in water, and the water changed , by 
thia means the excess of the hypoeulphite of ailrer u removed. Then each pwtiirc 
must be taken out and placed opon a slab of pmreeUm or glasi, and bemg fixed 
at a small angle, water should be allowed to flow freely over and off it. Benmd 
this, the operator should be fhnusbed with a piece of s-^ spooge, tod he sfiould 
mamtain for a long time a dabbuu motion By this mechanical means be distnrbs 
the solid matter h^d m tbe oapUkry tubes, and eventniUy Temoves it The labour 
ihiiB beetowbd is rewarded by the production of a permanent picture, not to be secured 
by any offier means. 

In uiB aruole those prooesses only which have become of oommercial value have 
bemi noted. The Carten proeesa o'f pnntiag, which promises well, can searoelp be 
aud to be aa yet in a perfect state, and m tbe other canons but less imponaiit 
processes, and for a toll examination of tbe jdulosopby of tlie sulgect, see fiwifs 
Retearthet on iMht, Snd edition. 

PHOTOMETRY. The measorement of light, or of lUiunmatJng power. See 
IixuMiiisasioir 

PHOT#tf6CULPTURE. The following desenption of this new art u from tbe 
pen of M. A Glaudet, F R S , who has most uiccessfully practised it ** This 
beantlfrl application of photography is called Photo-sculpture, and is the invention of 
M Willbme, an eminent French sculptor Before explaioing how M. WiU^me was 
led to this discovery, let me renimd you toat photography itself was invented by 
painters of talent — by artists who, while nsing the camera obboora for starring the 
snb^ect of their intended pictures, were struck with the bean^ of those natural 
representations In eontemplotiag thuHo tbey naturally desired that ttie pictnrea 
oonld be permanently fixed Conmderi^ that these pictnres w«e formed by the 
light reflected from the oljects, th^ essayed to fix them bv availing ttionis^ea of 
the known soientific tsot that light had tbe property of blsi^ening oertam ehenueal 
componuda The flash of that idea was enough ; theur genius and peneveranec 
aolved the problem, and they created that art which the> desired so much — photo- 
atn phy A similar and no less instmctire story may be told of phofo-sculptuiSk 
M mU^me was in the habit, wbeneier be could procure photographs of his mft^ 
of endeavouring to communicate to the model the correotnees rf those nncrriDg 
types But how should he raise the outlines of fiat pictures into solid fonn? Yet 
these photographs, such as they were, could serve him to measnrs exactly 
profile outlines. He could indt ed, by means of one rf the pomts of a pontograjdi, 
•follow the outlifie of a jdiotograpfa, while with tbe other point directed on ttiemodri, 
he Bsoenaioed and coneoted any error which had been communicated to his work 
duiing the modelling Ylhat he could do with one view, or one smgle photograph 
of tile fitter, be might do also with several other views if he had thm Thu was 
suffieimtt to open the inquiry of an mgenioua mind. He saw at once that if be had 
photo{|^apfas of many other profiles of the sitter, taken at the same nuHnmit, by a number 
of camera obscurqs placed round, be might aUematdy and cassecntively correct his 
mo^ by ctMupanng tbe profile outime iff each photognph with the eomsponding 
outline of the modm Suoh was the on^ of a marvellous and splendid discovery. 
But It soon natnrally ooeurred to him, that instead of directing his model when 
neariy completed, he had bett^ wmh with the psntogrqih upon the tou^ hloek of 
clay, and oat it ont gradoolly all roend in following one after the other the onUuia 
of the pfaotogxBiduL Now euppodil^ that he fasd twenty-four photogrwhs, it 9 n> 
•eoting tile utter in as many points of view (all taken at once), he h«d but to torn 
tbe block of clay after every operation Ath of the baas npiui whid it ia fixed aad 
to oto out the next profile, until tiis blomi had completed its mttire levolstiQn, amd 
then tile clay was transfonned into a perfoct solid fignre of the twwiy-fbar photic 
graphs^ tbe statne of the bust was made Ynien tiiu if ooea expta&Md, ereryeoe 
ninst be stmdt with admiration at the exedkmee rf the peoeesn, U hi ae sure, ud 
so ample, that «e bk surprised it has not been tbonght of before.** 
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‘ ;rftOTOSmX)OJUUnErv. TUt l« tbo mt liwB byOoSoad S.H, 

'XAnmot «t 4fc* Ovteuet tei'af » lift « fMMM b* Imi iitA 

irUoh }m %MB cmM oat mm oaaamAiU; la tbe OidBWMw Hip OOet m 
AtBOamptaB, Ibr the poipee* of o^!]^ aseient doouaie&ti. b. a r^oit ja«t buAo 
toAeBoMeof OaBBiMia(SCmli« 1 B 6 ^. Ogleod Juaee &ae deaenboi the ^actee. 
After epetfiof of lone a^MUKOti aude with tbe enrbon pri&tlog fMm, he 
eoetlinMe*-^ 

«■ Webmelee vhkA li itiU taore'naaaUe, ud bgr abloh Aeradooed 

priBtiiiaaitttetQbeal oooe taaoilSened to itoae w cino, fl«m vhieh eo; nitmber 
of flapM out be an la ordiiiHy Ihbognphio or ■meogrspfaio piinttog* fter 
ttwi^ lo the waxed mrihee of the oof^ olateu To eSbet thii, the paper, after 
beEog waahed vnt wi& Ae ecdnUoa of tM loehroinate of potabh and goal, aed dried, 
le ^daeed m the pnattng ft«m« ooder the ooUodion n^atirr, aad anw expoeore to 
tbe H^t, ftie whole ateftee ii ooeted orer with lithomphic ink, and a atream of 
hot weter then poored orer It j and ai the portion which wa* expoeed to the light 
it iBKaablo, wh^ the oompouticm in all other parts beieg eolable le eanly washed 
we obtain at once the oatUne of the map in a Mate ready for being tnmaferred 
eitaer to atone, xiae^ or the copier plate, or we can take tbe pbotognpE on the amo 
at onee. 

*' This new methctdof pnntH^ frcm a negative it extremely timple and tnexpea- 
eiva, and promisee lo te m great nse to iie. Sheet 96, of fiorlhumherlaadthas been 
truieftrrao to tiie copper plato firom impreenona ttkra by this proeen, and fh>in 
the perftct manner m wblefa we an able to tranafer the imprestions to sine, we can, 
if loqidred, print any namber of &itbftil ci^ee of the aneieat records of tbe king^ 
diMi, each ea Deomtday Book, tiie Ptpe Boilo, &e., at a oompBraUTely apeaking very 
tnftiiig cost. 1 have called this new method photosmeography, and anticipate that 
It vitf become very genmnlly naeflil, not only to Government, but to the paUie at 
large, fbr prodaeing perfectly acenrafe c<^ea of doeommtta of any kind " 

PHTHALIC ACID A eryatallised aubatance produced I 7 the action of mtne 
and on rubiBn. See Mawpaa. 

PHYTOORAPHT See NATnax PaiNTiira 

PIASSABA FlBAEk obtained from the Ataslea fm^fera, and need m Brasil for 
Towmsking 

FiCAMARfi. Golonrleea ml in wood tar, discovered hy Reiehenbaoh. See Dia- 
TnxATiow. DEsr aiHaiY B; Napoiha, Pvboxilic Spibit 

PICKLES are venooa kindi of veg^bles and fruits preserved in vinegar Thd 
p^a^oB of pickles belongs rather to a book on cookery Tbe peeuiiar and 
beaatlfbl green eoloor which has been frequently imparted to pickles, la due In 
aearly all eaaes to tiw use of a sak of copper Tbia is in the highest degree injunoBs, 
and cannot be too strongly depi seated The presence of eepper may be detected by 
ponuita the Made of a perfeetly clean knife, or, still better, ■ polished piece of soft 
iron, mto tiie suspeoted pickle, it will, if copper be present, become coated in a 
shark twee with a cupreous fibn> It is satufhetory to find that most of our large 
|dekfe man u fa cta rsw are eemtent to aaenfiee tbe colour, at one time so much looked 
to I and they now fbniiah &e public with pieklsa which are free from any metallio 
eoBtamuatian 

PICOLINE, C‘'H*N A nitryle base, isotnenc with aniline, discovered by 
Andenon in coal naphtha and bone oil It u also contained in the shale naptha 
and erode chinolma—C G W 

PICRIC ACID One of the prodneti of die action of nitric amd npon pheniti 
It may alio he obtained from a considerable number of other ornnie eompoanda, 
amongst whleh may be mentioned ui Australian resin, from Xanihona haoUka 
(Steahonse), saUon, indigo, &c , bnt the best source is undoubtedly impure phenol, 
or even the eoal<tar oils toat dutil 180° and SOO C. (Lanrent). 

Tbe KBCIfow betweAi nitric acid aad phenol is very vndent It is thneftire 
necessary to Miserve tiiaiv {Weeautlone whm openring upon oanstderable ouantitiea 
of matoniL When die wst violent aebrnrhas ceased, fresh qoanritlee of nittie aeid 
are added, and the mixtnre is healed in order to AciUtate the reaetion On blowing 
die lUKton to eool, after having added water, a yellowidi, very bitte maw » 
ohtaioed, whioh fa wadtod with water in order to remove the exrew of mtne aolA 
Thu masa eonalsto of impow iderie acid, and*treatod with cold or hotwatar, it 
ftindihea toktiont which, when filtered, may be empli^ad for the ordinary proaaws 


li'fa, &)wever, pr^Mable to poidfy dw aeid and to pn^weltitt the oryetallfaed 
eondidoa. 

Per diu pwrpose two piu eea ata may be employad. The yellow aww tmy bo 
emmstad by bwlif water aufliefaatlynetdiilatad wUhaa^bnik ncid to s«Bdaree«» 
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imtivefyiatoliiblc IbeTelliovnaiiMniiiiitttort, <Tlteie jdIinriaiUm«re ptMomA 
bT «n imwmiileto tnoifotmadoQ, putlj of i3i« pbenol, hat iniBCi|M% tt'iha watnS 
out, aod otiaer fiwrfn Tn«tter» •oeompaayiag it, and which have fthw hccfi attHfced 
bf the aitrte and.} picme aoid iViHa the lolatum (dtt store tatHj far 

beli^ addoleted with nlphone acid), and is de^sited in the at avitaillisc 
plate* of a Hght yellow ooloar But fheie erystallizstlon* came the low a ec»> 
aldwahle quanttity of fubetaoce, and by no mean* eliminate completely the yellow 
tarry matter It » therefbre better to ooitrert the Impure acid lato a aahwlileh 
be eaaily purified, and afterward* to wecipitate the acid from it The piceate 
of potaaaiom ia very applicable Ibr thia pnnfleation, as it ic wily ah^^tiy aolnbla 
in cold water, whilat it i* readily soluble in bratiag 

But m opernftng upon a lar^ aeale, ihe filttatiou of large quantltiea of file salt 
becomes extreme^ d^UBeolt, a* the liquids^ even when boiling and contained in 
heated frmnela, hare a great tendency to crystalliae on the flltcw, whn^ then 
become ebc&ed. 

Several maBufaetarers therefore ndi^t anotber proeeu, which eonsuts of satarating 
a boiling Bolotion of pienc acid with carbonate of aodlnni, excess being avoided, for 
fear of diBSolvmj^ the yellow resmons matter The boiling matters are filtered to 
separate this ream, and to the filtrate a frirther quantity of carbonate of sodmni is 
added. Thu eansn the bnik of the piente of sodinm to mystallHe ont, as tbu sab 
18 nearly insoluble la solntions eoDtaimng an excess of alkaline carb^nte The 
small qoantily of picrate still remaining in the mother-Iiqnora may be precipitated 
by the addiuon of a salt of potassium. 

The erystallixed pierate of sodium thns obtained is then dissolved, and its boiling 
solution. M decomposed by szl excess of snlphnnc acid. The picnc acid thus 
separated being v^ inaoluhle in the mother liqaora eontaining the acid sulphate of 
sodium, crystallizes almost entirely on cooling, when drained, washed with a little 
cold water, and pressed, it is almost chemically pare, 

Picno acid is nsed for dyeing silk and wool of a yellow colour Its oolonnsg 
power u very oonsiderable, and it exhibits a great affinity for nitrogenized snbstancea 
The oidour resists the action of light very well, hut it is somewhat affected by 
wasbuig, particularly with aoap. It u rendered more stable by mordanting thie 
matenu with alum 

Cotton, hemp, and fiax, do not show any affinity for pieno amd. The acid may 
therelore be employed to distinguish silk and wool from cotton and flax. For this 
puipoae it u only necessary to plunge the tissue in a boiling solutioa of pienc acid 
and then wash in water The silk and wo<d will assume an mtense yellow colour, 
whilst the eottoa and flex remaia perfectly colourless 

The ose of ptenc acid ibr dyeing pniposes was first suggested by M. Ooiam of 
Lyons, in 1646. 

Picric acid, under the influence of redudng agents, produces other colouring 
matters, treated wifii ferrous salt and an alkali, ftir example, it produces a red amd 
(.WhUer's nitro-hematic acid) Under the influence of evamde oi potassium, a^in. 
It pves nse to a purple potassium ssdt (Mr Hlasiwets's xsopotpniate ot potassium) 
This puTpnrate, treated with an ammoniacal salt, produces an aiamooiacal emiipoand, 
and which, when apphed to dyemg, acts like the murexide of nno tund, giving in 
frict precisely the same tints. Under the inflnenoe of chloride of tin, picno amd 
may even produce bine, purple, and red oolonnng matters , hnb the nature of these 
substances is very futle known, and not cme of them has as yet received any practical 
appliostlon — ffofiHaitn, 

PICROMBL IS the name given M Thmard to a black hitter principle which 
he supposed to he peculiar to the bile. MM Gmehn and Tiedemann have mnoe 
called its identity in imeation G W 

PICKOTOmN (Aerotanc aad) is an intensely bitter poisonons vegetable 
mhdple, extracted fhun the seeds of the Mmu p e r m um ooeeuhu (Coccnlos Indicus) 
It erystdlizes in small white needles, dissolving in boilmg water and in sleohoL It 
does not oomhlne with acids^ but forms emnbsnationa with alkalies. Its fimnola is 
W 

PIETEA 1>URA. Oniamental woik, executed m eolonred stonesi, reparesenting 
flowers, Ihiits, hirds^ and the like. The Florentine work and the iulaldmarbie wcrk 
of Derbyahira are of this character 

PIGMENTSl See Oonouns, Paiktsl 

PIMENTO (J/yrfiir ptmenta, Linn , £tigmui pimenia, De Candolle) Allspice, or 
Jamaica p^per. This plant la cultivated In Jatnuea in regular Puacatussuflit. The 
frill alsed flniit is gathered grren and snn-dried, danng which preoett it is flnmoea^ 
Immersed. It is seat to the English market in hags of 1 out aaeffi. This finiU am- 
itetf, aooordiag to Bonastre's complicMed analy^ of 

VoL If I P F 



4S4 mss. 


t 

wultaer 

Cwmdsa 

XenHfe. 


lOH) 

60 

Gteenoil 

84 

26 

Concreteoil 

0-9 

1-2 

Extract eomtaining tannin ...... 

114 

39 8 

Gimuny extract ------- 

3« 

r-s 

Brown mattw tissolved In potash - - . - 

4-0 

80 

Besinons matter ------- 

IS 

3*3 

6nm» nnoiystallised 

Giulio and malic acids - - - - - - ! 

SO 

06 

8*0 

1*6 

Tegettble fibre ------- j 

5(H> 

16 0 

A Aes changed witii salts * ' 

S8 

19 

' Moisture and loss - 

1 

41 

48 


PnoeDto wporud m 1863 aod 1864 West ladia lalands, tu. 


Other parts ------ 

Total 

1 ISfiX 

2S64. 

Cwti 

ValM 

C«U 

Value. 

S9,S68 

31 

£36,376 

38 

48,340 

1,70‘S 
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FINANG^orBeUAVot 8«e Abxci. 

FiNCHBECK. A jellov meta], eonlposed of Soooees of sine to 1 lb of copper 
See Auot, Bsam. 

PINCOFFIN or Abzanne Ceaimereuile — Under Aeee namei, Knne years ago 
Heaem Pineoff and Co>,, Maitcktzter, brought into the market a garacm yieUa 
"very fine Tiolet tints iritboat reqauing eleanog The other eoloon obtained with 
it aie equally satuftotoary FmeotEn is a garacm prepared, and fiiore especially 
washed, with the greatest care. It is made aa neutral aa posaible, and then exposed 
to a heat ahove lOO^G by means of hi^ pressure steam Under these circam< 
•tances, a certain quantity of brown oohninng matter u destroyed or rendered iner^ 
and the dried prodncl immediately yi^da fine tints. 

F1NE-APF1.B YARN and CLOTH la Mr Zinoke'a process, patented m 
December, 1836, far pve^nng the filaments this plant, the taaiiag, tbe 

ka^es being plnelied, and delved of the pnckles round their edges by a entung 
nutniment, aro (hen beaten opon a wooden block with a wooden mallet, till a ailky- 
lookiDg mass of fibres Is obti^ed, which are to be freed by washing from the green 
fecala. The fibrous part must next be laid strait, and passed Mtween wooden 
roUen. ’Hbe leares should be eatherod between the time of their fhll mstonty aod 
tbe ripening of the fruit. If earlier or later, the fibres will not be po flexible, and will 
need to be cleared by a boil m soapy water fbr some hoars, afrn being laid stnu^t 
nndier the ptemuM of a wooden gra^, to prevent their becoming entangled When 
rreU wariied and dried, with occaaioiml shaking out, iheiy will now appear of a silky 
fineneM. They may b« Aen spun into porous rorlngsi, m which state they are most 
eonveaientiy bleached by tbe i^nary method 

PINKS. A numerons frmily of oooe-bearing timber trees llie wood, which is 
extensively used, is imported under the names of Amenean, Baltic, Dantxie, Monel, 
Noriray, aad BIm timber, Swua deahi, &a The New Zes^d pbs^ called alao the 
Cow)£e or £anne (tbe X^oanuora Atufrafis), is not a trne pine. 

7%s Pbiut tfhwMis The wild pm^ or Seotch fir, yields the yellow d«aL 

Zfis AJh€M trte^m. The Norway sprace fir, the white deaL 

TTm Aimpteea. The stivw fir, a whitofit deal, rnneh need (hr fioonng. 

TU Larix Burmea. Tbe latdi. This wood is much em^cyed in Switserland. 

Tbe Pana StroSut The Weynontit pme, is mnck used in the Northern United 
Staten 

The Pbnis riaelralw. The floo&eni ^ne, yellow paub or pitch pine. Of this 
wood nearty all the bousea of tiie Soutbm Umted States ase Wit. B » xB^arted 
into Liverplxil as tbe Georgia pitch pinck 
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Then an maiaMioB oAen, » the Anencia lirdh, lh« ‘bidm «C 09eaA Sr, th* 
^nitje fin, &o., wlileh ire em^yed In vinoos dutnets tar abip aai iMMe ImOaiiv, 
1>ut Siej aoaroely seqaira any tgm^ noiiee here 

Our mportr at ^ne timber, in 18$S end 1864, were* — 



lies. 

IKS. 



iMdi. 

VsllMu 

Loads. 

TalM. 


Not sawn, or split, or othw-'t 
wise dressed except bewn / 
Sawn or split, planed orl 
dressed * • - / 

1.957,407 

1,863,657 

104,014,655 

5,690,699 

1,338AS6 

1^44,467 

/8, 786,803 

8,857,968 



The doty from lOdi October, 184S, oa timber d Bntiih pomwaiooi, fit t 
and from ISth AotiI, 1651, on foreign timber, lOt per load. 

PtIfBY TALtOW II a concrete frit obtained by boiling with water tiie frnit 
of the Vatma mditfa, a tree enmnon upon the Mala^ coart. It fleerae to be a sab- 
stance intermediate between tallow and wax , partaking of the natnre of Mearuie. It 
melts at 674° » white or yellownb, hoi a spec, of 0 966 , is saponified by 

alkalies, and. frinns excellent candles Dc Benjamin Bahington, to wbw we am 
indebted ibr all our knowledge tit piney tallow, fiiund its nltmiate oonititaents to be, 
77 of carbon, 12 8 of hydrogen, and 10-7 of oxygen See On*- 

PIN MANUFACTDEE. (Foiripw Fr ; NaMfabnk, Germ.) A pb 

» a small btt cf wire, eommcmly bram, witii a pinnt at one end, and a spbeneal head 
at the other. In making this httle article th«M are no less than ftmiteen dutmet 

OpMOticlIB. 

1 tfte mm. Tbe wire, as obtained from the drawing-ftame, m wotmd 

about a bobbin or barrel, sibooi 6 mbhes dnmeter, which gtres it a oorsatiire that 
most be removed. The straigbtenmg engine is formed by fixing 6 or 7 nails upright 
in a waving line on a board, so tw the void space measured m a strai^t une 
between the first three nails nmy have exactly the duoknew of the wire to be 
trimmed , and that the other nails may make the wire take a oertam carve line, 
which most vary with its duckness. The wmrkman pulls the wire with pincers 
throng^ amraig ttiese nails, to the length of about 30 foet, at a mimmg dranght, 
and after be cots that off, be retams for as mach more , he can thus finish 600 
fhthoms in the honr He next cnts these long pieces mto lengths of 8 or 4 pina A 
day’s work of one man amonow to 18 or 30 moimnd doaen of pm-Iengths. 

8 Pontinfh If executed on two iron or steel gnodstones, by two workmen, one tit 
whom nmg^ens down, and the other finishes. Thirty or forty of the pm wires are 
applied to the gnndstone at once, arranged in one plane, between the two forefiogers 
mid thumbs of both hands, which dexterously give them a lotatory morement 

8 CiMing these wine mto pat'/ensihs. This Is done by an adjusted chiseL The 
mtexmedute porttons are handed over to the mister. 

4. TVutuiyq^ tAe wire far the pm-^heade These are made of a uuidi finer wire, 
coiled mto a compact spiral, round a wire of the siae of die pma, by meana of a anmll 
lathe constmcted fdr the jmrpoae 

5. ChOmp the. deadt. iVo tnma are dexterously cot off for each head, by a regu- 
lated chisel A shitfhl workman may turn off 18,000 m the boar. 

6 AufMofriijF cAe Acuds They ate put mto an iron huUe, made Ted*bot over am c^en 
fire, and then thrown into eidd water. 

7. SAsaipuq^ or shapuip dw Asads. Thia is done by the btow of a snudl nm, raised 
by means of a pedal lever and a cord. The pm-heads are also fixed mi by die same 
opeiattve, who uhiIlm about 1500 ^ns m m bcfor, or from 18,000 to 15,000 per 
diem, cxehiiive of onejihirteendi, whiidi is always denoted ftn* waate in this dsput* 
meint, as weli aa m tbe reek of ttemanufrusteie Cart heads, of an aUoy of tin aadl 
antiinonv, were hitrodaeed by patent^ bat never came mto geDCtol usn 

6. Frt^oipflrcbmMqytfcepaM^is effeetsd bybmlmgihemibrhalf anlmur aannr 
beer, wine lees, orsdlathiD of tatlarf after vU^ they are washed. 

9. I^MKaaover tanwipi. A stratam of about 6 pmmds of pma h laid in n eoMcw 
pan, thrti n atratom of about 7 to 8 peimds of gnin tin; and so eHenwtelr M did 
veaidi be fiBsd t a pipe being left hmited at one tide, 'to penah the hrtredsMiM e{ 
water slowly at the bottom, without deran^w the ecotonis. Wbenthe bwkh- 
drawn, its ^eae la filled np with grain tin. The vend! hemg now^stk eMhe fir^And 
the water becoming hot,its snrfroe la^nkted wldi 4 onaoesof eraa^elwlBr; wtba 

TVS 
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<wliiehit{««U9w«dto1x^ Attanboax. Thaphuandtmgniiitani^lMUfytMpanUed 
a biod afiniUnideir. 

10 ITtfolav tiktpmt!, to pm IW te T. 

11 Drymg and polukSngAmt In % leafier tack filled utith ooene bnui, vludi u 
agitated to and fro by two men. 

IS. Tf'nMOwn^ by franen. 

13. IVufiuijinepcqNra fisr reoehfaig tbe pina 

14. Z^perwg, or flxmg diean in tbe p^)« This is done by ebildren, wbo Boqnire 
Qie habit of pniteng ftp 5^000 per day 

The pm maaafrctnra is one of tbe greateai prodi^ea of the diTialon of bbonr, it 
• fhnuahea 1S/K>0 articlea fbr tbe snm of three ahiUinga, which hare required fhe 
united diligence of fonrteen akiUhl operaiiTca 

The abora » an ootliae of the mode of maatifrctnnng ping 1^ band labour, bat 
eeveral beantifol mventiona have been employed to make them entirelyi or in a great 
measure, by maehioeiy i the oonsamption for borne Bale and export axnountmg to 1 5 
nuUioDS daily, ibr tbu country alone. A detailed deacnpucn «f it will be fbund in 
the 9th Tolnme of NaottuCs London Journal The following ootline will give the 
reader an idea of tbe atraotnre of L. W* Wngbt’a ingeoiooa maohine for pin 
xnakii^, 

Tbe rotation of a principal shaft moonted with oeTcral cama^ ghres motion to 
various alidera. levera, and wheels, which work the difforent parts. A slider pushes 
pincers forwards, wfateb draw wire from a reel, at every rotatuMi of the shaft, and 
advance inch a length of wire as will prodnoe «ie pm. A die cats off the said 
length of wire bf the descent ite npper ch^»i the chap then c^iens a carrier, which 
takes the pm to w pointing apparatus Here it is received by a bolder, which tarns 
round, while a bevel-edged Sle-wbeel rapidly revolves, and tapers the end of the wire 
to a point The pm is now conducted by a second earner to a finer file-wheel, m 
order to finish tbe point by a leemid grinding A third earner then transfers the 
pm to the first heading die, and by the advance of a steel punch, tbe end of the pin 
wire IS foraed into a iwresa, whereby the bead is partially swelled out A fourth 
earner removes the pin to a second die, where the heading is perfected. When the 
headmg-hir retires, a forked ierer draws the finished pm from the die, and drops it 
into a reoeptaela below 

The foiling is a fiirtber detail of this very interesting mannfaetare — 

In pm makmg the wire is brass, (a omnpound of copper and xiuc) it is reduced by 
the oidinary process of wire rawing to the requisite thickuess m this process it » 
neoesaanly curved. To remove this it is re-wound, and pulled fiirongh between 
a namher pins arranged at the draw or straightening bench , it is then ent into 
cflovement kmgtfas for removid. and finally reduced to just such a length ss will make 
two pua& Tbe pomting » dooe npon steel nulls (ruvolviug wheels), the cireiun- 
finence of which is out with teeth, the one fine, the other coarse Tbiriy or forty 
lengths are packed np aft once, and, as in needle-making, the cast of hand given by 
ibio workman makes them revolve, and the whole am pointed at once , tbe same 
operation is performed with the other end The process of heading is next perfnnned 
as follows a number of tbe pointed wires now cut in two, are placed in tbe foeder of 
the machine, one drops, is firmly seised, and by means of a pair of dies, a portion of 
the metal u Ibreed np into a amaii bulb, by a beaiitifolly simple and automatic 
arrangement, h is passed into another, when a small horisontsd hammer gives it 
a sharp tap, which completes the h<-ad The white colour is prodneed by boiling in 
a solntion of cream of tartar and tin. Th^ are then dried, and passim into tbe 
hands of the wrappen>up. The preparation or marking of the paper » pMuliar, and 
M done by means of a monided piece of wood, the moulds corresponding to those 
portions whidi represent the small folds of paper through which tlm pins are passed 
and tfaerelw held. The pins are then taken to the paperera, who are each seated 
in front 01 a bendi, to which is attached a horutootaliy hinged piece of iron, tbe 
edge of whiob is notched with a correaponding numbw of marks to foe niimber 
of pins to be shade r foe small osteh whi^ holds togefoer the two parts of foe iron is 
released, tbe pi^ier introduced, and a pm inserted at every mark , foe p^er is then 
released, and tbe task of esamuation fotlows, wbicb m the work of a memeat 
The paper at pfios is bdd so that foe lig^i strikes upon it . those defretive are imme- 
diatefy detected by foe shade, are taken out, and others subetituted id thair stead. An 
ancient edict of Henry VllL bdd that ** no one sboaU. sdl any pma but Itwb ae were 
double-headed, or foe bnds ftoldered fost on." 

An Impwed pm hai been introdneed, in which iron or steel witea have been em- 
|doy«d. The iron or steel wire employed should be very raood, and, to protect it 
from mat, it Sbould at the last drawing be InhrieatM by mesna of a sptmge saturated 
vitb ml, plaoed between Tbe draw-plate and reel 
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The foUowiog Ib the procen edopted wiA thoie —The wm being ent into jiioa, 
«»d tbeM heeded and pnoted, all aoowding to the maal zoetihOdB^tlie phf «n Annnt 
into a rerolTiOg e^hnder of wood containing a bath of lot^ and water Sa • hot elate; 
It u of the capacity of about 9^ gaUotu, ^ abonld not contain more tfan abmt 
11 galhnaof water, with ahont 2 crancea of soap duaolred therein, aa diis qaaoritj viU 
be snffloient fiw the treatioent of about 13j Iba weight of pins at a time; Tbe cyluider, 
when tfaoa charged, is made to revolve for abont a qaart» of an boor, at the expirar 
tion of whndi tune the pina are found ftee from the oil with which they were pre- 
viously coated, and also veiy moeh smoothed and pidished, by diar rublniag we 
against the otl^ 

The pins are next dried by tranafrmng them to another cylinder partially filled 
with wdl-dned sawdnst (jprefrmng fbr the pmpoee the lawdust of poplar woodX and 
causing this i^linder to iwolve for about ten minntea , or, metead of employing a 
oyhtidn of this deaenptton, the jiins may be thrown mto a bag or bags partially fiiUed 
with the sawdust, and the requuite friction produced by awiugmg or rtdling there 
baff about tor the same length of time 

Into a glass or stone vase, there are put about 11 gallona of soft water, ^ of a 
pound of solpbune acid, X lb of salt of tin, lb of cr^atalLued anlphate iinc. 
and 108 gn of pure solphate of copper. This mixture is left to work for about 24 
hours, BO that the salts and snlphates may be properly dissolTed. 

The mixture, prepared as directed is introdu^ into another revolvina cylinder, 
and pins about IS^ba weight are thrown into the midst of it Tbe cylinder is then 
cauB^ to revolve for about half au hour, which serves at ouce to remove any verdigris 
fiiim tbe pms, to impart a high polish to them, and to give a beginning to the copper 
coating process. At tbe end of the hsJif hour or thcreebouts 232 grs. of crystallised 
sulphate of copper in coarse powder, and 150 grs. of crystallued sulphate of «ne, 
previously dissolved in soft water, are added to the mixture in the cybnder, and 
the whole again agitated for about a quarter of au hour The pms are by this ite- 
ration not only completely coated* but acquire a very considerable degree of polisb. 
The copper liquors being drawn off, tbe pms axe washed with cold water in tbe 
rotating cylinder, and a&rwards in a tub with soap and water out of contact with 
air, where they are well shaken Tbe contents of the tab are (hen emptied into 
a wooden strainer, faaviog a perforated bottom of un plate iron. The pins are 
finally dned by agitation with dry sawdust 

TMttnnmg and Nanchmg are performed by laying the pins upon plates of veiy thin 
tin placed one above another, in a tinned copper boiler containing a stfintion of about 
s^lba of crude tartar or cream of tartar, m abont 22 gallons of water, and then 
Sitting the whole to boil for about 12 hours The tartar solution should be prepared 
at least 24 houTB prevtoualy. A Little more cream of taitai improves the hriUianoy 
of the pms 
PIN US. ScePiNua 

PIPECLAY A Bilieate of alumina, found in Devonshire and some other part^ 
mneb used in tbe manufacture of tobacco pijies. See PouCFuiur Clat 

PIPESIDINI^ A volatile boM, discovered by Anderson, by aeting 

with potash on the product of tbe action of nitric acid on pipenne It may also 
be procured by treatmg pipenne with potash It baa been chiefly studied by 
Cahours -^C G W 

PIPERINE is a crystalline principle extracted from black pepper, by means of 
alcohol It is cdlourless, has ha^y any taste, fuses at 2 1 2^ F , is tnsolnble in water, 
but solnble in acetic aciA ether, and most readily m alcoboiL 
PIPESTONE A vanety of day slate 
PISOLITE Tbe peastone See Limbstone 

PlSOLtTlC IBON ORE. Anoremade npof smaU nodulea, like peas. See luoE. 
PITCH BLENDE An ore of UnavirM, which see 
PITCH, MINERAL, is the same as Bititiieh and Abpbali', wbioh see 
PITCH b/ wood‘tar (_Potx, Fr i Peek, Germ ) la obtained by bmling tar in an 
open iron pot. or in a sbll, nil the volatile matters are dnven off Pitch eontdnspyro- 
Igneous rwn, along with colopbany (oommon nsm), bat its principal ingredient la 
the fMmer, called by Berxehna ^retme It is brittle m the cold, but sofrena and 
becomes ductile with heat See Tab 
FITCH-STONE A gtassy trsppean roeh, often elaased with obsidian. 
PITCOAL Bee Coax. ' 

FITTACAL, from two Greek words, signifying /bre pttaA, » one of die princsplea 
detected in wood-tar by Beiebenbacb. It is obtained by adding barytee water ton 
•olndon of jne«flWU’,or of oil of tar deprived of its acid, when the inttaoal ihUa. H ia 
a daik-blae adid snbstanoe, somewhat hke mdigc^ and asaaiuea a metallic Inatto on 
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leteOtai. ItimUoftaatojadcMlIiiwtToUtile; eari) 0 (B!Begatfthi|^bMt«lA«sl 
«aiitt^M«mnMa2Malnidl{ fa nhdle w rather t«it diftudbfa ia vafarj cirwa 
(reea aolstion, intfc ft eait of orinaou. Id ralpbnrie aoiOt ivlth a ftaat of red hliie ib 
noriaiw aeid, wad «itb a eaat of ftimna red in aoetM acid. It fa meolnhle is alkabee/ 
nod In ftfedMd and eAw. It dyea » faat Uae upon linen and cotton gooda vitit tin 
and ^uninoiia mordanfa. 

PLANE TftEa Uaplt or plane, Fr t JJun, Gem.) The Pbfaaw 

oeeufaaftifii, iftiofa Ae faigeat ef Ae Atwerfaftw treei. The vood of the plane tree u 
miiidi naed in Aia eovnb^ for ^(Oftya. It fa aiao employed for mniteal faatnimeata> 
and Av oAbt irmha reqaitfaig a dean tfal veolonred wood. 

PLANTAIN. SoeXnSiA, 

PLASMA A trandnoont ehaleedony, of a neenUh oolonr and a gkttenng Inafae. 

PLASTER. SeeMonrAB. , 

PLASTER OF PARIS. See AiABABTaa and GrrainL 

PLASTIC CLAT Any clay wbieh, when in a moist atat^ may he kneaded 
betveen the flngna* and adMta ^ being moulded into a deSnite form. 

Pfaatio day fa not confined to any pamculac strata, hut is found in secondary 
nad tertiaiy fiinnatiotii, and also in dquaits dmired from Ae deoompositum of 
oAerroeka. 

Li geologfaal nomenislatora, howerer, the term Pfaatic Clay fa api{died to Aoae por- 
tions Ae Lever Tertiary or Eocene strata which bterrene between Ae Chalk and 
the Lcmdon clay, in consequence of some of the beds of day of whiidi they are com- 
posed beiog of a plastic nntare. Some Ae cariiest pottery made mAu ooiintry was 
aianoftetured fhmi Aese clays, dng up atCrendle Gommon,nearCranborne, in Dorset- 
shire, where, as wdl as at Newport in Ac Isle of Wight, Fareham in Hanuy Ac., 
the day » still dug up and converted into pottery The clay from Ae Plastic Clay 
senes IB generally ot a bright hnek-red colour, frequently mottled wiA white, but 
sometimes (as at Crendle) it » dark purple or nearly black towards Ae lower put, 
and this day u esid to be the best as regards quality The dm of the plastic clay 
hurn to a rra cdonr, and are maanfhetured into hndcs, tiles, flower-pots, aud oAer 
coarse potten — H W fi 

PLATEpCLBANINO BoU 30 grmt affinely powdered aud calcined hartshorn 
in a quart of water, and while on the fire pnt as many silver artidcs in the vessels 
used to boilmg as it wtU hold, uid leave them there to a short time , Aen withdraw 
Aem, and dry Aem oyer the fire , coutmue Ais nnhl all the articles have been 
treated m Ae same manii^r , then introduce into Ae hartshurn water dean wooUen 
rags, and dlow Aem to rrnnun until aatnrateA after which dry them, and use Aem 
to pohshiqg Ae silver. T^u is also Ae best substance for cleaning locks and brass 
handles snoom doors When the silver artides are perfectly &y, Aey must be 
eareftdly rubbed wiA a soft leaAer Thu mode of deanmg u excellent, and much 
prefenAle to Ae employment of sny powder wnntmmTig mercury, as mercniy has Ae 
efibet of nmderjDg the silver so brittle as to break onfelhng — C Gaz 1849, p S62 

PLATE GLASS See Gi.&a& 

PLATED MANUFACTURE. (Pbfeiqne de nfayef, Fr } Si&er Pktitvmg, 
Genu.) The stiver m Aia ease is not ap|A>d to ingots of pure copper, but to an 
alky eoosfadng of copper and brass, which possesses Ae requisite stxShess to Ae 
vanous arddes. 

The ftmaoe naed to mdtmg Aat alloy, in black lead erneibles, u a eomnitm dr- 
frunaoe^ hkc that for making brasa ' 

The lngo^mouldB are made of oast-iroD, in two pieces, festened togeAer ; Ae 
eari^ being of areetuignlar shape, 3 inches broad, thick, and 18 or aOlong There 
is Ml derated moutk-pieoe or gde, to give pressure to the liquid metd, and secure 
adidi^ to Aa ingot 'Hie modd is huted till Ae grease with which ifs cavity u 
heameared merelg begin to amoke^ but does not born The proper heat of Ae melted 
mdd to easting fa when It aianiurs s blniah edoor, and fa quite liquid. When- 
ever Aemetd has sdidifled in Ae mould, Ae wedges tort tighten ita nogs an driven 
outlast As ahnnkage of the ingot Aould eaase fiie monld to crack. See Brass 

The ingot IS mw dressed carefUly wiA Ae fils on one or two feces, aoomding as 
it is to be dnrie or doable plated. The thickness ctf Ae ailver ^te u sneih as to 
eonditote one fortoA of Ae Afakness of Ae ingot j or when Afa fa an inch and a 
quarter took, the ailTar plate ap^ed fa one thfaty-eesond of an inch ; beiaghy 
wei^apeandtroy ofAetomer,tofriiHii8to lOpennyweie^of Aelatter ^e 
adver, wl^ is ili^fiiy fast in aie Aan the copper, fa tied to it truly wrth xroarwlre, 

nad a Sttifa of a satnatsd sdefrw of borax fa moi iosiaiiated at Aee^n* Thfasalt 

melto at a low heaL and cxeindea Ae atnuMpherc, whldi mi^t oxidusa Ae copper, 
end obstnot Ae nttfan of (be metals. The ingot thus pKnred u beoni^t to the 
pfatisgtooaee. ^ 
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TbeftnseeltMCniroadowwMiaffBiAhf^tolookihitNigli} Htf ftSwUiioofce 
laid Ti^on a grate at ft leTd.inili the bottom of tbe door. The mgrt U ^ased iHUne- 
diatalf upon the ookei, the door » dint^ and the plater watches at tiie pee^hxde the 
iQitant when the pn^ aoldanng temperature u attained. Dnnng the nmoit ef the 
tilTur and copper, the earftoeof the former is seen to be drawn Into Intnotte eositaot 
with the Matter, and thisspeeiee offwsffuv u the signal for remoring the oompotmd 
hex instantly foom the ihraaoe. Were it to remun a -very litde longer, tlw edter 
would become alloyed with the eopiper, and tibe i^tmg he thus oompl^y spoiled. 
The adheaum la, in foct, aooomplished here by the formation of a film ct true ailretp- 
solder at flie surfoees of contact. 

The mgot is next cleaned, and ndled to the proper thiimeH between oyltnden, as 
descnbed under Hnrr t being in its proness of lamination freqnently annexed on a 
small rererberatoiy bearth. After the last annealing, tike sheets are unmened in hot 
dilute Bolphurie add, and scoured with fine CsIbis sand, ^ey are then ready to he 
ftshioued into Tanons artudee. 

In plating copper wire, the sdrer le first formed into a tabtdar shape, with one 
edge pngecting slightly orer the other , through whufii a redhot copper cylinder 
beins somewhat looedy rnu, the silver edges are closely pressed togetW with a sted 
burnisher, whereby they get finnlj united. The tube thus completed is cleaned m> 
side, and put on the proper copper rod, which it exactly fits. The copper is left a 
little Itmger than its coatmg tube, and is grooved at the extremities of the latter, so 
that the silver edges, bei^ worked into Ae copper groove, may exclude the air troai 
the sarlhee of the rod. Tlie compound cylinder is now heated redhot, and rubbed 
bnskly over with the steel borni^er in a longitudinal direction, whereby the two 
metals get firmly nmted, and form a solid rod, ready to be drawn into wire of any re- 

a uuite fineness and form , aa fiat, half-iooiLd, flutei^ or wUh mouldings, aaoording to 
be figure of the hole m the draw-plate Such wire is much used for making bread- 
baskets, toast-racks, snufifers, and articles combining elegance with hghtuen and eco- 
nomy The wire must be auuesled from time to time danngthe drawing, and finally 
cleaned, like the plates, with dilute aoid 

Formerly the different sharped vessel of plated metal were all fashumed by the 
hammer t but every one of simple form is now made m dies struck with a drop-ham- 
mer or stamp Some manufocturers employ 6 or 10 dropmachmea. 

Fig 1464 and 146S are two views of the stamp a is a large stone, the more mas^ 



the better } h, the anvil on which the die e is secured by four sorews, ss shown in foe 
groimd plan, ^ 1466. In^ 1464, a a are two upn At square prisms, set diagonally 
with4lie an^ opposed to e^ other | between whiA foe hammer or drop d allies 
tndj!^ by means of medy fitted si^ar grooves or teoesses in its sidee^ The hawmer 
is xai^ hy polling the tope whhfo pauea over foe pulley a, and Is let fonfoum 
diffinreut beiAtc^ acem^^ to foe Impi^ required. Vessds ufoich are last fft dW 
meter at foe top ^ bootun than m the nuddiie, must eifoer be raxaed by foe atampin 
two pkees, mr raised by a band hammer The die is usoally maae cf cait steeL 




W PXJITED HANtTFACTUEE. 

It It {ikeed )i^ti the aa-rii, ami {h« netal u eui into pMcet of fitoper 
the top of the It Am. suntoonded -wtth a lute, niade of oil and for as 
inch or two above ite tarfikea f end ^ cavity it filled wifii mdted lead. The under 
Ihce (^tbe ttanp hammer hat a plate of iron called the hcder-im fitted rate k, about 
the area of the £e Untenever the lead has become aotid, the rmiumer is ratc^ to a 
certain height, and dropped down noon it , and aa the under fiMe of the lioker-np it 
made rough bhe a laap, it finnly adneret to the lead, to as to lift h afterwards with 
the hammmr The plaim netal la now placed over the die^ and riie hanimer mooiited 
-with Its had u let fidl repeatedly upon it. till die imprenion on the metal u eomplete 

the Teasel to be struck he of any oontiderablc depth, two or three diet quit be used 
of progressiTe siaes in Baoeessimi. But it occasionally bappeuB that when the Teaiei 
has a long conical neck, recourso mfiit be had to an aaxilisry operation, called pmu^ 
tug See the emboedng pooebesi^ Ufi7 These are made of cast steel, with their 
hollows tamed out in the lathe. The pieces a, b, are tsf lead The pandung is per- 
formedlw a aenes of these tools, of different uses, heginoiu^ with the largest, and 
endmg with the ImaL By this means a hollow cone, S or i inches dee& and an loeh 
diameter, may be raiaed oat of a fiat plat& These paneheaare strook with a hand 
htunmer alto, fhr small articles of too gieat delicacy tor the drop Indeed it fre- 
qaeatly happens that one part of an srucle is exceated by the stamp and another by 
die hand. 

Glylindrical and conical vessels are mostly tormed by bending and soldenng The 
bending u performed on blocks of wood, with wooden mallets , but the niachtoc so 
mncii need by the tm smiths, to form their tabes and cylindnc Teasels (see the end 
eectiODS Jigg, 1468, 1469), might be employed with adrantage This consists of 
8 iron rollm fixed ut un iron nwe a, n, c ate (he dircc cylinders, and a, 6, c, </, 
the nband or sheet of metd passed ebrough them to receive the cylindrical or conical 
eiirratare. The upper roller a, can be raised or lowered at pleasure) in order to 
modify thediamcter of the tube , and when one end of the roller u higher than the other, 
the conical curvature is given Tlie edges of the plated cylinders or cones arc 
soldered with an alloy composed of ulver and brass. An alloy of silver and copper 
u somewhat more fusilde , but that of brass and silver answers best tor plated metal, 
the Isass being in very small ptoportion, lest the colour of the plate he affected. 
Calcined borax mixed with sandivcr (the salt skimmed ftom the pots of crown glass) 
la naed along wixh the hUoy, m the act of boldenng The seam of the plated metal 
being smeai^ with that amine mixture made into a pap with water, and the bits of 
laminated sedder, cat small with scissors, laid on, the seam is exposed to the flame of 
an ml blowpipe, or to that of charcoal urged by bellowa in a little forge^hearth, till 
die solder melts and flows evenly along the junction The use of the aandiver seems 
to he, to prevent die iron wire that bmds the plated metal tube ftom being solderea 
to It 

Houldmgs are sometimes formed upon the edges of vessels, which are not merely 
onoamentel, bnt give strength and snnness. These are fiuhioned by an uiatmmcnt 
called a Mwrga, represented in 1470, 1471 The part a lifta np by a joint, and 



4e metej to be is placed between the dies, as ibownm the figw I tbetaah, 

heiM held m die jaws of a viee^ while duar-ahaped iHxa it By 

while ihs metal plate u thW aaocesaiv^y fiwwarda, the 
» ton^ Infy | 47 <^ ^ tooth « u a guide to rwnlate the distaiuM be- 
twM^ bead and the edge. A. abnOBf eOact u pradaoed m fate yean in a water 
•ad more axpefiitioiia manner by the rolfara^ Jtg», 147*, M74. Fig 1478 ia a seotum 
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to Aov file ibrm ihe bead.^ Tbe two wbeela a, a,^ 147S, are plaoafl apoa axei^ 
two ot wUdi are fiinldied with toothed pioione Biiddle; lower one h^M 
tnmeA hy hanate, gives ntotiea to the upper. The grooro n d» wheA 
oone^onds tnth^ m the lower, so that the sUp erf metal passed flutmglt bo*- 
tweeo them assumes the same figure. 

The greatest improyement made u this hrsa^ (rf manefbotore, u the rnttoduodpsi 
4rf silTer edges, heads and monldnigs, instead <rf the plated ones, which ftom their 
prominence bad thmr anxfiuse speedily worn off, and thns assamed ahrasiv ItK^ 
The nlver destined to form the ornamental edg^g is Unun^ff^i exceedingly Ain t a 
square inch sometimee wei^ung no mcae than 10 or 13 grama. This is too fry In 
to betf the setaon of the opposite steel dies of the swage above desonbed. K ia 
necesaaro, therefoie, that the SBchpart of the due should be steel, and ^e oi^wto 
side lead, aa waa observed in thd stamping { and this ia the method now geneniU 7 
employed to form these silver oinamenta Ihe mside shell of this silver moulding 
IB filled wifo soft BoVder, and then beat into the requistte form. 

The base of eandlestidis is genemllv made in a die by the atamp, aa well as the 
Dcek, the dish part of the noazle or socket, and the tubular stem or pillar The dif- 
ferent parts are united, some with soft and others with hard adder The btandiea 
of candlesticks are formed m two semi-cjlindncal halves, like the feet of tea-urns. 
When an artiole is to be engraved on, an extra plate of silver is apphed at the proper 
part, while the plate la still flat, and fixed by borniabing with great pressure over a 
hot anviL This is a ^eciea of weldmg 

The lest finish of plated goods is given by burnishing tools of bloodstone, fixed 
lu sheet-iron eases, or hardened steel, find; poiisbed. 

The ingots for lamination might probably be plated with advantage by the delicate 
prcfchure process employed for silvenng copper wire See Ei,BCTao-h[ETAij,imaT 
PLATmUM IS a metal of a greyudi-wtute colour It is harder than silver, and 
of about doable its density, being of specific gravity SI It is so mfbsible, th^ no 
considerable portion of it can be mdted by tbe strongest heats of our fnrnaces It is 
uuchaDgeable m the air and water , nor does a white heat uupair ita pdish The ody 
acid which dissolves it, is the nitro-munatic 
Native Ftaiinwn in the natural state is never pure, being alloyed with several other 
metals. It occurs only under the form of grains, which axe usually flattened, and 
resemble in shape the gold yepiUu Their size is in general Ie« than linseed, although 
in some cases they equal hempseed and, occasionally, peas. One piece brought from 
Cboco, in Peru, and presenUd to the Cabinet of Berlin, by M. Humboldt, weighs 
683^ grama, or more than S oz avoirdupois. A lump of native platinum is m the 
Royal Mubcom of Madiid, which was found m 1814 in the gold mine of Cuadoto, 
province of Novita, at Choco Its sue u greater than a Turkey’s egg, (about S inches 
one diameter, and 4 inches the other,) and its weight 11,641 grams In 1837 a speci- 
men was found in the Ural Mountains which weighed 11 87 pounds troy, the largest 
yet obtained being in tbe Demidoff Cabinet, weighing 21 pounds. 

The colonr of the grains of native plaimum is generally a greyish white, like tar- 
nished steel The cavities of the rough grains are often filled with earthy mid forrn- 
giuons matters, or aotaetimes with smdl graiM ot black oxide of mm, sdbertng tothe 
surface of the phumum grama. Their specific gravity is also much lower tl^ that 
of forged pure platmnm; varying from 15 in the small particles, to 18 94 in M. 
Humboldf a Um specimen Thu relative lightness u owing to die presence of iron, 
copper, lead, and chrome, besides its other metaliic constituents, paUadinm, osmium, 
rhodium, and indium. 

Its mam localities m the Slew CSoutiueut are the three following districts^ 

1 At Choco, in the ne^hbourhood of Barbecoai, and generally on Ae coasts of the 
South Sea, or on the western slopes of the Cordillera of the Andes, between the Sad 
and the 6th degrees of north latitude. Tbe gold-washing Aat fornish most platmom 
are those of Cradoto, in the provinoe of Novitai those ^ Santa Bita, cor Yironro, of 
Santa Lucia, of the ravine of Iro, and Apoto, between Movita and Taddo. The 
deposit of gdd and platinum grams is found insiluvial ground, at a depth of about 20 
foet The gtfid is separated fiKHn the platumm by picl^g with tbe hand, and also by 
amalgsmation , formerly, when it was unagmed tta^ platmum might be used todebase 
gold, the grams of the former metal were thrown into the nvets, through which nie- 
taken opinimi an immense quantity of it was lost. 

8 PbtmuBi rnuu ara fimnd in Brazil, but always m the allnvial Isnds that eoatiin 
gold, partmidarly in those of hfotto-Grossa The ore of this oountry n eoittawhat 
different from that of Choco. It la in grama, whieh aeeni to be fra^enta of a ^Miiigy 
substasce. The whole of the particles ue nearly globular, axhibitmga anzlhioe l^aed 
of small spheroidal protuberances strongly eohenng tog^er, whum inteNtteea ara 
clean, and even bnlUant Thu platinom mcladea many smdl paiffoles of gold, but 
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4W9, ]itl»iiuxedii4a4Bm«^«nuiisof iMtiTeiMlbdiiiii^'vhudiiw^teMoqgiiiN^ 
Awfilttooi or ndbBteditraetui«,«Ddpa]tienlvly tiieir cbemiei^ duowiteis. 

a Ftatunm Knhu iro found Ut or Sunt Domtngo, in the nnd of the river 

JeokjvMKrlhieiatKiiitaiBBaf fttea tike fooae of Choeo^ they in m nioJl hriHian 
greinawifpoluhedlMrfoietioa. 'Oie eiiid ocntidning U qoirtxou and forra* 
nooue. Hmmti'VB pfrtiniaotnfofais, hike that of <Aoocs ehromium, oopj^, osmlttm, 
jndinm, diodii^ p»lhidwim> and probaU^ thnnnun. Yao^etin could ftid no gold 

''^"^iadima^lMgely pfOdneed fo foe Boniau temionec, in foe aonforoaeiendi of 
EiiMdi«a SSO went s ikw Ekafenrlnehonr^ and coDaequently m a geolc^oil pMtton 
-whieh leemi to he andogoae mfo foet of South It also ocouia at Aiwfoei 

Ifotolak, and Goxoblagedat in foe TTrd in alluvial and drift material 
'nieae aunfenua aands are» indeed, almost all superficial , they cover an axgillaoMaa 
aodi and mdnde, along vifo gold and platinnm, debris of dolerite (a hind of green- 
atcmeX pmtocde of mm, graini of oorandnni, &o The platmnm gnme era not io fiat 
as fo^ foom CfaoeOk hot they are fotoher , they have lees brilliancy, and more of a 
leaden hue. Thia pladamn, by M Laugier’s analysis, is similar m parity to that 
Cboco , but foe leaden-grey grama, which were t^en for a mixture of osmium and 
indinm, are merely aa alloy irf platinum, coitfaigiDg SS per cent, of these metals. In 
Bussia ^Btuuim has been formed mto coins of eleven and twenty-two rubles each { and 
this country affiirde annually about 800 cwt of platinum, whiifo u nearly ten times 
foe amount from foraail, Colombia, St Domingo, and Bomea 

Bl. Van^nelin found nearly 10 ^ cent of plafinnm in an ore argentiforons 
copper^ which was traBsnutted to him as coming foom GuadalcaiiBl in Spam This 
would be the mily example of platmom existiog in a rock, and in a veto. The same 
fomg baa not again been met with, even m other specimens from Guadalcanal. 

Platinum has been known m Europe only sinoe 1748, though it was noticed by 
Ulloa m 1741 It was compared at flmt to gold, and was, m fact, brought into the 
market onder foe name white gold. Tbm term^platinum, however, is derived 
from the Spanifo word, jdhftx, silver, on aeoonnt of its resemblance in cobnr to that 
metaL 


The whole of foe platmom ore from foe TTials is sent to St Petersburg, where it » 
treated by the following; simple proeeu * — 

One part of the ore Is put in open plabna vessels, capable of containing from € to 
dibs., alone with 8 parts of munatic amd at S5° B and 1 part at nitric acid at 40° 
Thirty of foese ves^ arc placed upon a sand-bath covered with a glaacd dome with 
znova^ panes, which is surmounted by a ventilating chimney to carry the vapours 
out of foe laboratory Beat » applied for B or 10 hours, till no more red vapours 
appear} a proof foot foe whole nitne acid » decomposed, though some of the 
munatie remains. After settling, foe snpemataut liquid is decanted off into large 
^Imdneal glass vessels, foe residunm is wsahed, and foe wafoing is also decanted 
cm A ftvu quantity aitnMQcnatio acid is now poured upon foe reudonin This 
treatment u Treated till foe whole solid matter has eventually disappeared. The ore 
requires for aolntiou from 10 to 15 tunes its weight of nitro-muria^ aad, accwding 
to foe siae of its grains. 

The sdlotMiis thus made are all aad| a curenmstanoe essential to prevait the 
iridium from pi^pitating with foe platinum, by foe water of amjnonia, which u 
next added The deposit being allowed to form, foe mother waters are poured off, 
foepeeipitate is washed with cold water, dried, and calcined m eruieibles of |datmum. 

mofoer-waters and foe washings are afterwards treated aepantely The first 
beiag eonoentcated to one-twrifth of tbeir balk m glass retorts, om eooluig they let ' 
foil the indium in foe state d an ammomacai ehlonde, oouaututiag a dark-purple 
powder, oecaatoually crystallised m regular oetabedrona The wafolngs are evaporated 
to dzyncaa in poroekm veasris , foe reridumn ui ealcmed and toeated like fbesh ore 1 
but tu j^atinw It aflbrda needa a aeetmd pnnfieation * 

For aggiomeratiiigfoe platinam, foe spongy masi la pounded In bronse mortars ; foe 
powder u passed foroagii a fine atbre, and put into a cylinder of foe intended use (ff 
foe ingot The eylmder is fitted with a lammer, which is ibreed in by a ooming 
preaa, tfil fo« powdbr is mueh ooodensed. It is foen tamed oat of foe mould, and 
naked 88 hoars is a poforiam kils, after vhiob it maybe readilyfoiged, if it be pare} 
and may recMve 817 dernred feon ftofo foebammer. It ooutzaoti UTolume from 
l- 6 th to 1 -stb dnnag foe "■t-iwf j Hwn . 

For Dr Wcdlaa^a prooeas, «e FiS, TVons I8S0, Part L 
FUtumm fonuabea moat valuable vesaeiU to both aaalyttoal and manafoetariDg 
diemuta. Itmay Ito beaten oat into leavea of aoeib foinnaaa aa to be blown about with 
foe Iweath. Dr. WoUateon aoeeaeded in obtauUng a win not exceeding the two- 
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Aocuuidth of sn ladi in dinteler. A wire of Ihu mvtal of ^ iadi In diii—litr 
will tnppoit s wd^ of 861 lb*. 

Tbb xnotil b aralie^ to pofOelun b]r two d Aram proocwei t JonotiaMW is n 
ntlier eoone powder, applied by the bradi, like gdd, to ibrm enwneatd tfonot 
aomtuoMaaetseaof exlzemedin«ioa,obisiaed l^r decomposiqg to ntotHBUbsatie 
aotatHBi, byiaeaauofaaeMeiitnaotl.«adi aaroeemaiy orIa?«ader. laAieeae^k 
nnut be evenly ^^tcad over dwwhitosnsnd. Both modea of i^tcation give nee 
to a ftedy latte: 

The pnpeitiea poaKMed m eammonby goldiad ^tinan have ■evend tonea gmn 
oooadon to flandnlent adnuxtinei, wUeh aive deoaved the aaa^en. M. Vaa^tto^ 
havtog exeoaed s aerlM of experiaenta to elocaiate thia ntdect, drew the fbUoiring 
ooDclaaioDi..— 

If the platunun do not exceed 80 or 40 parts in toe thomand of the aDoy, toe gold 
doei not retam my oi it when toe parting u made with nitoio acid m toe naad way, 
and when toe propcntioii rfplatmam u OTeatar, toe ftandlwooiBesniaaiftat, lat,1iiy the 
higher tempei^re reqnired to paia it toioopb toe onp^ md to fbnna RRmd boittm, 
Snd, by toe abaenoe of toe lighbung, ftalgoranon, or oosnuoation; 3rd, by toe dnll white 
coloiir ot toebotton and la oryatallued aoiftoe } 4th, by toe straw-yellow eolonr whiidi 
platinum oommiimeates to the aqaitortiB m toe parting, Sth,bythe straw-ydlowcoloa, 
b<n-denDg on white, of toe cornet after it u annealed. If ^ platinom amonnta to one 
ftmth of toe gold, we most add to the alloy at least 8 tunes its weight of fine ulver, 
laminate it very thm, anneal ainnewbat atrongly, boil it half an hour m the first aqoa- 
ibrtu, and at least a quarter of an boor in the second, m oirder that the acid mey dis- 
solve toe whole of toe platinum 

Were it required to determine exactly toe proportions of platinum contained In an 
allc^ of copper, ulver, gold, and platinum, the amount of the ccqiper may be found lu 
toe first place by cupciZahon, then the respective quantities of toe three other metalB 
may be learned by the processes founded, I, upon the proper^ possessed by sulphano 
acid of dissolving silver without afEectmg gold or ^tmum , and, S, upon the property 
of platinum being aoluble m toe nitnc aci^ when it u alloyed with a certam quantity 
of gold and silver 


Analyses ihe PZatmun Ores of toe Ural, and of toot frem jBar&aeooe om toe Tactfie 
between tie Siw and 6to ditpreee qf nomern htfiittde 
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Rnstoi 

Ooiicei tror 
. 4,380 

Value 

£4,752 

OuMei troj. 
6k900 

Value. 

£6,890 

8t Thomaa 

- 2,915 

8,206 

2,699 
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2,889 
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- 

22,000 

Otoer parts 

. 800 
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259 

286 
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- 7,535 
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■«;o6i 

81,964 


PLATINUM, ALLOYS OF This metal will aBoy with iron , toe alley hi 
nulleable and posaessea mueh lustre. 

Copper and platmum m eertam proportioiis fonn a brilliant alloj. 
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Sll*» it maA haidwad hy ^taumi atOeogiti plstanm h not whddA k mtrie 
nnit It will, wlMB iik7«d with. siItot, dkootve in that amd. 

Some other ^oyi are knoa^ hat none of kem are employod. 

PLATINUM BLAXX Tku uientSag prepan&m, which ao ntpMly ondoef 
alodiol Into aoetae and, Iko., \$y what ha$ baeo called in (dicmiatn the catalytic or 
eontaot aatioa, k most caaify umpared hy the foUowiag prooMs of M. Bottger —the 
insohihle powder of pokMBrtadonda or ameaQnia^ohloridB of platmnta is to be mou- 
teoed with lalphane wdd (<41 of -ntrii^Xwiid a bit aioc u to be laid m the tnutture 
The pktmun beeMaes rednoed into n hla^ powder, which is to be washed first wJtii 
hydrochlono ai^ and thn with water The flaeness of this powder depends upon 
that of the saline powdns etoj^md to make it, so that if these be nreTioosly finely 
grousd, the bbok wiQ be abo very flne^ and proportionally powerrol as a 

chemioal agent 

has been reeonmiended by ]S!^^arana^ platincni, proposed y 

Kelt pbtinma ore wHh doable its weight of amo, lednoe the alloy to powder, and treat 
It first widt dilate salpfaitrie acid, and next with dilate nitne acid, to oxtdke aod dk- 
aolve oat afl the ainc, which, oontraiy to oae's expectations, is stnnewhat difficult to 
dov eten at a boibn^ heat The losolable black-grey powder contains some osmiuret 
of mdiom, nmted inth the emde platiaaiii. This componnd acts like simple platinum 
hlaok, after it ^ been ponfied ^ digestion in potaiw lye, and washing with water 
Its oxidising power k so great as to feransform not only the fonnie acid into the car- 
home, and ideobol into TUNgar, bot even some oamic ai^ from the metallio oemiunu 
The above powder explodee by heat like gunpowder. 

When the platinum black prepared by means of xme la moistened with alcohol, it be- 
comes incandesooit, and emito osmie acid, but if it be miased with alcohol into a paste 
and spread upon a watch-glass, ntifbrag bnt aoehc acid wiU be diaengnged, affiirding 
an elegant meani of diffbsmg ihe odour of vinegar in an apartment. 

A yet more simde method of prepanng die platinum black than either of those 
u the following — imtoehlonde of putinuiii » disaoived m a ooneentrated solution 
of potash with the aid of heati then ueohol is added by degrees, constantly sumag the 
solution The pbtinum is precipitated as a black powder, which is boiled suooesBively 
with aloohol, hydrochloric acid, and potash -water. 

PL ATINtTM,SALTS OF The lalts of platmnm being rardy employed m the arts 
or mannflustsies, the reader IS icfiBiTed for diem to Watts’** Dictionary of Chemistry.’' 

PLATINUM TBLLOW A pigment prepared firom platina, by oxidation with 
acids, IB add under diis name. 

PLUSCBAOO, commonly called Buck Lead, the name Bfimdapp, and its com- 
OMm one, being ^ved ftom the fhet of this mineral resemUing leu m its external 
appearance See Gmanavi^ for its miDeralogical and chemical characterB. In this 
oouDtry plumbago has been found most abnodantly in Cumberland. The mountain 
at JBcHiDwdale^ in which the Mack lead is mined, is nearly 3,000 feet high, and the 
eoxraoce to the mbie te about 1000 fimC below its sumimc. This valuable mineral 
beoune so eominixu a subject of robbery about a oentury ago, as to have ennehed, it 
was said, a neat many persoos living in the neighboiuho^ £ven die guard stationed 
over R by we propnetora wns of little avail against men inftukted -with the love of 
plunder, smoe m those days a body of miners broke into the jmne by mam force, and 
held pcaaessioQ it fiira eonsiderBUe time. 

'Die treasure was then protected by a buildiDg, consisting of tow rooms upon the 
nound floor} and immediately under ime of them u the openug, seenred by a tr^ 
door, through which alone workmen ooold enter the interior of the mountam. In this 
^lartment, called die dre8amg-Toom,die minera change their ordinary olothea fortheir 
a^itgdrM Atcmetimeas mneh as 100,0001L was realised fitom the Borrowdale mine 
m a year, Ae Cnmbaknd ^nmhago aellmg atdSa per pound. This mine has not, how- 
ever, been woikedfor many years. The uet great discovery, stated to have been about 
30 , 000 £li wc^hu been noarded by the propnetora, a small quacticy only beicg sold 
every year, but it k now generally nndnatood to be neariy exhausted. Some fbw 
years smoe the Brnrowdale Black Lead hUne was inspected by three expeneneed 
miDeiB, but their movt was ftv from enoonraging. notwithstuding whidi, a new 
ooBvteBy wee finned to woric the mia^ but flnled to find plumbago. 

ThR idnstlego in Bonowdak k fiMwd in ■^oeste” in a trap rode, partially de< 
compos^ wluim rnaa thros^b die clay slate. In Olautnthkrrar m Invernesa, It is 
tband m gB«ist,aDd at Ctaigtnan m Aynhirs it occurs in eosl beds which have been 
filmed m ocutaet wito trap. Xn Comwntl jjdambago has been discovered in small 
Inmm In On Xlvan eonnee (see Edvax) ; end on the northern coast of that country, 
MiMiBeoesampialMdeatef tbeoky Mde rocka, where It has been exposed W the 
tneaibg down, or Am eikh At Armdal, m Norwi^, it ocean with quarta nun- 
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bago It tometimet fermed in oonsideralile qpiantitiet in &e beds of blvi fbnuuia^ 
ecpeeuUr it Oteator Moor. 

Plumbago oeeonin Finland. Large quantatiea are biooght IWnnCealaitaiidtibaEaat 
ladlea. 8onwooDaldend>leportlooaareobttdaedframtbaiiiiH«aafm RaitedfltaitaL 

Mr. Brodio puri^ plumbago by mmtng it m eoarte powder, in an non yiMd, with 
twwB ita own weight of oommereial ralphnno aoid, and aeren per cent of ddonta oC 
xKrtaab^ and heaia tte whole over a water bath natil ehloneori^ oeaaea to be «?«dr«d. 
By thit meant the eomponndt of iron, hme^ and alamma preeent, are tendered fhr the 
most part tdlnble, and the sniweqtieiit addition of a little flaonde of Bodiam to the 
mixture. wtU deoompoM any silicatet which may remain, and rolatiliiB the dhea preaent 
The man It now wuhed with atmudsnee of water, dru^ and heated to redneaa. Thia 
last operation eantet the graint of the |dnmbago to exfoliate. The meat twellt up m 
a tnrpnting manner, and it reduced to a ttato of very mmate diTinoo It it thra 
lengatod, and obtained in a atatoof great pBnt]r, ready to be etunpreatedbyOa metood 
of Broek^<ni.^T. 8. H. 

PLUSH (PtoOM, PAielur Vr f WiJl$ammet, PWmcK Oonn.) it n textile ftlme, 
havmg a tort of velvet nap or thag upon one ride. It u oompo^ regularly of a woof 


of a Bingle woollen thread, and a two*fbld warp, the one, wool of twtTthreiult twisted, 
the other, goafs or oamert hair There are alto teveral aorta of plnsh made enurriy 
of woieted. It it mann&etuted, hhe velvet, m a loom with three treadles, two of 
which separate and depreas the woollen warp, and (he third raises the hair-warp, 
wherenpon the weaver, throwing the shnttle, passes the woof between the woollen and 
hair warp, afterwards, laying a bnus brooch or needle under that of too hair, he cuts 
it with a l^te (see Fitsviax) destined tbr that use, mnmng its fine slender point alopg 
in the hedlow of the gnide broach, to the end of a piece extended upon a table. 

POAKE A name amongst peltmongera for the collected waste anting in the 
preparation of dems, it is used for maunre, 

FOIL DE CACHEMlRE See Avooxa, Cabhhesb 

POINT NET 18 a style of lace formerly much m vogue, hat now superseded by 
toe bobbm net manuAiotare. 

POLARISATION OF LIGHT It is not the purpose of the present worh to deal 
with any of the peouhar phenomena of the physical powers, except so far as they are 
. mvolved in any of the processes ^ mana&ictnre. Polarised light 
4&Ur£ ts employed in the Bog» refinery ( it therefore is necessary dtet 
some short account shonld he given of the phenomena so called, 
" and of the methods of rendering it available to nseful ends 

Under the term Pobnsatum of ZtpAt is comprehended a variety 
> of very singnter phenomena, which it is exceedingly difflcnlt to 
explain witbm the space which can be devoted to this article For 
anything like an exact desenpUon of these pecnliar and striking 
phenomena, the reader is referred to works devoted s^ially to 
this Iwanch of science. For our purpose It wilt be sufflcient to state 
that if a ray of light » reflected firom a plate of glass placed at an 
angle of about 5C degrees, it will he fbuod to have undergone a re- 
markable change. If the reflected ray of light is looked at through 
a tom slice of Tourmaiint, it will be found that while the ray is seen, 
while the reflecting plate is in one position, it can no longer he 
seen through toe transparent crystal if the giaas idate i» tamed 
round 9(1°, or if the crywlol » turned to the same extent , although 
an ordinary ray of light » seen with eqnal intensi^ in whatever 
position the crystal may be held. 

The ray of light by reflection, at or about the above-named angle, 
appears to have assnmed the positimi of a polar body, t « , a body 
having dissimilar sidea, or it may be^ that the mode of motion has 
been altered by toe vefleotion at toe polansiog angle Light can 
be mlansed by refraction, equally as well as Iw reflection. 

Under some circumstances^ the condition of Caradar Pidamattm 
is prodnoed (See Pereira’s Lectures on iRshrised Light). We 
do not attempt to explain this The phenomena aloue ia all we 
have now to deal with An bstrument called a PolarisoiM w 
constmeted upon the piineiplea shown in the accompanyiag figure 

any of common Iteht a, be polarised by fidRug npon a |^aae 
i, at tn angle of 06° 40'\ Ac plane polansed ray o » ttotemed. 
If this ny la transmitted through a pore edation i^Btalliaablft cane sow, and 
the ny ai it emcraes, s, be analysed by a donWe refracting rhoAb of Iceland 
spar y; two oohHired iraages are perceived, as shown in fig. I4W, Onc^s^te caused 
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Vf ^moT reftMtia«« and edair, Mf 1^ MtrtordiBBry nftBcdon. g ia » 
iem tp jn^Boe * wvll-daftMd iiai^ ootoan «d theie mam are «aga> 
jikcBMaaftaTj, thal Is ^kan «M la mf due odwt h gram, ♦Ikm ma la yafioip tiia 
qtiiar ia xifbi, whaa one la Aa atiiw ia ariH^ rotating 
dio ** Btialjaas"--^ rfaoo^ of laclaiid qi«r«<Mhe oolotin ebangii. 
if dK TOtatfon be Rgbt haDdadv diat Vt aa ira tom a aoKv or <»&• 
aorew to make it 0 Btnr» flK aefoanM of eotonr la red; orai^ 

^raeis Atas rad it-oxU be mdarstood that t^io- 

tatutg die rbimb of leataiid apar,the extiamdiitarj raf terolTes 
annindtbeordiiia»nij,eaehiiadBii|p^gae]iaitga of ot^BT. The 
ae^eoeo of Ae ataamrj Iomm babv givmhborei and Ae eoniple« 
aBeDtai 7 odoetza&aned, itwitt be aoaa that the aeqsenoe of eoloora 
<n the extnoidiBaiy mage wiU be grem, Hut, wd^ and mdlet, 
rad, OKu^ g«8om, greet. In me complete revdatum of the analyaer, each of the 
eidoara of An apeetnim ooenta twioe for each image. The polanmpe la now used 
t» bath the qoutatoTe asd qnamtmnTe nnalyan of aogar. Indeed tlw mmnteat 
diflteeDoe Id chemical ohancter and pbyaieal ooiutitatton can be readily detected 
tUa iaatmaicnt See Sooan. 

POLISHING 8L A.TE. A. grey or yeUow elate composed of mictoacopuj isfluona. 
It h fimad aboadantly in the coal meamires xd Bohemia, and tn Ae Auvergne. 

TOLYCHROMATB. (JBaeuliua.') A oompoaod froat which a vanety of edonra 
may be prepared. 

A great many -regetablea give; trhen treated wiA bot water, a aidabon whi A 
aiywars yellDw trasemitted hgbS hat blue by reflected light The loner bark ad 
the bmaeHiheetBia ia a peoulur ezam|de of An. Bee FLDOBxacsacK. 

POMAHR DIVINE See Baisiak or Pmo 

POPLAR. (iVapher, Fr { Germ.) ThewoodenpoIiAiag wheels of Ae 

ghas grinder an made from horizoDtal aecUona of Ae stem of Aia tree It u med 
xa AemannAetnie oftoysbntnot ArmaDy oAei purposea. 

POPLIN A Btuff madeof silk and worated, maaniketaredia Ireland. The InA 
poplins are either watered, tnoeaded. or tfasned poplins are also made at Ninwich 

POPPY OIL. Blacli used in punting^ See Oit. 

PORCELAIN See Povtbbt 

PORCELAIN CLAY (foohn.) Natore has, up to a certain point, provided the 
arbde which man reanirea tar Ae elabmation of Ae most perfect prodaetion of Ae 
potter's art The clay— China clay, as it u eomniDnly called, or Aoo/tn, as the 
Chineie have it^-n qnatned from amidst the gisnitio masses of Dartmoor and of 
Cornwall. We are not at all satisfied wiA any of the Aeones which have been put 
Arwaid to aODoant for Ae fnmatiDn of porcelain clay It is commonly stated to be 
a decomposed granite , this nek, as is well known, consisting of mica, quarts, and 
folspar, wiA siHnetimee sborl and hornblende The felspar is supposed to have de- 
ooimpoMdi and as Aia fbrms Ae largest portion of Aennsa, the granite is du- 
mte^tod by Aia process. We have, therefore, Ae mica, qoarta, and the clay, fmrnlng 
together a amt mass, lying hat a Aort distasoe below Ae aorface, bat extending to a 
emuidevable depA. Uia qdte evident (bat Aia atxatom isnotdqKMttarf; bad it been 
so, Ae particles oonsAnting Ae mam would have arranged themselves in obedience 
to the law of gravity, towards which Aere is not Ae slightest attempt Bot we do 
not know by what process Ae deocsnposiaoB of Ae solid granite conld have been 
effeeted to a depA from Ae sarfoee of upwards of one bonAed foot, and then, as it 
aAea doea, ludtoily to cease This, however, is a queation into wbuA we cannot irt 
pteseat enter The largest qoantaty at porcelain or China eli^ u manufootnred m 
Cornwall, e^tenaBy about St. AostrU and Stepbena , from wbiA, in 18S9, about 
60,000 tans were sent away to Ae potteries, and m pimcr-makiug and bJeacliing 

A fpot bemg dtsooveied where Ais mbstoaee abound Aeopecwtion la ootninenoed 
by removing Aewegetable aoil and substrataim, catted by Ae wcakmen the oosr&anleii, 
wbiA varkain dqiA from about Aree to ten foet. The loweta part of Ae pound la 
theu adeeted, in order to aeenre an outlet for Ae water naed m waslAig Ae elay 
The ooerburden being lemoeed, Ae day ia dng up in stEfHst Aat u, A safiecadve 
layen or eouraea, and eadi one being azeavated to a greater extent than Ae one 
immediatelTbdowi^ Aasftpssveaesibk a flifl^ of ixr^ular aAs. TbedepAof 
Ae efttaa pita u varioaa, extendiag froes twenty feet to fifty foet 

The clay when firatniaed baa AceppeanoKe asd cooeiitenee of mortar ; Itcanlafoa 
numerooa grafaia of qaarta, wbidi are disaamaatod Arofapiont in Ae same aamur 
as m gtuute In smne piM Ae day is sfainad at a maty cdoor, from Ae fnaeneo 
of veins and Imbedded portiona of abm and qiaartat Aeae am called by Aawmkmen 
eaa^e^, and wtakth are earefolly aeparated. The day is next eonveyed to 
An Amv of dm waabiag ptaee, and la A«a cr^ for Ae first opendimi of Ae process. 

4 heap of Au day bdng placed on an udiaei platform, on whidt a Uttle abeam 
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of-vater ofaboat<uc wockmaa ooaattBd/ttovMituid 

tanw It o?er iriA a and dioTcl, -wbidh ikieaaa th« «iiol« iii gnteilty 
oanlcd down Into an owong treadi beneau, which 1» dw laelinedy ^ wsiA andi 
la a cowered ohaimel that Icado to di« coIdA-^ about to bo dabbed. In^lrndt 
the grelns of qnarti sre d^oeiled, balfUte other parts of the dsy.in ooDNqnteee of 
their Kreater len^, are carried away m a state of smpeiiBlcn. 

This water u eondoeted into a aenas of ^ta, each of whioh ia aboot ei^t Ibat long, 
fbiir m breadth and in dqith, and la lined cm tfaeiideeandbottom with cut moontomv 
laid in a waterproctf cesnent In thOMpiU the poreelam earth la gradually dapodted. 
In the first pit the groeaer paitidea edleet j and being of a adzed nataie, sre alwayi 
r^ieoted at the end of each day's wcoh by an opening srovided ^ that purpose at 
the bottom of the pit 'When the water has filled the firat pit» it orerfiowa into ^e 
aeotmd, and in like manner mto the thud , and in these plh^ parUonlarly hi die 
aeocmd, a d^ont also takes place, whidh is often preserred, and ta called hy the 
workmen mica. The water, stdl holding in saapenalon the finer and pnrar paruelee 
of poreelam clay, next orerfiows mto larger pita, called pondr, which are of die aame 
depth as the mst pita, but abont three Uinea aa long and wide. Here the elay is 
gr^uaHy deponted, and the clear aupematant water is firmn tune to time discharged 
by plug-holes on one side of the pond. This process is contxnaed until, by aaocesaiTe 
accnmulauons, the ponds are filled. At this stage the clay la in the state of a thick 
paste , and to compile the process it only remains to be consolidated by drying and 
then it IS fit ftir the market. 

Thu, however, u a tedious operation m onr damp climate, and u eflileeted as 
fiollovs ^Tbe moist clay ia removed m hand-bairows into pour, which are coo- 
Btmeted like the pita and poTuU, but are omch larger, being about forty fbet Jong, 
fifteen wide, and a foot and a half m depth The abwe dimenaiona may not be quite 
ccnrect, for I did not actually measure the pits . they are, however, very near the 
trofii. When the pans are nearly filled, the clay la levelled, and u then allowed t» 
remain undisturbed until it » nearly diy The time required tor this part of the 
prooess must depend in a great measnre on ftie state of the weather and the season of 
the year, because the pans are exposed to the air During the wmter at least eigbt 
months are necessary, whiUt dnnng the Bominer less than half the time la sufficient. 

When the clay la m a fit slate, it la cut into oblong maasea, and earned to the dry« 
ing bouse, — an oblong shed, the sides of which ate open wodden frames, construct^ 
in the usual way for keeping off the rain, but admitting Uie free paange of the air 

The clay thus dnefi ia next senped. perfectly clean, and u dien padted up into 
casks, and carried to one of the adjacent ports, to be shipped for the potteries. 

The porcelain earth thus prepa^ is of a beautiftil and uniform whitenesa. and is 
p ricctly smooth and soft to the touch —Dr Boas^a Geolopy nf Cwmaall 


H77 



Tito works at Lea Moor, on the bwdem of Danmoor, brings h^weetf, fhr mce 
ennqilete^ we have selected them ss the best for oar descrip^loii. Bes^, 1477 
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fik«ir»aees qBHi7 of ^ ^ nad^ andil 

^ boMom «f da* qiiJPi 7 «i«BiUBcn)w vonuBeo n fil^ ttven jHicad upw 

atninwsy. 3^ xuttiTe matmd n -now etmed off to a hoiue. mdagoMbed bf ibo 
powfffti v^-irlud wbkh i«rglves.«n ttie udfl htm Ituuder^goM its fint pro- 

oeai m nuouftctoro. Tlie tnuto ueliftedi ud tbe oonteats diaehai^gediiito « bo^Mr, 
Aon irbiQh the ckj frUs nto iuolmed troo^dui throegfa which m strong enmnt of water 
pa 8 ws,< 4 nid the e!^ is K^onrted from the large psruoles of quarts and mica, these 
bemg discharged oner a grating, droagh Hthwh flo^ die water charged Vith the clay 
and the finer matter, the coarser portion sjiduig t^the grating, and frfiing m a heap 
outside the building The water coutains not only the pure clay, but die finer par- 
tieles of sdiea, mica, shorl, or of any other niatten which may be mixed with the 
mass. To sepuate these from the clay, Ten complete arruDgementB are made;. Large 
and deep stme tanks receiTC die water as it comes from tbe null, in these tbe heavier 
particles sritle} and when each tank beemnea foil, the mica, &«., u discharged through 
openings in the bottom, into trucks placed to receiTe it os a nulway, and this, the refhse 
mi^al bi the olay woika elsewhere, is here preserved for other uses, to be by-aQd< 
desenbed. Tbe water, charged with its day, now flows slowly and quietly through 
a great length stone dwnd, and danng ito progress nearly ml the micaceous and 
o£flr parudes subside, the wata* eventually flowing into very large pits. In which 
the clay is alliDwed slowly to deponh Tbe water eaten in a thin sheet at one end, 
and gradually didhaes itsdf over tbe large area The clay, in an impalpable powder. 
Alls down, and pertectif clear water posses away at tbe other end. From the day 
*«nks marked a and b m the plan, tbe semi-fioid clay u pumped into the olaj-pans, 
beneath which there ciTCUIatca hot-water pipes, and in Uicse the olay is finally dried 
'When a thickness of about eighteen inches is obtained, evaporation is promoted by the 
graduated artificial temperature produced by the water nipea. After a little time, Uie 
day Is soffimently hard to be cut out, and subjected to its final drying llie clay is 
cut out m squares of about eight mehes, so that they form panllelograms when 
removed ftnm the bed. These are then placed in huted rooms, and being still 
further dried, are fit for the market. 

The day found near Kewton in Devoashire is a olay pruned from the same 
source by nature, instead of art Of this about 30,000 tons are annually exported 
frmn Teigiunoufti See Clay. 

POftCl^ AlN JASraii. Beds of day which have been vitreSed by the igneoos 
rocks. 

POBCELLANOnS SHELLS. See Bhkixb. 

PORPOISE OIL See Oils. 

POBPORnrO An Italian glass. 

POIITEB u a malt Imuor. so called from being for a long penod tbe frivoante 
beverage of the porters m Loodbo, and indeed confined exeinsively to this cih^ of 
tbe workpeople of the metropolis It is characterised by its dark-brown colour, ]<s 
transpareoci, its moderately ratter taste, and peculiar arcsnatic fiannir At first the 
essential distinction of porter arose from its wort being made with highly-kiln(.d 
brown malt, while other kinds of beer and air were brewed from a paler article , 
but of late years, the taste of the public having run m favour of sweeter and lighter 
beverages, ^e actual porter u brewed with u less proportion of brown malt, » lebs 
strong]} bopped, and not allowed to get hard by long keeping in huge ripening tnnA 
borne brewers colour the porter with burnt sugar . bat in generd the piost respectaUe 
coDoeotrate a quanuty of their first and best wort to an extract, in an iron pan. and 
burn this into a eoUmrtng stuft whereby they can lay claim to the uent of using 
nothing m their manufretore but matt and hops Porter 11 now brewed in large 
quautiheB in other cities bendes London, especially in DaUm. See Bbbb. 
POBTLAND ABUOWBOOT See Aasownoor. 

PORTLAND CEHENT is so called heeans^it resembles in colour the Port* 
land sttme. It is prepared by ealcming a xuixtnre of die oliyey mnd of the Thames 
with a proper proportton of chalk. They nmke equally good eement in other parts of 
England and PraM by mixing chalk or marl with otb^ claya The matenals are 
reduced to fine powder, and fndmstely mixed, with the admtion of water. The 
Ksnltmg paste is numlded into bricks, which are dried and burned. It is of im- 
portance that the beat in ealmaing be soffictently elevated, otherwise die earbmno aotd 
and water may be expdiled. without that reaction between the lime and cliy which ia 
required for the prodooCioa of a cement. It a oeceMarr (0 employ a white heat, 
which dad a«lotfai8te and frit the mixture. Aft» this cpemtion the matend 
laassorted, aosTbe porttous which ars scorified by too much m weO as Aese 
frmfiteieutly ealeln^ bemg set astde. the cement is poWerifed for use It » often 
adva ntageous to grind to powder die nattw xmxtiiKs of Inasstoue aod di^beftm 
hmoiBg them, lu order to ensure bomogeBSQuaaesa. It will also be seen that a ealoi> 



POTASH. 4# 

ttdoA St s veiy 4ea^p«tat8iiB Is iireqsattlr i«qafmd to Ae 
ewsottot^ liutttoaes* ibe giester Ae texapetHture euTdoycd, Clu jMfiSAi* is As 
•Oi Asestjott of «M cemesi» M As lisnier doM it become. 

POBTLAJH) STONIL AxioalituildBestoiM,imineduteijQadetlTiDg AeFsibeefc 
ttxstst 80 csued is eonaeqaesoe of Bi derdopment in the utsnd of Fordsod, 
off die aotttben coest of Bonetdxire. 

St. Psnrs Cathtidnl, rad many of the pnbhe bmldioge of this ooBiitry» bs^ been 
built of stone fhun Portlsnd, era a u still obtained ftwn numerous quarries on the 
island f« transmission to other ^aoes|, rad for the breakwater now m course of eoa> 
struction there. 

The qnames foom which the stone used for haildii^ St. Peal's Cathedral was 
olttuned, were situated at the northern eutreouty of the idaiid, hut ba^e been Icmg 
abandoned m eooseqoenoe of the stone being somewhat harder and more difficnlt 
to work than that met with in other parts of & island, llie pnneipal beds of stone 
qnamed m the Isle of Portland sno called, m descendmg Mtler. roocA or rocAe, 
rtilUify btd, and wAit (i. a white) or best bed. These beds vary much in thickness, hut 
they may be stated to arerage five, and six foet, reapeotirely { some reaching fifteen 
foec. 

The roBoh affords large blocks of a hard and dniable white stone, particulatcly 
adapted for foundations of baildings, docks, breakwaters, and other constroetioDs 
ubere great strength is required, but, owing to the namerona cavities it contains 
(prodoe^ by the empty easts of shells), it will not receive a close, even face, and 
18 therefore not so w^ adapted for many other purposes of a more ornamental 
desen|>tiOD The mbbly bed is not much worked , bat the white or best bed, when 
accessible, is always quarned, and affords a white oobtie freestone, which takes a 
smooth, even face, and works fireely in all directions 

The following analysis by Frofessor DanieU, gives the chemteal composition of 
this stone — 


Silica 

Carbonate of lime - - . 

Carbonate of magnesia 

Iron, alumina . - - - 

Water and low - - - - 

Bitumen ... - - 

1 20 
95 16 
1 20 
0 SO 
1-94 

• - - trace 


100*00 


The other prmcipal localities where the Portland stone is quarried are the Isle 
of Purbeck, m Iforsetshire, where it is called Purbeck-Portland, and the Vale of 
Wardonr, where (as at Chtlmark ud other places) it affords a freestone of a very a 
superior deacripticm. 

la foe year 1864, abont 66,000 tons of stone mere nised in the Isle of Portland 
See Jfins^ 5tattsf^ by Robert Hunt — H. W B 

POTASH, or POTA8SA. (FoAisse, Fr i JToh, Germ ) Thu substance was 
so named ft-om bei% prepared for commercial purposes by evaporating in non 
pots foe hzivium of tlie ashes of wood fuel. Id foe crude state it consists, therefore, 
of snch cooBbtnents of burned vegetables as are very aolnble in water, and fixed in 
tlte fire The poQuh salts of plants which originally contamed vegetable aeidsi, will 
be converted into carbonates, foe sulphates will become snlpbites, sulphides, or even 
carbonates, according to the manner of incmeraboo i foe nitrates will he changed 
into pure carbonates, while foe muriates or chlorides will remam unaltered. Should 
qutdclime be added to the solution of the ashes, a corresponding piHrtion of caustic 
potassa will be introduced into foe product, with more or less lime, aceonding to foe 
care taken m deeratmg off the cle^lye for evaporabon. 

In America, where timber is in many places an incumbrance up<m the soil, it » 
felled, piled up m pyrunida, and burned solely with a view to the manufiu>tare 
of potuh. Toe asliM are put Into wooden cuteras, having a plug at the bottom of 
one ai foe stdes under a fUw bottom | a moderate quantity of water is then poured on 
the mass, and some quicklime is sbrred in. After standing for a ftw hours, so as to 
rake up foe stdnble matter, foe dear liquor » drawn off; evaporated to dryncoi in iron 
pots, and finally ftised at a red heat into compact masaea^ which are grey on the out- 
side and pmfc-ooloured wnhm 

Fearlaab 18 prepared calcining potaabes upon a reverberatory hearfo, till thewkde 

carbaimceooB mattm', and foe greater part of the sulphur, be disnpated; then 
Tiatmg foe maas, m a cistern having • fhlee bottom eoveied with atinw, evapomtiny 
foedear lye to dryneta in flat iron pans, and sbmng it tovaida foe abd wUto 
lumpy ^tannUbona. 
voi*nL 
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Tbe bMt pffik Cnadiu |>attdMi^ Mt OMjr an imparted ixi ea^ ooatiriatqf 
abeot s oooiaui pnet^ uifmalT 60 p«r oeat of ■baolntepotaaaat and Um bwt 
pearlaabes oontani M per cent » the «u«h in tiie tamer being ncsrlp in n eetttie 
Rate t io the latteTi eiTlMMiMed> 

All kinda ei regetehlea do not picM the same proportion rf potana. The more 
eoOciiiteit the pla^ the more doee it eilbrd, fiv it u «sif in the jdoee that the 
teUe oMa rBBide,irtiWi are converted by inwierobon into alholine matter. Herb- 
accooe weeds are more prodnettee potaa than the graminiferoos qieciee, oi ehrube, 
and thme rtns trecet and Ibr a hfce maon twigs and leaves are more prodnotivc 
than timber. Bnt plinta m all cases are nohest in alkaline salts wbRi tiiey have 
amved at matnrity. The eoti m which they grow also lefluoooea the qiumtiO' of 
saline matter 

Hie foHowing Tabu; exhibits tbe average nrodoct in potaasa of several plants, 
Bficmding to &e researehes of Vaoqnela, Pertois^ Kirwan, and De Sauasure — 

laiooopurti. PotouB. lalOOOlurti PotMu. InlOMpart* PottiM 

PtMorST- - - O-S* Thirttai - - . - S-OO Bwt»rdcliMRmBilo(Jirf*s- 

Pi^ar - - - - 0T6 naXKtMiM- - - A 00 aitt coAiAr, L ) - - JJ*® 

Trefolt - - - . 07S email ruibM - ^ - O-W Sooflower atalka • -*90$ 

SeflCfewaod • > > Ml Vine ihiMta . •> - n M Ctimnion nettle . - • af»1IS 

Oak • • - > • 1 se Barley U''aw - •> • a SO Vetch plant - • > 97 50 

Bnwood .... ±SS Dtj b«^ trarit • . S 00 Phhtim In Aill irnvtli - tt te 

Wiltear .... t-BA Fern - . . > - saS Dn itrai* ot wfoaal befh» 

Blm and maple • ' . a 00 I.an|p ruih - . - 7 99 earing ... 47*0 

'Wheat itraw ... e-so Stalk of melie - . .175 Wormwood . - . rtO 

BarbofoaL twlpi . > 4 20 Bean Malka - - - 90 0 PumiUitj . . . • 79*0 

Stalks of tobacco, potatoes. ohestnats,chestnQt hnaks, broom, heath, farae, tansy, 
som-l. Tine ieavea, beet leaves, orach, and niaay other plants, abound in potash salts. 
In Bm^ndv, the well-known eaulrea pniw/da are made by momerating Uie leea of 
wine pn^ed into cakes, end dried m the sen , the ashes contain fatly 16 per cent, of 

The pnntieatHm of pwlaah-is founded upon the fact of its being more soluble m 
water then the neutral salts which debase it Upon any given quantity of that sub- 
stance, in an inn pot let one and a half times its weight of water he poured and let 
a gentle heat be implied for a short time. 'When the whole has again cooled, the 
bottom will be encrusted with the salta, while n solution of nearly pure carbonate of 
potash will be foiuid doatmg above, which may be diawn off clear by a siphon Tbe 
■alts may be idterwarda thrown ujioa a filter of gravel If this l}e be dilated with C 
timet itslndk of water mixed with as much slaked lime as there was pcarlash em- 
ployed, and tbe mixture be boiled for an hour, the potash will become caustic, by 
girmg op ite cwhonic acid to the lime If the cli»r settled lixiviam be now siphoned 
• ^ BM oaaeeotrBted by botiingm a covered iron pan. till it aasumes tbe appearauce 
of od. It will constitute the couimou caustic of tbe surgeon, tbe jwtaaia /sta of tbe 
abopSL But to obtain potash chemically pure, recourse most be had to the hicar- 
houate, Ditnte, or tartrate of potash, salts which, when carcfiilly cryst^iaed, are 
exempt from anything to raider the potash derived ftma them impure The bicar- 
houate having been gently ignited in a silver basin, is to be^issolvcd in 6 times 
Its wet^ of water, and the solution is to be boiled for an hour, along with one 
pound of slaked lime for every pound of the bicarbonate used The whole must be 
left to settle witbout contact of air The supemataut lye is to be drawn off by 
B sijdKMi, and evaporated in an iron or silver vessd provided wifli a small orifice 
in rs dose cover for the escape of tbe steam, till it assuines, as above, the appearance 
iff od, or bU It be nearly red-hot, J/ct the fused potash be now poured out upon a 
bright plate of iron, cut into pieces as soon as it concretes, and put up immediately in 
a bottle fuitiished with a welUground stopper. It is hydiwte ^ potadi, being com- 
posed of 1 atom of potaasa 4S, + 1 atom of water 9*57. 

A pore earbooate of potash may be also prepared ^ ftuiiig pure nitre in an 
earthen cnu!ible,aDd prelecting charcoal uto it by small bits at a bme^ till it ceases 
to cause deflagration Or a mixture of lo parts of nitre and 1 of charcoal may be 
deflagrated in amdl snooessnre pOTUons in a red-hot deep crucible. When a mixture 
of S parts of tertnto of potessa, or mjstsls of tartar, and 1 of nitiw, m deflagrated, 
pore earbonato of potaA ranatns miAed with diarcoa), which by lixtviatioo, and 
the agency of quicklime, will aftffd a pnre hydrate Ctystals of tartar cabined 
alone yield also a pore earbonato; 

Caastw petedi, after bemg Itased m a ntver erueifite at a red heat, retains 1 prune 
eqaivalent of water. Bence its eompoiStion in lOOpaits v, potasaitim 70^ oxygen JA 
wat« 16. Anhydrona potash, or the oxide free from water, can be obtained tally 
^the i^btistioo of potamiitm in de open air It is composed of 8S| of meta^ 
aM 16{ of oxygen. Benehoa's nombm are^ Ba-OS and le'Sfi. 



H>TA^ BXTABTBATE. «l’ 

Caoide rotiA ^ efyitaMa«d, 1ratlng«iifi«Iitoi!eiin«»AVl|teb(^«db> 

•lanes of ■pM.^r I 708, vlueli 'keha at a red heat^ amomtea ai airb&e btwt, 
deliqneaeea uto a liquid in tiie air, and attracta oarVnb aaU , la aaloMe » vater 
and alcohol, fbnna am aoqia vhh ftt otla, and toajy- ianfcm ff cometfodavitli reama 
ud wan , duatdrea aalfdiTtr, ai^ netalbc anlphareta, aa thoae of ancmioBj, aBMoie, 
&&, as alao allioa* alnmnia, and oartain other haaea , and deeamnoatf anitnal textoNa, 
aa Wir, wool, ailh, hom, ddn, &;o> It should never bo touched with the toi^ne or 
the flagera. 

The following Table ezhibifa the qnantity of potash in 100 parts of ^ 

at the re^eetive denaitiea 


Sp.gr 

Pot. In 
100 

Sp gr 

Pot In 100 

Sp gr 


Sp gr 

Pot. In 100. 

gp.gr 

Pot In 100. 

1 68 

63-06 

146 

42 81 

184 

32 14 

m 

28 14 

1 10 

11 28 

156 

5153 

144 

KliiB 

132 

80 74 

1-20 

2125 

108 

9 20 

154 

60-09 

142 

87-97 

180 


mm 
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1 06 

7 02 

1 52 

48 46 

140 

85 99 
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1 16 


1 04 

4 77 

150 

46 45 

183 

84 74 

126 

Kill 

1 14 


1 02 

244 

148 

44 40 

186 

8846 

124 

24 77 

1 12 


] 00 

000 


The only certain way of determining the quantity of ttee potash in any adid 
or liquid la from the quantity of a dilate acid of known strength which it can 
eatnrate 

The hydrate of TOtash or its lye often containa a notable quantity ol carbonate, 
the presence of which may be detected ^ lime water, and lu amoant be ascer^ 
tamed hy the loss of weight which it auffera, when a weighed portiim of the lye 
IS poured into a weighed portion of dilute anl^uric acid poised in the scale of a 
balance 

Carbonate of potash is compoeed of 46 parts of base, and 22 of acid, aocoiding to 
most British authoritieB , or, in 100 parts, of 68 57 and 31 4S , but according to Ber> 
selins, of 68 09 aod 81 91 

Carbmate of potash, as it exists associated with carbon 114 calcined tiirtar, passes 
very readily into the bicarbcnate, on being niuiBtened with water, and baying a 
current ctf carbonic acid gas passed through it The absorption takes place so 
rapidly, that the mass becomes hot, and therefore ought to be surroonded with cold 
water Potash exists in the felspars and micas, and many attempts ]ia>e been made 
to separate this salt Irom those niinerala, but as yet no process has been commercially 
successful See Ashhs for imports, &c 

POTASH, BICARBONATE, is prepared bypassing carbonic acid through a 
aolptinn of the carbonate of potash See BtcAaBovATkS 

POTASH, BICHROMA 1 E OF See Chkohatbs of Potash. 

POTASH, BINOXALATE, Salt of woodoorr^j Salt qf mrrdf Sal aoefoaeflh, 
CSeld'o8eilU,Fx) 

The Oxala acttotdla is on odourless plant, but in taste it is agreeably acidalous. In 
some parts of Germany the binoxalate of potash is obtained in large quantities firam this 
]ilant by evaporqtlng the expressed jtuee. Five hundred parts m the plant yield four 
]iarts of the crystallised sslti its composition is, oxalto amd two parts, potash (me 
liart, water two part* 

The salt sold under this name is however nsnally made by neutralising one part of 
«xa\ie ae>&, with csshmude cf potash, asA then three peats mfiso oC amd to vt. 

His is a qttadrofoJute of potash 

It is sold under the name of salt 0 / lamanst sometimes m a pure state, bat more ftre> 
quentlv mixed with ereoai of tartar, and is uWd for the removal of iron stains, 

POTASH, BlTABTRATE. CWom tartar This salt is a constituent of many * 
vegetable juices, especially of the juice of the gr^ie. AU the salt of cominerce la 
obtained Snnng the vinous fermentation} it deposits dnnng the jwoceesof the for» 
mation of alcohol, and acoordmgly aa it is obtained from white or red wine it u known 
by the name of vhite or red argloL The acid tartar is thus prepared m the wiaei* 
nudtiug diitxicts of France. 

Arg^ which oocnn in crystallme cakes, and is eompoaed of the hitsrtmte of 
potndi, tartrate of hme, and colouring matter, is boiled m water , and the setaiioa 
allowed to by which a deposit ct crystals la obtained. These are wadied with 
cold watw, and disstdved in boiling' water, in whidi h foShsed day and dwr** 
coal, which aa they foil down receive the aolooih^ maMer, The dw Bqwsr n 
allowed to cod stowly, and crystals fomi. 
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Uenm ortortv b Inaled it b deeomfdsed, tweUt op, ctoItci gaMoof prodaeb, 
and ii eoamrted uito Blick Fux, vbich »ee. 
tPhe bitaitfste of potMb is osed in nuunv pocessa of maoumetore. 

POTASH. CARBONATE, Sait of tartar, potashes, ptarladiet. If land plaafa 
are bamt tli^ wiU be Axuid to contain a considerable qnantity ol tbo carbonate 
of poteih. Bee Povask 

POTASH, CHLORATE OF. See CroonaTB or Potash. 

POTASH, dTBATE OP This salt i9 formed by nentralising citne acid with 
oatbonate of potadi. Under the Dames of &si«t and htli^ e^ervetemg Umanade^ and 
the like, nuztores of dry oitne acid in powder and carbonate of potash, with >ery dry 
sow, are Mid. These form rerj agrewble and healtWnl I»verB^ 

POTASH. HYDRATE OF, CAUSTIC (Peftfsw, Pr j J&/i, Germ.) An oxide of 
It majr be obtained thus Mix a solatioa of 1 part of the dry ear- 
bonate of pota^ with 1 part foedily prepared dry hydrate of lime, and allow it 
to stand in a elosed vessel for S4 hours at a tempensture of €8° to 78° F , fre- 
fluently sbaking it The potash salt should be dissolved in IS to 15 parts of water, 
tee carbonate m lime separates in a granulated state, and the clear canetic lye may 
be decanted. A weaLer lye may be obtained from the residue by fresh treatment 
with water 

POTASH, HYDRIODATE OP See Potassium, lomnx ov 
POTASH, NITRATE OP, Stn. JVifre, Std^tn, Pnmatwc nitre 

(iVitretfSdep^je, Fr ; Sa^tdtrxavrea Ktdt^ Germ ) For the mode of punficatiou, 
see Gomtowdih. This weu known and nsefol salt is found native in vanons parts 
of tile wcudd, more especiaHy in tropicid chmates; The formation of nitre in the 
earA appears to he much facilitated by warmth. 

IVqKinitwn 1 By lixiviation of earth impregnated with the salt The earth is 
heated witii water in tanka or tubs with false b^toma, and after sufficient digestion 
the eolation is run off sfhd evaporated to crjgTallisatiou The nitre procured by the 
first operation M exceedingly impure, uid contains Isige qasntitiL-B of chloride of 
potaMoni, and some snlphate of potash By repeated cryslalhsations the aalt may 
be obtained pare If the erode product of the lixiviation coDtains, as is often the 
cane, the attrates of lime or magnesia, they may be got nd of by the addition of carbo. 
note of potash, the earths are precipitated as carbonates, and may be filtered off, 
vrihBe an equiialcnt qaanti^ of nitrate of potash is ibnned and lemaios in solution, 
tfaps.^ 

CaO,KO» + KO,CO* - CaO,CO* + EO,NO* 


A The second mode oi preparing nitre which we shall consider, is flrom nitrate of 
soda and chloride of potasMum On dissolving equivalent quantities of these two 
saUs in water, and salting down, doohle deo^position takes placa The chloride of 
sodium may ^ removed from hot concentrated fluid by means of shovels, while 
the nitrate of potash, being mneh more solnblc m bat than in cold w^er, remauis in 
BcdotioD, but crystallises oot ao eoolmg The decompositton takes place in accord- 
01108 with the annexed equation — 

KaO,NO> + KCl - NaCT + KO,NO». 


Tbc above reaction is one of great interest and importance, inasmuch as it enables 
ns to eonxert Peravisn or cnbio nitre, as nitrate of soda is sometimes called, mto the 
mo^ nsera valnable salt, nitrate of p^b Daring the last war with Russia ft was 
fonod titot latge quantities of chloride of potassium were e^ioited, and fonad their 
wi^ into dint eoanfry. For some time no notice was taken, beeanse tiie salt appeared 
too harmless to he doetared eimtnlMDid of war Eventnally it was found that it was 
entirtiy ntediu Russia fiir die porpose of aflbrdmg mtinte of porub, by the process 
desenhed. It seed tenredy be taid that the gunpowder mide throng ^ awdium of 
our own ehlonde ofpotaasiiiiD, was employed against oar troops in tM Chimea. 

8 Nitre mqr of oonrse ho penpared ^ neotralisnig idtHe acid by means of carbo. 
natoaepcauh,<M 4» eaeatit awadL 'no piweeas la evudcwly too eaipemicve to he 
emptied, soBoept for the porpose of experbsMitBl lUnstratMm, or under other special 
•mroamstanora. 

n* fisnoi^on of nitre in the eaidi tit hot elimalei isprohably In most eases due 
tOfhr decompDsidoD of niteogenised argsmoiBatiai*. Ive subject of nitrHbadop is 



wsMsa, taBusat eir. 4i« 

OM npwi tarn M mi^owng lai t>k» piae*. ItJd^qMseS tgfMn^-chcntes 
tk«t the chief eovree of the nbrio add h the amneafa prodoM dtamg the of 
Drtrogenoui swtterc. The peeenoe of 1 mm» nepeare to here e ncvaifci^ teft^ 
deoey to mcreMO the prodootuo of the acid, Tt hae been asaevtad that the tawatmia 
trhlch a prodaeed anffen partial oaidadon, the aetd foniied onrtutg irith ^ vodedHR' 
poaed amnonia to form the nitrate ot thd allcali, Chi the other haod, it hae Ve >t 
argued that the ammonia does not aoftr oxidation, bnttbat the nitrogen prodneed dnrmg 
the decs/ of organjo matter combmea, at the instant of its libemtum with oxygim, to 
form nitne acid, which xuiitee with the bases present ITitrate of arnmonia, no usater 
how fonned, snffiere doaUe deoompodtioa*ui presence of the carbematea ctf the a&a- 
hne earths, the reenlt being the prodnetlon of the niwatea of hnie and msgiiesia. It k 
owing to the presenoe of the two latter aalta m the erode Uqnor obtsmed ^ lixiristing 
oitnfl^ earth, that the addition of carbonate of potash » to important, and ewues so 
great an increase m the produce of nitre It has been insistra by some observers 
mat the presence xit nitroganons orgamo matters is not essential to me prodoction of 
nttre. u snpport of thia it has been shown that large q^tities of nitrates are 
fonnd where little or no organic mattera are present, l^is hag been explained by 
assuming that poroot bodies have the power of absorbing water, oxygen, and nitrogen, 
and producing nitric acid from them But it la evident that other forces exist cap. 
able of inducing the oxidation of atmospheric nitrogen It has been expenmenUily 
dememstratad tl^ nitnc acid is produced dnnng the disdiarge of atmoqibene electri 
city It u also probable that oxone plays an impottant part in the phenomena of 
mtiification Perhaps most of the chemists who have investigated the suhgeet, have 
been too anxious to a»iga the formation of nitre to one particular cause, ahereas the 
phenomena which have been noticed by different observers are m fovour ot the idea 
that several agencies are at work durmg the production of nitrates in the earth and in 
artificial nitre beda 

Boring the time tiiat France was fighting aiiigle handed against the rest of Eampe, 
great difficulty was found in obtaining sufficient nitre fmr the prodnction of the vast 
amount of gunpowder necessary to enable her artillery to be eflGecttvely supplied with 
ammunition Thu led the French chemists to establish artificial mtre beds m vanoos 
parts of the country The snecess d the process may be judged of frmn the foet that 
they yielded 2,000 tons annually 

Chemtctti and piifatcal propertm crystaUises in col^less Bix.sided pnsms. 

The crystals ore anhydrans , large specimens when broken, however, generally show 
the presence of a htlle moisture mechanically adhenng to the mtentiees. If wanted 
in fine powder, it must therefore be first eoanrly bmi^ and tiien dried, after which 
It may be finely pnlverued and sifted, without that tendency to adhere into lumps 
which would otherwise be obeened 

By the carefhl application of heat, nitrate of potash may be melted without under- 
gidng any decomposition or loss of weight. But if the heat be raised to xednesn it 
begins to decompose, the degree to which the change takts pboe depending on the 
amount of heat and the time of exposure By carefully heating for some tune, a 
large quantity of nitrite of potash u formed, oxygen gas being evolved If the heat 
be rai^ or the exposure to a high temperature be continued, a luge quantity of 
nitrogen accompanies the oxygen, and the nitre becomes more and more ehanged, 
nntil finally, a mixture of potaab with peroxide of potassiom is attained. If eoppa 
flbngs, ohpping^ or shreds be mixed with the nitre, the deeompoaitioa proceeds mneh 
more readily, and Wohler has proposed to prepare pnre potash tlw meaas. At 
high temperaiures nitre u a potent agent of oxidation, so much so, tiiat the diamond 
itself IS attacked and converted into carbonic acid, which umtei with tbe potash. It 
was in this manner that Smithson Teniumt first Showed the diamond to oonsut of 
pore carbon. Has mode of opemting was to ftise the nitre with fragme n t s rfduunond 
in a tube of Crystallised boron, which » said to equal if not exceed the 

duuniHid m hs^tss, is not attacked by fosed nitre, A very striking expenueat for 
the lecture table oonauts in poanng ebarooal in powder into melted mtra retained at a 
red beat over a lamjk A vicdent deflagration takes place, and a constderable quantity 
of carbonate of potash is fonned. The presence of ^ latter sabstanee may be ahewn 
as soon as the capsule has become e<^ hr adding an aeid to its contents, when a 
strong e&rvesoence will take place The oxidising power of nitre ia made nse of m 
tile arte in order to obtain bichromate of potedi from ofarome tnm ore. 

Nitrate of potash » sometimes^naed as a source i^nitno aeid,biit mtrate of aedn vt 
in every way more economical. This wiU he evident when it u coanidered that it 
takes 101 parts of nitrate of potash to yield one eqaivatrat of dry idtne acid (54 parte), 
whereas 8S parte a( nitrate of soda yield the seme amosint of aepL XoSesjrer, tf 
nitrate of potetii be used, it is essential to fUtalm two sqolvaisBla of esfatote oeld 
to deoompose one equivdeat of the sidt, fisr ifcn^ one ware end ike xasuoe of 
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c 

po(»^ ^ <*** Vikdfly ftnfffiAle witer^ eoMidenUt 

would ha iawmad^ Mariaylite^^i itteQiaal,ilMR«4ar«,to«o«d}w*tb» 
MmvtiaBs tint iha wn&j cimlR -Wirirfwti ibodd lie the reiidue. If, oa Oe 
oAif band, ahtate of Mde be we p te y edf the x«eidoe k tbe lallftele of 

jedii, «o u foBBd k ki 

RttMe of pcKMb « emido^ k btoer-f^ experfaneiiti, k ovkr to uiut in toe 
of tbe green twotun elMketeiMtie of the preienee of mengueBe. U 
often huMeiie vlnce the qnntity of mengenese le exceedingly rauai, ee k vetn 
^pxrtM, «t the green eokrabon -with eod* or plattaom kil eeimiit he obteuedi if, 
hotrereiv n UtflB nitn he added, and the teeiiqg be repeated, tbe lonctioa generidly 
•jneen wikoet any tranble. 

Kxtrate of potak la greatly employed in the preperatian of pyroteehnie nuxtnTva 
It oaght alwaye to he ireU ^wd and redneed to fine poirder before being need, 

SoMSUg a/ mtre m water at aanout iia^eraUir» 

1 part «f mtre dunlTea in 13,320 parts of -water at 38^ 

„ 4000 „ 61°0 

„ 3450 , 6404 

„ 1 340 „ IISO-O 

„ 0 484 „ S06<^6 

„ 0 850 n 812°^ 

limiB the abore table it la endent that tbe eolability of nitre in water incressea 
veiy rai»iUy -with tte tempeiatiire Nitre u not unfreqaently employed ^ the 
olimiat far determnung tbe pereentage of eolpbur in coalk Fmr this pnrposa tlie 
coid^ xednced to fine powder, is mixed vik nitre and carbonate soda, and ^«|^ted 
by small portions mto a sil-rer erucible, maintained at a red heat A platmtiin 
crocibie mnat not be employed, as it is attached nitre in a atate of fnsion llio 
anl^ur in the eoal is conreited, by the oxnbung agency of tbe nitre, mto aulpfaitno 
acid , the latter ean then be converted mto snlpbate of l^ta, and tbe percentage of 
satebnr aaceitamed from its wmgbt 

AsAsuttion qf the whu qf mire. ^ A. great number of processes have been devised 
for tbe determination of the percentage of pure nitrate of potabh m samplea of the 
erode sak. AU these processes are more or less incorreet uid a really aeenratc mode 
of drtennming the -ntufe of nitre has long been felt as a want cbemists This 
want has only qnite reoenUy been snppbed by Messrs. Abel and Bhncam of the 
Woohrwb Arsenal, who have devoted much labour and skill to tbe subject, the im- 
joitaiice of wbHk, mconneetion with tbe nit of war, can scarcely be over-estimatiid. 
BUbre detailing ke new and successful proeew of the latter chemists, we will take a 
hitef glanea «t the nker methods commonly osed for the purpou The Freneh pEo> 
cess defends upon the principle that a solution, when saturated with one salt, is still 
capable ttfdissdvmg a considerable quaou^ of saline matter differing in its nature 
the first. If, ^reftire, a satorated solution of nitre be poured upon pure nitre, 
BO more w diseol^ if tbe temperature remains tbe same aa it was when the ongmai 
soliitioo was prepared But if, on tbe other band, tbe saturated solutHm of nitre be 
digmted with an impiire sunple containmg ke chlorides of sodium, potassium, Ac , 
(be tetter sabs will be d'ssolved, and tbe pore nitre remammg can, alter proper dram^' 
mg, Ac., be dried and weighed. The Iom of weight obvioudy repreaente the impnri' 
ties removed. This jwoeess la snt^ect to so many sonroes of error ttiat the praetical 
detaite need not be entered into 

Another mode of valning nitre eonsuts m fhsing the taU, and, after co<dmg, break- 
the cake: the fineness or oouseneas and general ebaraeters of tbe fracture are the 
means whereby tbe greater or less value of ke salt are ascertained. Tbis process, 
wbwb V known as the Swedish or Swartx's mekod, j» fiir too dependent on the mdi> 
Tidaal expensnoe and dexterity the operator to k of scoy value in the hands of the 
ebranst whose sottmcion is onl^ now aisl then directed to the valoskm tft saltpetre. 
Uereovte', ilthongb those who are k the habit of asmg it poaseas some eonfidenoe m 
Its oorreeto H ^ is uaile aiddent kat it is unposntee for soeb an operadon to jKld 
resalts of analy tank aoenney. 

The AiutmttaMkHidluMalaobeesnBed1iys(Rite,botUis quite InadmiswWe as a 
genwal working proeese. It consMti k asMitainiog ke tempemture m which tbe 
•cdntioa eryitamwi, * 

ChMsavk mekod eonttcts k detennhkkc the value of kenitk hy meeenrmg ite 
p^er of (Ksidekwi The latter ie acoam^tsbed by Sn^ngkeqnaatkr of jwotoxide 
m fann wbicfr ttoap ooavert kto peiwxidei If to an noid eolntton of pntoealphate 
wf teott ntene ekl«raaftralebeid^llie»itoteo(nvite1cdkton MkA at ke 

«^ppBHe of a portkn of tlu oxygen of tite miMa adM, kite 



POTASS^ KITBATfi OP. iSS 

S(FaO»90>) + NO* + 80» « F«S)% MKP + »0». 

TheorediiwEy tiiii piocen if fmeiMjtioQable^ bat lA pncfioe ^ i* to ^eit 
erroif. 

BlPrioose eadcoToared to Improvo Hba aboye pniceiB b; tuiiig atdi te osnMiiof 
the protoialt of iron that fka nitre added dionld be able to conrert oalj a porQoa <d 
It mto a peiwlt Tbe I'emaiofag frotoaide wai then eonyerted into p«^ by 
neane cd* a aolntiaD of pemnagaaate of potash of known itrencth The data so 
obtained enabled the ynloe of die nitre to be ettnuated. Bot even &is process uKabie 
to yariations, so mneh so, indeed, thst Messrs Abel and Blosam obtain^ the fidiper- 
tng ivsBlts in eHereu expenmeato made with pore oi^ >- 


»xp 

NUretaisB 

KltrafiKmd. 

Ver-eentafe. 

1 

18 63 

18 12 

9940 

S 

I8 60 

Result somewhat higher 

S 

so-io 

1798 

8746 

4 

20*16 

17*81 

88*83 

9 

20*09 

17 78 

88 67 

6 

2018 

18*49 

9142 

7 

20*26 

19*95 

9848 

a 

17 83 

19 71 

110*55 

9 

17 80 

19-09 

107*20 

10 

17 64 

19 33 

109 50 

11 

14 96 

1641 

112 70 


In the abOTO expenments tbe conditions were eomewbat yaned, bat tbe results 
showed that very uight yariations in the modes of manipolating created snch aior< 
mous diffbrenoes m the ynloes obtained, that it was quite impossible to refy on tbe 
mediod. 

The next process which we shall notice is that which the ehemists alluded to have 
finally settled upon as yielding tbe best reaolta It is that ot M Gay-'Liisne It 
depends on the foot that if nitrate of potash be heated with ehmooal, or, in &et; any 
carbonaceous matten m excess, tbe nitrate II converted into carbonate of potash, the 
amonnc of which may be accurately estimated by means of a standard solacioa of soN 
phunc acid. Tbe chlorides which may be preaent are unacted upon by the charCMd, 
and do not, therefore, influence the resut, bat if anlphates be present they are redact 
by the carteo to sulphides, which, in consequence of being decomposed by t^ snl- 
imnno acid, may cause senons errors. Fortunately the amount of enlpbnnc aoid pro- 
sent in nitre is seldom sufficient to cause any great error Any nitrate of soda pre- 
sent would come out in tbe final result as nitrate of potash, and thus become another 
flooroe oTerror, in pnetioe this » aeldom likely to occur. The ongmal process cod'- 
cuts m weighing out 20 grammes (308 69 grains) of erode saltpetre, and mixing it 
with 6 grammes (77 17 grama) of charc^ and 80 grammes (ISSC*? grams) of 
chloride of sodium The mixture is thrown little by little mto a red-hot eruciUe, 
and, w^n the decomposition u over, allowed to cod. The rwdual mass is dissolved 
b water, filtered, and water passed through the filter until it amounts to 200 cubic cen- 
timetres (19 9 cubic inches). The amoimt of alkali is then ascertained with a burette 
and standard sulphune acid. (See Aiaaxjbieteb ) Messrs. Abel and Bktxam have 
mmntely and laMriously stndi^ this operation, and detected its sonroM of difficulty 
and error. Thtir researches have led them to employ the following modificatimi 
Twenty grams of tbe sarnie are to be well mixed m a ptatumnt oracible with 30 
grams of finely-powdered rrsm, and 80 grauia of pure dry common salt. The heat of 
a wire gaaae flame is then applied, until no more viqioiir » given (A The crucible is 
theu allowed to cool down a little, and 99 grams of chlorate of potash are added. A 
gentle heat is Uien applied until most of the chlorate is decom^sed } the heat is then 
raued to bright redness for two or three nunutes. The mass umuld he fioid, and firee 
&om floatmg charcoal The mass, when cool, is removed to a fimnel, and the 
emtiUe, dm., washed with boihng water. Themsmisthendisacdyedmhotwati^.sqd 
the eni^ eolufi^ain, offlonred by litmus, is neotrahied with the etondard and. In 
tbe umexed table SO pauia of pme mtre were taken for each expemneitfs— 


Sap . 

Ml(nfi«nJ 

Wltrepareeat, 

1. 

20*00 

100*00 

9. 

20*00 

100*00 

8. 

19*97 

89 85 

4. 

19*97 

09*66 

A 

20*06 

100*40 

A. 

20*06 

10049 . 

r. 


100*49 
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’ HiUed.al»d» mora TlM 

mum «nU widi ;ai« aitire mn M*V m» apat 
Tlieinetti M S5 «f tSXfn • xy etme at M was M*7 per cent 
Hw mean ef the reiawbdar wn iOQ^ per cent 

aakaeqaect es^etamenta allowed (totgraata'accoxaef night be <>bt^ed bfaiAsU- 
tatugfcr the naie^ mcteigaited finely ^nded graphite, prepued Proftawr lEtoodte*!i 
pate^ed taaecaa. To pmbm the proaeea fio grains of the mtre are to ho nixed 
with Sgmna of Ignited grubSte and SD grains of salt. The gcoeral prooMS is ooo- 
doBfeedn the naaner doRonhed In the opecaboa with reun. The reaolta ere rerp 
exact, and anBaventlv qnite enffiotent for ail pracdcid porpoeea. — C. O W 
POTASH HlTItlTE OF, KO,NCF When ordinary saltpetre, or mtrate of 
poCesb, a heated with aalohune and, in the ccdd. no special reactun becotoM evident, 
8 B for as any evoliitioo or gas u ooneemed j bat if, previooa to die addmon of the 
aei^ the nitre he strongly fosed, it will be fhan^ as soon as the admixtare takes 
^aee, that red fomea are erolved This arues from the fret, that mtrate of potash, 
when rabieoted to strong ignition, is deoompeaed with cToliitioa of oxygen, the nitrate 
becoming gradually eonreited into the nitrite potash, thus — 

KO,NO*=:KO.NO«+SO 

Thu ivacdon Boquires great interest from the eircamstaoee, that to its correct 
e^danatiOQ was ow^ the commeacement of the fome of the illoatrious Swedish 
ehemwt ^heele A pbaroiaoeutut, at Upsala, having heated some saltpetre to redness 
hi a orneibie, happened, when it became ooM, to pour vinegar over it, wfaco, to his 
Rurprise, red fomes were evolved. Oban was applied to w an explanation | bat, 
onable to comprehend the matter, he applied to Beigmapn ; but eves he waa aa much in 
the ^flt SB The explanation whudi them eminent chemiate were undile to 

give, waa supplied by the phsumaceutiath apprentice, the young Scbeele Bergmann, 
when informed by Oabn of Scheele'a exf^abon, folt a suong desire to make hu 
aoqnamiaDce, and ultiinat<dy they were introdoeed to each other 

iHtnte of potash has aeqoired some importance of late years, owing to the valuable 
pn^iertiea, as a decomposing agent, wlAh have been fonnd by chemists to reside m 
nitrooa acid. 

Preparation . — Ifitrate of potash is to be fosed at a red heat for a oonsidecable time 
^Hun cold, tbc eontenSs of tbe crucible are to be dissolved out with boiling water, 
and ibe nitrate of potash remstnmg la to be removed as for as possiUe by crystalluo- 
tum Tbe nztnte of potash may 1m obtained from tibe mother liquor by evaporation 
and anbaeqnent eryatallisatioa It if a neutral salt, which deliquesces on exposure to 
the jur If a piece of Btron|d7’f<>*^ when cold, into a solutiim of anl- 

ptete ef copper, a very beautifol apple-green coloor u prodnoed, of a tint which is 
a^oia observed except in solutions oontaiomg the nitnte of that metaL— C G. W. 

potash, PRUSSIA I'E OF. Pcmxwoiinie of potamivm T^ow prutaaie of 
pcauL K<FeCy>4-3HO 

Thu salt oecufs in a state ctf great purity in commerce!, and is thus manufoctuTed 
on the large scale. 

Among the snimsl anbataneea used for -the prepaixtion of this lixivium, blood 
deaervea the preforence;, where it ean be had cheap euough. It must be evaporated 
to perfect dryness, reduced to powder, and sifted. Hoofs, parings of hwiu, bides, old 
woollen rags, and other animal oflbls, are, however, generally had recourse to, as 
eondenamg most aiotiaed matter m the smallest hulk. Dried fongnses have been 
also prescribed. These animal mattera may either be first eaibooised in east-iron 
^linden, and the rendnal cbarcoel may be then taken for making tbe ferropniasuUe , 
m- tbe dry animal matters may be directly employed. The latter process u apt to be 
exoeedin^y ofemve to the wcxkmeo and nei^beathood,from tbenanseoua vapours 
that are exhaled in it Eight pounds of bom (boofii), or ten poon& of dry Uood, 
xflbrd upon an avenge one pound of charcoal Thu must be mixed well with good 
petrbak, CfiMedpnvKWaly from mmtof du anipbate ofponeso, with which it tf always 
ixmtaminiBted,) eiAer In the dir way, or 17 ^ aoaklog foe bruised dianoal with a 
strong adnpon of tbc alkali , foe jffoportion being one part ef carbonate of potasia 
to from to two paxts «f ehuooul, or to about eij^ parti Rfhard animal matter 
The pet fiM ealcnfoig foe wuxtmu of animal and alkahne mattslr is e^afaaped, aa 
NpKsentednt U7fi» and u oaanicnMj nanowed atthe neck e, in fooUhato 
foe ckifow of foe mouth with a Kd «. ItJamadeofeaBtanm, abonttwoinebcafoifo 
m foe bdfy and bottom t fob forangfo befagg jfeqoaite because foe dhcmieal oetton of 
foe mateiUi wears foe mold fost away & shenld be built Into foe fomace In a 
dbwedan sloping downwaida, (men than ii shown in foe dgim,) and have a afr^ 
l&fo A, proicetmg from te bottom to auMovt It upon foa baifo wail, wt^ Ha ahoiddar 
i»«HAnuufiatftMarn»a,e, by foabrmirathinfronft ITm iMmor oftbefomaea 
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U M Ibnud li Ift ie«v» tttc » *fme» of a few indM TOOBd tlia M fa erfar tt 

wliofe sufecfl. Tlw flt»4nar / «ad lb* 
dnM^tt<}iol« ^ of ihe fah'fsti wtf 
n the p«tenor part of fae ftPOMey 14 «»far 
that the WiM-kmea may not M iaoeoMM 
by the heat. The emoke went imae* 
throoflb the arched top A af the Atcwaata* 
waida the front, and b frienoe led taek- 
-warde by a flue to the mafa ohimnw «if the 
factory d u an iron or stime uieeited 
befere the month of the pot, to prerrent Ibm 
in Aorelling ont the aend-liqald paate. ^e 
pot may be half filled with the materiafa 
The calotning prooen b difibrentiaccwd* 
mg pB the anii^ eabitaneea am fwe^ or 
earboaised. fa the first earn, the pot mast 
rmnuQ open, to allow of diligent ahmag of 
ita coDtenta, with a dightly bent flat mn 
bar or scoop, and of introdaouig more of the znixtare as the intnmeecmee anbeidee, 
daring a penod ot five or uz faoon, till the nameons wapoiirs eease to Vise, till the 
flame becomes smaller and brighter, and till a smell of ammonia be pereeiwed. At tbta 
time die heat should be increased, the month of the pot abosld be shut, and opened 
only once every half hour, fer the purpose of working the masa with the non |^dl& 
When, on opening the moaA of die pot; and stirring me pasty mixture^ no moreflaoM 
rises, ^ procei^ finidied. 

If the animal Ingredients are employed in a carbonised state, the pot most be shnt 
as soon as its contents are brought to ignition l^abriskly urged fire, and opened fbr a 
few seconds (nly every quarter of an hour, during the action of atntuig At first, a 
body of flame bursts forth every time that die hd » removed , hut by degreea this 
ceases, and the mixture soon aggWerates, and then sofrensmto apaste Thoogfatlm 
fire be steadily kept up, the faime becomm ksa and leas each tune thsit the pot is 
opened , and when it ceases, die process is at an end. The operatmi, with a masa of 
60 poo^B of charcoal and 60 ponnds of pnnfied peatlasb, lasts abont IS hoars dm 
first tune that the furnace is kindled , bat when the pot has Irnen prevumsly brought 
to a state of ignition, u takes only 7 or 8 hoars, fa a well-appointed fiietory die 
fire should be invariably maintained at the proper pitch, and the pots sboold be worked 
with rdays of operaaves. 

The molten mass is now to be scooped ont with an appropriate iron ahovd, having 
a long shank, and caused to cool in small portions, as quickly as possible t bat not 
by throwing it into water, as has sometimes been preacnbed, far in this way a good 
d^ of the cyanogen is cmiverted into ammonia. If it be heaped np and kq[it hot in 
contact widi air, some of the ferrocyanide is also decompose with dimination of 
the prodoet Tfa cmde mass u to be then pnt into a pan with cold water, diss<d\ed 
by w appUoation of a moderate beat, filtered throngh cloths. The chareodl 
which remaine upon the filter poesesses the properties of decolouring q^rups, vin^am, 
fee , and of destroying smells m a pre-eminent degsee. It may also serve, whmi mixed 
with fresh animal coal, for another oBlamng operation 

As the iron requisite for the formation of the ferto^anide b m general derived 
from the sides the pot, dm u to wear out mto holes, especially at its under aide, 
where the heat is greatest. In thu event it may be takoi ont of the fiiniace 
patched up with iron-nut cement, and le-insertfed with the agvnd aide andermwt. 
The erosion of die pot may be obviated m some measure by mizinr iron benags 
or cinder with the ^er to the amount of <aie or two hnnoredths of the 

potadi. 

The above hxivinm Is not a solntum of pure feiriqiniBBiate , b contains not a litde 
cyanide of potaaBiam, whioh in the ooune at the process had not absorbed the prcqier 
dose of iron to form a ferroo 7 ani& , it contains also more or less carbmxate of petM, 
with phosphate, salpha^ bydrogeniited anlphnret, munate. and solpbo-eyanidsof die 
same base, as w^ aa phosphate ta hme , sabatanoes derived partly from the im|iaro 
potash, and partly from the iBclDer&tcd.antmal matters. Former^ that very eO B ^ fe m 
impure aohitfaMi was emidayed duoody for the precipitation of proasian bine i tot 
now, fa aU well regobted works^ it is converted by evaporation and eobbng udo 
crystallised ferrapmsslate of potash Ti» mother-water b agam en^Mfaci and 
oryatalibed, whereby a aomewhat inferior ferroinuBsuite u obtained- Be&ua pssq^ 
Ti^ the lye, however^ it u advuable to add as miwfe station of green ek^fafaof 
iroo to it as will re-dissolve die white preei^tata of eyuida of wkSfe fast fitib» 
1 ^ thereby cemvert oymude of p et aas i o in, which u prewM to dm liq&er* mto 




«f fotuMteflv Tli» 4M«Mrofat of wIh^ 

dbwwiwRyyw %iBdtfag»ti«ytrii<Jtol<aw«ft«to*»w»fa<gftB« intl»«8«i<h 
he«t» ASM lAt^ 4kmvsiv tlM mtm u vater, neotnUsn^ uy oxrtKnAte and 
9pa3d»i^ potaib tibat btMiMntiriA«MSA acid, then poMipitAtiiigtiMfeno* 
jrttwatA of Igr ^ wUmon «f mtifioiMit qaontify it aIooIioI, and finally 
eiyatatliaiqgQiapnolptalalaafttiiriofrvr^ itt tka talfliate of potadi may 

bedeeoa^^lVaiDtfatenr tatyte, and tbe natfitiog aeatato of potana remoYCd by 
doofaoL 

ArrsrV|HMf ar«e«M>»-]t«dM inlo bits of tbe aue of a waliiul^ aoak Aam 

'wi& a aontion of onbooata of potailL in a^, and then poor over them a aohicioa of 
mtrateorooeiateoflrotti diy m iv^ola by a moderate beat and introduce them Into 
tbo eait-iroo tiAein pres^y 0 » be deaonbed. Tbe Mhwieg proportiona of ooaeti- 
Anenta have been fow to aiUiir^i--Ord>itaty potash, SO parts, mtre, 10 , acetate of 
itnB, ISt dbareoal or eeke,49 to ftS t dried blood, 50 The matenala, mixed and dried, 
are pot min retorts ^milar to thoae for coal gas 'Qie animal matter, howerer <tbe 
bieod> ii ^aoed m ■epame eompartmenta pipes connected irith the above mtoits 
Tlw pam eentdaing ibe anmud matter shoidd be broaght to a red heat before any 
fire is maced under the retortsi 

JnJ^ 147P, A 9 03k,»» hMuontal section of a fttmace coostroeted to receive foar 
eHIpfiM iron Tbe Ibmaoe is arched in the part a c B, in order to rcTerberate 

Aa Wt, and dnve it back on the pipes b, V, -w*', ir"' Them pipes sie placed on 
thepiaiies»,of ^dlipsoid. represnits the gratug or ban of the fimiaee to be 
healed mih eoal or coke , xi; u the pot w retort sboirn in/ys. 1480, 1481, 1481, 

TU pot nr retort is placed m a separate oompartment^ as seen in fg 14}9, vrhidi 
Is a eerdw aoctioD, taken Oavugkjljf 1483 at the line o, s. x, Is a oonnectiDg tube, 
fknra tbe retort and the eUipboal pipes e 

In the seeuon, Jig 1480, the shape of the tobe % -will be better seen, ako itt cocks 
u, and hkewm Its eooflection with the piM w. ( is a safoty valre t s, the cover 
the pot «r retort, x» is the ash-pit j and o, die door of the fornace, x, is as open 
space, rombd over, (v a kmd of shed, close to the ftmuee, and under it the pipes are 
enpdedt w, an inelined plane behind the fire bats. 

Ihe arrows lodieate the dxrectioa of the eorrent of heat. This cnirent traveises 
dm intervsds left between the pipes, and aaeends behmd them, passing tbrongh the 
^wrtore j,in the hnekgork, which is provided with a -valve or damper, for closing it, 
as retpored. The heat passes thnnigh this apertorev and stnkes against the sides of 
tha pm when the vd.ve it c^n. Another valve f, g, most also be open to expose the 
pot or retort to the direct action of the fire The sni<dte escapes by a lateral passage 
fflto a diimitey f 

It most he xeraarked, that there is a direct oommamcation between the ehimnw and 
that compartment of the fomace which contains the pipes, so that tbe heat, re^tid 
flosa the part r, shrikes on tbe pot or retori only when the pipes w, -w', w", w^^ aie 
suScteBtly heat^ 

I& JSgi 1481 iff treprcB c g te d the jssctiCQ-tfibes; wh/eh eoaneet the /bur jMpeff with 
their gsa-biiniersx,Ci andthe cocks m m' r, r^fig 1483, arc covers, closing the pipet, 
and boving boles ibrnmd in them} these hides are shot by tbe stoppers a 

'Whethw the pipes are plafsed m the verticsl or bonxontsl position, it is alwajs 
proper to be able to change the direcUoa of the enrrent of gas , thu is easily done by 
efciangi during one hnor (if die operatum is to last two hours), the cooks «, in'; and 
opening those, V, m i then the gss passes throngh vl, into the brsnofi x, and entering 
w'tt, passes throngh t, into w'', throngh p, into w\ snd throngh 2nd p, and w, and finally 
eaeapet by the burner a Dunng the followmg or other honr, die cocks i/, at, mast 
be closed} d» oocks u, u\ being opened. Ae current than goes from u; into x, w, w', 
W^, w'", and emapes ^ the bamer o', where it may be Ignited. 

The'obaoging of the direcbon ^ the current di^naes, to a certain degree, wdh the 
hboar regn^ for attmog with a spatula tbe matters eratained in tbe pipee, never- 
thdes^ It le weermary, fssni time to time, to past aii iron rod or poker amongst die 
enfadamMftomifiBed in foe pipes. It is fiw dull porpoea that apertnres are formed, so 
as to be ea si l y and 

The pitfentoa nfoatks^ that ^Aoi^ fom opnatwa la only described with reforeaco 
to potafo,ftr oblai^Bg prasMato of potafo„it is endeoi that foe same process is 
applied to aodat and when foe t^c^aantiesMd mgredunts an employed, soda 
liw aabstitvtRd for petafo, fopnnlt Wifi U marieto of sodx 

The Hoema eas^Mwd fofoamamifootBreof XUfom JEksa CVoaari^l^HqfoBuyr 
and framer, ia as foBowa >-Tha petMili auiat be fow foom pnlpii^ lex each atom ot 
wl^rdaBkoyiaaetaBef foecyHD^efeoHdu A vwry eimn heat is advaa- 
fogeonm Thsad^tkatoffinmltD-fopetesifoefasIhpem^ tavsefoh when foemaes 
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iMtMtoBgftiftBag. A itt»er b »rB to y ftffaaw h rwtiMwtafJtai ^ iw»» i»w« 
potbMttoo mwlk^oa tiwiBetenitafbrftaror«xidWiiirtt«iB< Wfamthemnoky 



red flame oeaepi, it » oeefol to throir la from time to time email jiortione of oiicar> 
boDised animal matter, partieularly where the flame first hMta upon the man whereby 
the reanlting gasea prevent mdation by the air The antmal matters should not be 
too much oarboQis^ hut left somewhat brown-eoloared, provided they be readily 
pulrensed. Of unearbonised animal mattera, the proportions nay he 100 parta dned 
blood, to from to 30 of potash (carbonate), and frmn 2 to 4.of baisinenehlag 
(smitby Boales), or iron fihnge. SnA 100 parti of honia or faooft} from 33 to 85 
potash } a to 4 iron. 8rd 100 leBtber,46 to 48 potash} anda to 4 iron. From blood, 
8to9peroentaf theproBsiateareobtuaed} from horns, a to 10 1 and from leather. 
3 to 6. The potash shonld he mixed in coarae partufles^ like peat^ with the earbonisea 
animal matter, whteh may be best done in a revolTing pot, ecmtainiog eannon^balls. 
Of the animal coal and potash, equal parta may betaken, excs^ wifli that from leather, 
whidi requires a few minw pern potash per cent. On the average} blood and bon 
eoal aboiud aflbrd never Len than 30 per cent of prassiate, nor the leather than 8 , 
bat by good treatment they may be made to yield, the first 35^ and the last from If) 
to 1 1 

Dr Use, in the Ibcmer editictts of &(■ Dtstionary, disensaed theehemioal qnfisUona 
tnvdved in the masnfretore ot fills very fagaptfftant sslt As ** Ihotumaxy of 
Obottiifry,*’ flwoded on Dr Unb} from whkh, ongtnaUy, the aitiele vas denvMUs> 
aoam in eonraa <rfj»blloafion, this nUeot is restwed to its oxigtnal place 
POTASH, PB08SXATS OF. Femd^anide of potaasiom, ^»ared by 
ahlarine gas throagh a aohUtoa of fliefl»roeiraaide af oni a iietim anffl k osas o s 
todvft a prealpuste of prnsdsa blite, with n pwout of lrai,nod no lengee. Ds 
IbraMla laVFbW. 

a metal de^y Intareadait not 




^ wtAssmL 

ftemhi twrinff iMes ^ Ant ]bk ia 
^«iatmof diMorety vUA «Qo49Mai 8far & Dm; tlnw^ aipay «f the ihrmaAj 
a^gieiws«ti4mtMUntlili9riatktof«Anttl^ ft It On matsUie t»w «r poMdi. 

11m «a«e« mode «f oibtdD^it An eimaeatwy eabeiwaoe n that wmtnved hj 
Bramer. Iste the oniee mw ^ iraa bot^ aa 148$ m ivhich n«Wiiy 
n Imported, adapft, Mteensm* piece «f gw-baiTd tahe, 9 utohea loD^i haTiitg 
braxed into iia a^ aboetOiree ttofaeafttw lie cater aad, a aiaadar pieee cf non tahe. 
KU Aft retort twMhirda erhh a aahccereof 10 parte of cream of tartar, previciid^ 
eahdned iaacomed cnodble, ead 1 of cbafooal, both m powder, and laju bon> 
raaiaUy in an air fttraaoe, ao Aat whale the acrew onlloe le at Ae uunde waO, Ae 
extremity of the etraig^t or noiale tahe may prqeet alhw mches beyond Ae Imefc* 
worl^ and the tnho braned into ft at n|^ aogte may demend pretty ohms ft> Ae 
ontBide wall, to ai to Ap ita lower end a foarter of an meh beneaA Ae anrAoe of 
tome raetilUd naphtha eootamed A a ei^per bottle muroiuded by icenmld water By 
bnagmg Ae coodeqaerTeeBel «o near Ae flimace, Ae tubes along whieh Ae potassium 
TtiMV requres to pan, ran ten riA of getting obitmoted. The hornontal strai^ 
end of the noxale tube should be Aut 1^ screwing a stopcock air-tight into it By 
opening Ae cook aomeBtarily, and tfamstiDg la a hot wir^ this tube may be raadily 
firee, wiAont pemutting any considerable waste of potasBium. The beat should 
be slowly ^ipUed at fint, bat eTaatually urged to whiteness, and continoed aa long as 
potaMoretted hydrogen oontmuea to be djwngaged. The retort and Ae part of Ae 
sossle tube exposed to the fire should be covered wiA a good relhictory lute, as 
deaeribed under the article PHoeraoKca The jomta must be perfectly air-tight ; 
and Ae weasel ilreed from every trace of merooiy, by ignition, before it ft ebsiged 
wi A Ae tartar-ash. 

Tartar skilfully treated in Am way will aflbrd 3 per cent of potassium t smd when 
It M obaerred to tend forA green fumes, it has commenced the prodoetiOD of Ao 
metal lostead of the eou«riietion above deicribed, the fbUowuig form apparatus 
may be employed, 

A,jl^ 1488 repreaents the iron bottle, Aarged with Ae meinerated tartar; and b 
ft a fiimtetck support. A piece itf fire-ble Aould also be placed between Ao bottom of 



the hottte and the back wall of Ae fhnace, to ke^the apparatns steady dnnng Ae 
opmttea. 'Wbenever the mofttnre is exMQed, and Ae maw faintly iguted, Ae tnbe 
c should be serewed into the month of Ae bi^e, throni^ a saiall hole left for Aia 
purpAe in Ae eide of Ae fionaoe. That tube sboold be no longer, and Ae front 
wafi of Ae fomace no AmAmt, than what » abaeikitely neoeaaary, Aa Mon aa the 
redoetum n indiested by Ae emftaten of green vapowa,the receiver mnet be adapted, 
i(a,iv:imhowaianjmfgcaealcaB/^ 1484. 

This la a eondeoaer, m two ^eeea, made «f Ain Aeet oonteri b, Ae epper part, la 
a rectaamilar bwe, opn ad bottom, about 10 nAm h^ ft or fi long a^ 9 wide ; 
hw to^ nde a, it ft divUtad Inside mto two equal eompertmeafa, to two-thhds 
of fts hmglit, by n partitiott, A 4* in ordertomahe At nymra Aai ftaoe ftmao pome 
B downward and mrpiAovi poA, la each of iti nnaoir aiAa^ near Ao top, a short 
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tube If Boldned, at 4ud a; the Rime r belngRtted fartolkeendiif tlieamh 

of ibe retortt «bi|e tite letter b eloied vstb a eorh trerened « etiff ins pnlbe », 
vhich paaMS thTQ«B^ a attaU bote in the pattitum 6, unto e, aod b Upiw/ed <0 
keeptbe tdbe €. elear,b]r ha dnll-duiped aeel point. In one of tiie bnM^eiRee of 
tbe bok. i},iM8r die top, a bt of pipe ib ecddered on at for reoeiTnig the * 
beat dhua tube of tfR^^vIutib ita other and lover end urtoagton eontth^ 
naphtha, a, the bottom copper box, vith uaphtba, vhldi vece&vea pret^ oloiefy the 
upper eue, la to be immersed in a cuteru of oold inter, ooofoiautg aome Ibb^s 
of loe. 

For an aeoonmt of the diemieal aetiou by vhieh potaita u xedmoed, aee fM* 
CRsmcoi J>icfioiiafy 

Pore potaesiom, as proetired m Sir H Daxy*a originsl method, by acting upon 
fhsed potash under a film of n^htha, viih the negative vire of a pove^l loitak 
bsttety, IS a eoft metal, which csn be eat like wax vith a knife, and its newly cot 
snrfhoe possesses g^t bnlltaney It is fluid at 1S0° F. At 60° it ui malleable, and 
bu the lustre of pdiabed siixerf at 38*^ it is brittle, with « crystalline firaetore , and 
at a beat approaiduiig to redneas, it begins to bml, u voiatilised, and couTerted into a 
ereen-eolou^ gas, whidi condenses into globules upon the sorfoce ^ a cold body 
Its specific mvof in the purest state le O^fiS at 60° When heated 10 the air, if 
takes fire, and bnma verjr vividly It has a stronger affinity for oxygen than any other 
known sobstmice , and is hence veiy difficult to preserve m the metallic state. At a 
high temperature it reduces almott every oxygenised body When thrown upon 
aafer, it kmdiea^ and moves about vraleutly upon the soifime, bnmuig with a red 
flame, till it be consumed, diat is to say, converted into potash When thrown upon 
a coke of me, it likewise kindles, and melts a hole in it If a gtebule of it be laid 
upon wet tunnerie paper, it takes fire, and runs about, marking its desultory paths 
irith red hnes Tbe flame observed in these cases is owing chiefly to hydrogen, fbr 
It 18 at tbe expense of the water that the potassium bums, potasauretted hydrogen 
being fonoed. 

POT A8S11TU, IODIDE OF Iodide of potassmxn la usually prepared by digest- 
ing S parts of iodine^ and 1 part of pnro iron filinga, m 10 parta of water, till they 
have combined to finru a solntiou of a pale green oolonr, which la a solution of the 
iodide of iron. 

This solution is decomposed with exactly the requisite qqfWtity ttf carbonate of 
potash, and iodide of potassium is hdd lu solution, toe mm s^t being precipitated. 
'I’be iodide is then crystaUised out. Iodide of poiasaaim is nmeb used in photography 
to obtain the iodide of silver, and for this purpose its purity is of great hnportanea 
llie iodide of potassium of commerce frequently containb carbonate of potasl^ eanstie 
potash, and the bromide and ehlonde of potassiuni In the Chemteai Gazette, Mr 
Penny gives the following method of detecting these adnlteiutiona. His plan consists 
in ascertaimug the amount of a solntion containing a known weight of the iodide 
which IS required to decompose a given quanti^ of bichromate of potash, dissolved 
in Water acidulated with hydrochloric acid The point at which the chromic acid is 
completely reduced u indicated by dipping a glass rod into the solution, and touching 
a drop of a solution of protosulphate of iron and solpbocyanide of potassiam placed 
upon a white plate, when a red colour is no longer proanced the decomposition la 
complete ( 10 gnma of K() CrO correspond to 33 grams of Kt 

POTASSIUat, OXIDE OF See Potaah 

POST. A north of England term for any bed of firm rock 

POTATO (i%miiie de tare, Fr j Kariojei, Germ ) The well-known root of the 
Seiattm tuberoium. 

Many methods have at diflbrent times been tried for preserving potatoes in an nn- 
cbaageable state, and always ready to be dressed into a wholesome and nafritUras dish, 
but none with sack success as the plan of J£r Downes Edwards, for which be obtained 
a patent in Angust, 1840 The potatoes, heingflrst dean washed, are boiled iti water 
or steamed, till their skins begm to crack, tun peeled, foeed foom their specks and 
eyes, aod jdaced in an iron cyGnder, tinned indde, and pexforated with many bolee 
one-ei^th of an inch m diameter The potatoes are foroed diroogh then if the 
pressnre of a puton. The pnl^ u finally dried on veH-doned plates of eoppi^ mo- 
derately heated ^ staam, into a granokr meah When thuls mixed into a wiA 

hot water, and seasoned with mi^ foe., it forms a very agreeable food — hke foesfa 
mashed potatoes See Sroacn 

POTATO STABCH EiighA arrowroot. Bee Stabck. 

POTATO SUOAB. SeeScuuB. 

POTSTON^ a magnesian mineral of foe dhaneter of steatite and seire^ke. it 
b oisd Ui Onraany for oniamcntal porpoeea.— B. W. &. 
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POTTKftS* OftE> n«ktilB]M4ir iti^pU4« of leML 6 m Lsa]>. 

KrrrSBTj PO&OBIilAIK; fUfaunrarjuu, Srammisa. (Bogl tad tt f 
SSim^ jnv«AH,a«m.} TIm Snwdi mB lids art oAuw^ from die Oreek 
awai «a-Mrtiio yo<, off la nfanoM to ohradMl eoiurtitBti^ 

th«KMoQofylmofe9Ma^1iifreaalBgwwar«^ The fl»t oonaitto of « fritlblv eanl^ 
ttCKtnee, als^vidiaa {sftudUa^ Wlndi whm cembwed we soseepdhle of beeomtng 
leni-'nlzUledaiid tn^aeeBtiBlIwtibi. Tbb eonetltatM true poreeUln or ohum* 
viire , wUoh it eUn oalled hard «bd genaiM; w tendgr and tpuriouM, aoeording to ttie 
qaeh^aad^naad^of'dteiiHildeinipiadieata. The tender poreeUinfr an enrtbyhodjr 
irhieh 1* OQfvered with asd penettated by a traaqiaieiit glaxe. The aeeond hind oon- 
«ato of aa laftidble adstaie of earthni vtUoh la refract^ tn the kiln end oontinoea 
t^aqtie. This is pottecy, properly eo called , but it comprehends several sob ^e^es^ 
vrhich gndaate Into each odiw by impereepttble shades of difPereoDe To this head 
bchmg eaidieninTe. ttonevwe, &nt-ware,/apeiiee, delftwaret Iron-etone china, &o. 

The nUsed hrieb freon Babykoi,~>tbe enamelled tiles from the rumed ciUes of 
fhe dcs^>-aad die glased eoftns from those Assymn eitlm of the dead ducovered 
I9 Mr Kennet Loftoi, prove, contrary to the reeeived ideas, that the earliest attempts 
to make a compact eart&envare, vrith a painted ehute^ did not originate vrith the 
Arabians m Spiun about the math centory \ but it n certain that the art passed thenoe 
lata Miijona, iH vbidi island they were earned on with no little snecess In the 
14ft ceMaiT, these aitieles, and the art of nnitatmg them, were highly pnaed by the 
ItalimM, OMOT the name of Mhiohoa, and pomJoHa, from the Portugnese word fin* a enp 
The first manofiictwy of this ware possessed by them was erected at Fayensa, in the 
eeeleaiBsbeal atate, whence the French term fapmet h derived. The body of the 
ware wee osiiany a red clay, and die giase w«e opaqne, being fiwmed of the oxides 
oX. lead and tin, along with potadi and sand, whum g^aie was in all probability the 
dtaeoveiT of Loca della Bobbo, which he bad found ** after expenmenls nmamer' 
able.'* Bernard Palisajr, abont tbe middle of tbe 16th oentnry, manuftietared the 
Palisqr war^.^which la remarkable for ita beaotiful glaae, and the imitation of plants 
and annuals, ~nt Samtea in France ( and not long iAerward<i the Dutch prodaced a 
similar artwle, of aabetantitd make, under the name of Delftware, and Delft piarciiam^ 
bat destitnte of thoae gncefiil forms and paintings for which the were of Fayenaa 
Was diaUngiiifted. i^nmon fr^enoe may be, thoKfore, regarded as a strong, well- 
bnmed, bot rafter ooarae-grained kind of earthenware 

The Bagluh East India Company was fenned in 1600, and in 1631 they imported 
China ware into I^^and The Dateh, however, tn 1686, appear to have traded in 
this troe peroelam There was natorally a desire to imitate this beautiful mann- 
ftetnre. in this Bottdier made fte first adrauce in 1709 Bdttoher was working in 
the laboratoiy of Tsehimhans, an alchemist, at Dresden, and it is stated that some 
cramblea proofed by him assnmed fte character of ^inese imrceUiin Bottchw 
made find a rad ware, but eveatiially,by employing white clays (JRaobi) which were 
foond near Bchneeheiig' in fte Er^hugS, he jmAo n tme porcelain at Meissen. 
Eventaaily fte maonfimtare i^read to Di^en, Mniuft, and other places, and fte 
Mlebnited Bdvrw Pottery was estabbshed. 

Ooane ware was mannlbotiired in StaBbrdshire as early, if not earlier, ftan tfiOO 
Bhaw says, ** ftere exist doenments whwh imply that daring many centunes eon> 
ftieraUe qnaofitiea of common ctdinaiy articles were manufreto^ qf red, brown, and 
motBed pottery " — Butorp of Potunea. 

It was in 1670 tbata work for making earthenware of a coarM desenption, coated 
wift a eommoa lead glaM (batter pots), was formed at Barslem, whidi may be eon- 
aidered as the genn of the vast potterm now established Siaffiirdshtre, The 
xnaiwfiwtare was improved about fte year 1690, by two I>ntc1u»eii,ihe braften Biers, 
irfm wore nomp^ed to leave the Potteries in 1710, and it is s^ ftqr settled in Chel- 
sea, The mtsodaetion of the use of silt fbt tfumg took place la 1690 at Palmer’s 
pottery at D is to the late Josiah Wedgewood that Bus ooontry and fte 

world at large are mainly indebted fbr tbe.0wat modem advanoement of m ceromm 
ait Iswae ha ifto firk ereeted xaagnificsnt fretories, when every resonree of 
medudueal and dmmioal aoicDoe was made to eoopmte with tbe arts of pamting, 
aealptoia, an&irtaftary, in petfteftig this valuable d e partma ot of fte sadestiy of 
nations. Bosonad vei«UsiMtae4dM,«D5adJidouhispl«is ofproeedm^andso ably 
have they been pNeeentsd by Ids sncMHow in fitaflbfdsinre, and espe^ly ^ fte 
Mta Heibert Bhaton, ftat n poptdatUiB of upwards of IdO/MM eperatiTea now denvea 
a ootaafiKtabie tubakffcenee wmun a dutnot formerly Mmk and fumn, of 8 aoiles long 
^8 broad, wUsheontaitts 899 kitai^ and It sigiui^rcHliedTha Potteries The 
dlsoovsey of fte OeroUt Chum cl» ha CntSkmotidxT taut he eoutdered as fte 
taasB which advanesd fte nit 



POTTEBY. 


Op ths Hatsbuu ov Fotkcat, iJiB TBxm Vtxt ^ uatet . 

Cb^v^Tfap berit day from which the BtafforMxire ware n waA» eemea tarn Fod 
in Donetdiirc, and a aeeond qtmh^ from sear Kewtoain hawaAvfe^^hsik tn 
well adapted ibr workug^ beisg refiiaetory m titc fire, aad heoMiiaf wrMte 
wheahiwB*. The day w hkanw aa aaoeh aa powible Iw band, andfreedfrom ioimV 
adhering atonee at the pita where it u dog. For ^ maanfretnra poroddn, 
and of the finer hinds of eardieawata, the China day is nsed. See FoncBaAiii 
ClAT In the factory the clay is eat to pieoea, end then hneaded into a palp with 
water, by engines , matead of being broken down with piduxea, end woriftd with 
water by haM-pa^ea in a sqnaire ^t or water-taak, an old proceaa^ ealled 
The day la now titrown into a easNiron cylinder, SO mebea a ide, and 4 feet bi^ or 
into a cone S feet wide at tc^, and 6 feet deep,iD wboae aauan opngbt abaft revolTCSt 
bearing bnires as ndii to the abaft. The knives are bo arranged, t^ their &t aides 
lie m &e plane of a spiral Ime ; so that by the rerdntwa ctf the abaft, they not only 
out throng everythiDg la their wsy, but coostantly prcai fiie soft eontents of lbs 
oylinder or cone oUiquely downward on the principle of a screw Another set of 
kniTn stands ont motioaiess, at right angles from the inner snrftee of the oyhoder, 
and projects nearly to the central shaft, haying their edges looking opposite to the 
line of iiiotioB of Uie rerydriog Usdes Thus (be two sets of slieizig tm^ements, (he 
one active^ and the other paadve, operate like shears in catting the clay into small 
pieces, while the actiye Uades, by their spiral form, force the clay in its otMaminnted 
btate oat at an apertnre at the bottom of the cylinto or cone, whence it is conreyed 
into a cylindncsl Tat, to be worked into a pap with water This cylinder is tub- 
shaped, being abont 4 times wider than it is deep A perpendienlw shaft turns also 
m the axis ot this yat, bearing cross spokes one below another, of which the yertical 
set on each side la connected by upright stayea, giving the novable anna the appear^ 
anee of two or four opposite square paddle-boaida revolving with the abaft. Thw 
wooden framework, or brn Hunger, as it is called, turoa round amidst the water and 
clay lamps, so as to beat them into a fine pap, from which the stony and coarse sandy 
pamclea aejiarate^ and subside to the hottom. Whenever the pap has acqoured a 
cream-conaistene^ uniformity, it » run off through a senes of wire, lawn, and ailk 
sieves, of different degrees of fineness, which are kept in continiul agitation backwards 
and forward by a crank mechanism , and thus all the grosaer parta are completely 
Mparated, and hindered from entering into the composition o/ the ware. This (day 
liquor IB set aside hi proper cistemB, and dilated with water to a ^andard density 
Katla — These are obtamed m great quantitiea from the chalk formations. 

Chert, which la a flinty auhstanoe, found in tho Moantam Limestcme, is also em- 
ploj ed. These are oalcmed and ground. 

Sdtpar 

Boas — Bone aahes, phosphate of lime, also enters into the composition of pottery 
/^(eattSe, or Soap stone, is occasionally employed. 

Cftuta time. — A. decomposed grauite 

These may he regaxded is the substances which enter mto the body of the ware. 
See Pqbcelaik Clat * 

Clay alone cannot form a proper material for pottery, on acconnt of its neat con- 
tractility by heat, and the consequent crackmg and splitting in the kiln of tte vessels 
made or it , for which reason a sdieeoiu substance mcapahle of contraetion most 
enter into the boSjy of pottery For this purpose, ground flints, called flint powder 
by the potters, is uiuvnwdly preferred The nodoles of flint extracted from the chalk 
formamn are vrashed, heated redbot m a kiln, bke that for burning lime, and thrown 
in this state into water, by which treatment they lose their translneency, and become 
exceedingly brittle. They are then redaoed to a coarse powder in a stampmg-miU or 
a emshing-milL The pieces of flint are hud on a strong grstfrig, and pass through 
its m«hea whenever Aey are redneed by the stanqis to a certain state of comminnuon. 
This grannlar matter is sow transfrired to the proper flmt-imll, which consists of s 
ttroug eylindrieal wooden tnh, bottomed with flht pieces of massive chert, or horn- 
stone, over which are la d hige flat blocks (ff simOar cherts that are moved round 
over the otfaara stroog utm or wooden arms projecting from an upright ihade 
to revolve lu the axis of the miU-tuh. Sometunes the aottve blocks ana fixed to these 
cross arms, and thus earned ntmd over the passive blocks st the bottom Into fois 
cybndnoal vessel « small stream ef water ooostaatly trickles, which foeiKtatn tiha 
grinding motion and setmi of the aumes, and wo^ the flint powdor and water use 
a species of pap Near the surfooe of the water there is a fdiwfade m the lidr-ql ftm 
tpb^ hr wUim the eieaaiy-lookiiw flmt liquor is run off frim t£me totUDs^ io h6|MBsd 
through lawn or ^k Ble^ siminff to tSueo used fitr the day Itqiwri while ^ pear- 
tielro thit Tucam ou the sieves are returned into thenfilt Thu pup is roSeoed to 



m, ra^i£E7. 

»«m3ard ABidiai f hIwbm <he of 4rf lUioeou enOi 

ppeoeat w»f bo Moeod Itronii tUc amouo of die hqoor 

llie MMOMd digr«Dd ifant ili^oon orofiov auxad togadier, lo eseh |MO{K»1joD hy 
meMin^ dnit tho ftnC pooder nay bear to die dry cl^- the ndo of one to five, or 
oeoMmally oMto alx, Meeedfafto Ota Tt^nen ve pioftietty of the ot^ , asd die 
faaoosearB iatmatdy meovpotaledlii« roTolTiBg chum, eimSbr (otbat ei^yed ibr 
naldn* dM day^pap. Tliianlzta>«faiiextfltefldf^ itaesoeaacfwaterby evapo> 
rataonlo obko^anmlKit^ odledj&i<J»Ai^ bottomed viA flro-lileo, mder 'which 
a fiimaee floe raa. TbebradUhofdiueTaparsbngtroac^vapneBfiraaiSto efhet. 
tfalen^ftomflOtodOf and itadepAftomS to 12 tncfaea, ormoie. 

By the dndpatnn of dw 'water, am earefiil agitation of die pap, an imifonii doughy 
naaa laobtaned % vhidi, hsng t^en oat of the tron^ la out into cuhieal lompt. 
Tbeae are jnled nbeapig and ^ in a damp cellar tor a oonsiderBUe time; that 
arrend moiahi, in Inri^ nvra&etMiea. Here the doogh eaffen diamfegration, pro- 
noted by n kind of toanentaore actian, doe probably to »nie regetable matter in the 
water and the clay ; tor itheeomee Uaek, and ezhalea a totid odour. The argillaoeoiu 
andsiheeona partiides ^dumtegrated alaohy the actum of the water in aneh a way that 
die ware made with paate la tomd to be more homogeDeoua, finer grained, and not 
ae i^tto eraeh or to get dufignred m the bekmg, as the ware made with newer paste 

But Ate ebemieal eomminatiaii most be aided by mechanical operations , the first of 
whidi is called (he potter’s ah^putg or wedging It eoDsists m seiaing a mass o£ clay in 
Ae h an d a, and, wiA a t«iat of both at once, teanng it into two pieces, or catting it wiA 
a wire. Theae are again slt^^ied together with force, bat m a different direction from 
that in which they adhered b^re, and then dashed down on a board. The mass la 
once none tom or oat asonder at right angles, ogam slap^ together, and so worked 
Kpeatedly for 20 or 80 times, which eneareB so complete an incorporation of Ae 
diflhrent parla, Aat tf Ae mass had been at firat half btack and half white clay, it 
would DOW be of a uniform grey colour A similar effect u produced in some large 
ca^ahlubments a dtoing machine, like Aat nwd for enAng down Ae clay lumps 
as Aey come toom Ae pit 

In tw azu of a cast iron cyhnder or cone, sn upright shaft is made to rerolve, from 
which Ae rotral-abaped blades ezlend, with Aeir edges placed m the dueeUon of 
T itation. The jueeei of clay snlgected to Ae action of these kmees (wi A the reaction 
offlzed ones) am mue^ to atnall monels, which are forced pell-m^ by Ae serew- 
like iMesnnw into an opening of Ae bottom of the cylinder or cime from which a 
boraontal pipe about 6 inches square proceeds. The dongh la made to lune Aroogh 
Aw oBClet, and u Aen ent mto lengths of aboat 18 inches. These clay pillars 
or prisma are thrown back mto the eylmder, and snlgeeted to the same operation 
again and again, till Ae lumps hare Acir paiticlea perfectly blended togeAer Thu 
prcceas may adrantageDtisly precede Aelr being set aside to npen in a damp cellar. 
In Fnnte Ae earthenware dongh la not worked in anch a msohine; but after being 
beat wiA wooden maiieta, a practice eommoii also in England, it la hud down on a 
clean floor, and a winkmaa is set to tread npon it wiA naked for a eoimderable 
time, walking in a qiiral Arection from the centre to Ae cireomferenoe, and from 
Ae cireamferenee to Ae centre In Sweden, and also in China (to judge from Ae 
Chioeae pamtinga which repraient their manner of making poroelam^ the clay u 
trodden to a imitorm mass by ozen. It la afierworda, in all cases, kneaded like 
haker'a dough, by flilding hack Ae cake npon itoelf, and kneading it oat alternately 

AlAongh we hare abundant eridence proring to us the importance iff Ae scHialled 
ftmentny pocess, of Ae treading operabon, and of Ae alqqjiw wo are not m 
posteisioa of any explanation, which u m the dighteat degree reliable, w to any one 
of Ae diangef which may be eflheted ut Ae hum by Aeae msaipolatunu 

The bara 4ff Ae BugliA earthenware u a iday, broi^t from Doraetabire and 
OeeoBBlure, whleh lies at Ae depth of from 25 to ao toet beneaA Ae anrface It la 
oomptwed af abont M parts of alumina, and 76 of sthca, wiA oAar nigrcdienti m very 
small propatthma Thia day u veiy refractory A hi^ heats, a property which, 
joioed to iti wbitoaaaa whmt bmwed, ivaden it peeoUariy TaleaUe tor p^tmy. It la 
dso Ae haaw of dl As ytfow bueiut ware called cream, oobnir^ and m genersl of 
'what to eaSad Ae prhAm loifyt as also for Ae Mim-^itnfied poraelam of Wedge< 
woodh Aeentilgi^ of me tender porcdaui. 

The conatitaento <ff Aa atonevara are, Dovaetahire eby, Aapowder of ealemed 
flmti; and of Ae daeon^xwed gtonito colled Conush atone. The proporooni era 
'vaned hr Ae fifihvent manntootiiran. The fidkwing era Aou generally adt^tod 
in one teAe pAae^ eataMiAioettta orAnffardahiret*- 
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vorxmr, m 

Ca mp u ri ti M 

l^oT&upotpOM &«fr(q^orlHn»oftlie tbstaod tibelRdipar saiMt 1 »teaMM 0 L TIm 
ro h rtaiwet Ki« aiized Mparttelr irdb water into tba oondteeiKte a 
which wei^ per ptm, fiir tfis flats 89 oinicei, and for the CoraiA stnote ft' 

CUiiE Oar IS added to the same ttixtnre of fliot usd felspar, when a Haer poA^ 
or poro^n IS reqnbedL That cla/-efeam wag^ S4 onnoes per pint llieaa 94 
oanees ia weifjht are reduced to one-third of their bulk by eraporatKBk The jwat 
of dry poreeiaia clay wet^ 17 ounces, and u its drst pasty state S4, as just Mated* 
The dry flint powto wei^s 14^ ounces per pmt« which when made into a eream 
weighs 89 oimoei. To 40 measores of Teignmonth Olay cream diare an 

U measnrea of flint li^oor 
19 — poceelain clay dittOb 

I — Cornish 8t(»e ditta 

The whole are well mixed by proper agita<ioQ, half dried in the <roi^ of the din- 
kiln, and then mb^ected to ue madiine for catting np the ^y into juiiha The 
above paste, when baked, is very white, hard, sonoroas, and soseeptible of reeeiving 
all sorts of impressions from the paper engravings MOien the silica is mixed with 
the alumina in the above proportions, it foims a compact ware, ard the impression 
rmnaiDS fined between the bitcuit and the glaze, withoat commanieatinK to eifh^ any 
portion of the tint of the metallic oolomr employed m the engraver's press, .The 
nispar gives strength to the biscuit, and renders it sonoroas after being baked , while 
the china clay has the double advantage of unpsrtmg an agreeable whiteness and 
great cloeeness of grain 

e mnst now proceed to a consideration of the mannfactnrd The clay being pre- 
pared IB Bubmitted to the potter, who employs at the present day a wheel trf the same 
descripuon as fliat used in the days of Moses 

Thmwng » performed upon a tool called the potter's lathe This consists of an 
upright iron shaft, about the height of a common table, on the top of which is fixed, 
by its centre, a honxontal disc or cixcnlar piece of woo^ of an area sufficiently great 
for the largest stoneware vessel to stand upon. The lower end of the shaft is pointed, 
and runs in a conical step, and its collar, a little below the top-huard, being ttnly 
turned, IS embraced in a socket attached to the wooden firame of the lathe The shaft 
has a pulley fixed upon it, with grooves for 3 speeds, over wbich an endless hand 
passes firotn a fiy- wheel, by whose revolution any desired rapidity of rotation may he 
given to tiie shaft aud its top board This wheel, when small, may be placed along- 
side, as in the turner's lathe, and then it » driven by a treadle and crauk, or when 
of larger dimensions it u turned the amis of a labourer 
Ftg, 1485 u the profilp of &e ordinary potter’s lathe, for blockmg out roond 
ware , c la the table or tray , a is the head of the lathe, with us honsomal disc , a, 5^ 



11 the upr^t flmft of the head , c( puU^ with several grooves of different diameters, 
fixed upon the shaft, forreeeSviag the dnving-eord or hand, A is a bench upon which 
the workman sha astride, e, Ae treadle foot-hoard; lis aledge btwxfLfor eatdfing 
the dmvuigi of day which fiy off from the lathe; ft is an Instmmeot, wflh a slide-nut 
t, for nearariDg the ob}eet> In Uceklng ont, e is the fly-wheel with its wiswh- 
handle r, tamed by an assbtant , the eole-ftame le seenred » its pteoe by the heavy 
Stone pf / IS the oUimg gmde-palley, havug also several grooves for cimvefdbg foe 
vertical movement of foe fly-vhed into Ac homontd movement of the bend ef fibe 
lathe. 

oisooettf foclnteRnedbtefonns^vcnhytheyottertofoehnltofdi^, «sltT«« 
vdvet upon foe heed of foe Idbe. 

Vob. IIL H H 


POXTBaHT. 


m 

11 b ItfiB poMerfM. dM v1utfr<f Iwttilbr duvvnig asd undnf. ai* pot hi 

«Mlnw «wdfli2«|ibiai««f dwlR^ hM« bsral onit, 

vbi^-«orina«Hitbwbewt.to(MM^k«dfinAtoaluMinntililHft. tluAihiftw 
jinmM vfft a lo^ «owad 4nna^ frooi whveh a «tnp asoeada to a ■uaifar 

Mini dram MdMitiai^hrb^tttft 1 !Sm <yMn of the oiw «om oomqwodi to A« 
boMof tbeodier. vldohatttwadiestnptoMtBmtbe nme degree of teanoiit vhila 
It » madetotiwrerae hhdMotalljr, in oeder to wy Ae qieed of the latfao at phauwe. 
When the h^ia at the haae of fho drivdig*e<«e, it irorica near the Torlea of the 
dnTeo one, eo aa to fAn a mndiBOBa eehmtf to the lathe, and mee veni. 

Dnnqg the of my artiele, a eeparate meehaniam u eondneted hy a hoy, 

irbieh diakea the otr^ stove pardiel to itM along these conical dnuna, and nieefy 

mietee the ipeed of tbetodie. When the atfap niu at the middte of the eonei, the 
vndaty of each abaft m eqnd. "By thia elegant eoatnTaoice of parallel cones reversed, 
the velooiiy rwee gndna^y to ita maziawin, and retoras to us mlnimani or alower 
notion sbes the sorhntan la about to finish the amele torown. The atxmp is then 
tmwfisrrcd to a pair ei loose pdl^, and the lathe stops. The vnsel u nos cut oif 
at toe hue with a smaU she , u dned, toned cm a poser lathe, and polished aa 
above deaerOied. 

The aane degree of diTnese shidi admits of the clay being tamed on the lathe, also 
amts tor fixing on die hudles and other appendages to the Teasels. The parts to be 
attached being prenoosly prepared, are jmaed to the circular sra-k by meana of a 
thni paste sfaich die sorknen call Atp, and the seams are then smoodied off sith 
a wee spooM They ace nos taken to a stove-room heated to or P0° Fi^ amt 
fitted up sub a great many shelves. When they are folly dried, they are smoothed 
over sitb a amaU bnadijp of hemp, if the articles be fine, and ate then ready tor the 
kilo, shieh 18 to coQvert the tender elay into tiie hard buciut 

At a certain «t^ of the drymg, called the preea state, the san possesses a greater 
tenacity than at any other, till it la taked. It u then taken to another lathe, called 
the taming lathe, shere it is aUaehed by a little mouture to the vertical tooe of a 
sooden ebwk, and tnmed nicely into its proper shape sith a very sharp tool, which 
also smooths it After thu it is slightly bnnnshed with a uoooth steel surface. 
A great variety of pottery saree, hosevew, cannot be fhabioned on the lathe, aa they 
are not of a circular ftimi. Theae are made by two diS^nt methods, the one called 
j»res«>iPDrk, and the other castoiy The preas-sork is done in moalda made of Pans 
plaster, the one lidf of the patteni heiiw tomrd in the one aideof the moiild, and the 
other half in die other mde these nonltong-piecesfit accurately together All teasels 
of an oval torm, and sndi as have flat aides, are made in this way HatuKea of tea^ 
pQCswand fluted solid rod<t of vanooa shapes, are formed by pressure also, via , by 
squeeamg the dong^ oontauied in a pamp-tnrrel through dif^rent shaped orifices at its 
bottom, by working a screw applied to the piston rod. The worm-sbaped dough, as it 
issnes, is cue to pn^ier leng^ and bent into the desired form Tubes may bt> also 
made oa toe same presacre pnaoiple, toily a tubular opening nmst be proridra in toe 
bottom plate of the clay-forcing pnmp. The temperatare of the vanous romns m a 


pottery la aa toUowa.^ — 

*T!Iatie-makei!^b(nhouse - 108® Fahr. 

Xlito-mskera’ hothonae ------ 106 „ 

Printecs’ shop - ------Ww 

Throwers* bothonse ftfi » 


The branches against whiidi the temperatnre of the hothonse is placed, require tost 
heat tor dryii^ their wort and getting itoff diair monfalf The outer shops in which 
toey work may be ftwm five to ten deneea leas. 

Tbe other method of ihshioamg earthenware artudea is called caten^, and ia, perhaps, 
the most elegant for suchas have an irregular shape Thia operauon oonsistB m pour- 
11 ^ the dey, m the state of m or slip, mto plaster moalda, which are kept in a 
desweatad atsta These moalda, aa w^ aa thepresaare onea are made m balrea which 
ntedy ooncapond together The slip is pou^ in uU tbe eamty is qmte foil, and la 
left ia tor monid tor a eertain time, more or lem, according to the intended toicfcneaa of 


toe veis^ The abaorbeot power of toe riaster soon abatraeu tbe water, andmakeathe 
coat of elay mweMitaet with it qmte doo^v and abff, so that tbe pen atiU liquid being 
ponced oat, a hclknr ahqw renudna, wbrnh when removed from toe mould oonttitutes 
tochaifofihavaaaeltbeiruixextBn^ytoeexaetiinpreaseftbemotild, Thethitoneas 
«f toe day varies wito the tiine toat t|ie pasts has tqxn toe plaster These coMt 
arridea are dned to toe green state, Kka tbe pceoedlng, and todi joined aeoSrately 
witos^p. ZmitatlonaQflowera and toliage are riogutryeiceeDtedin this way. Thia 
«|pemtiqo,wltieh lacallcd/iniiiiij^ aefauaa t «7 daUi^ o&d devtorou vsnipiila* 



POMEET 4et 

Thft ^ ^ vuglwed edlomed tfeoctevaz* tlundd %c (MWMtfft iudie ■ 

gluMQompoM&^f JSpamof ebiHMoa aBUanil sooTpoiBii^Mre t»rti«f DataAsUd 
14 of nltt irludb nay be ndxcd vith a litOe of the oomaioe CBaadFtbe ae glised 
pottery Mg^en. The bottom of etdiMgfrer has tome bit« of ffisteqmnlMapov il« 
which becoDM ao adherent after the ftret finag at to farm a moltitade of Uttle 
uenoei for settiag the wan optHi, when ait dees not conuist of platea Xtiithede^ 
of ae woihmeo helooni^ to the glue kiln to make the atggien daring the intemk 
rf their work } or if nen he a relay of hands, the man who » not flrmg inafcee 
aetaggen. 

'When the ware le enffleiently and in. raffieient quantity to fill a kiln, ae next 
prooees it placing the vanoua aiticlet in ae baked fire-clay ▼esaelt„ which may he either 
of a cylindrical or oral shape} celled posettet, Fr i kapadnt G^nu 'HieM are firam fi 
to 8 inches deep, and from 18 to 18 inches m diameter Wien peeked fall of the dry 
ware, thCT are piled OTCT each caller ID ae kilo. The bottom irf the apper seggn forms 
ae lid of Its fellow below, and ae jonetion of the two u Inted wim a nug of soft 
clay ^plied between them. These dishes protect the ware from beiitf sodihfiily and 
unequally heated, and from being sotied by the smoke and Taponncf ae fhel. Each 
pile of Biggen IB cdled a dimy 

Plan or sx Erchjuh Potcbut 

A pottery should be placed by the side irf a canal <a narigable nver, because ae 
articles manufaetared do not well bear land carnage. 

A Staffordshire pottery is nsoally built u a quadrangle, each side beingabout 100 
feet tong, ae walb 10 feet high, and ae ndge of the roof 6 feet more base of 

the edifice consists of a bed of bricks, 18 inches high, and 16 inches thick } upon 
which a mod wall in a wooden frame, called pui, u raised. CdLars are formed in 
front of ae buldiogs, u depfits for fee pastee j^puud in ae estabJisbment. The wall 
of ae yard or court is 9 feet hj^ and 18 inches thick 

A, fiif I486, is the entrance tbor , B, the porter’s lod« , o, a particular warehoose, 
p, -workshop of the plaster-moulder} n, the clay depot, f, r, large gates, 6 feet 8 
inches high } a, the winter evaporation store , u, the aop for sifting ae paste 
liquors , X, she^ for ae paste liquor tubs , paste liquor pife , x, workmop for the 
moulder ol hollow ware } x<, ditto of the dieh or plate mooideqg x, the plate dxyii^- 
etore } X, workshop of the tuscnit-pnotera , o, fetto of the hoseiut, -via o', a long 
window, p, passage leadmg to ae pute liquor pits , g, hiscoit warehoose , n, place 
where the biscuit is cleaned as it comes out of ae hiscuit-kilus, s e , p, t, enamel or 
glase kilns , v, long passage , v, space left fer supplementary workaops, x, .^Miee 
appointed as a depot for the sagger fire-clay, as also fbr making the saggers, z, the 
workshop for applying ae glase liquor to Ae biseoiU , a, apartment for cleaning the 
^oaed ware , b, b pumps, c, basin , d, mufSes , e, -warehouse for the finished stone* 
ware , Ji that of the glas^ goods , g, g, anothw warehouse } A, a large space for foe 
smia's forge, carpenter’s shop, pawing room, depdt of clays, saggers, fte. The 
packing and loading of foe goods are performed in front of the warehouse, which has 
two outlets, m <Hrder to fei^itate the work i t. a passage to the court oir yUrd , I, a 
apace for the wooden sheds for keeping bay, clay, and other misoeilaneous articles , 
M, room for puttiqg the biscuit into the saggers , n', a long window , n, workshop 
with lathes and f^-wheds , e, drying-room t p, room for mounting or funnshing 
the pieces, g, repsinog room , r, drying room of the goods roughly tnmed , *, rough 
turning or blockmg-out room , t, room for beating the paste or don|^ , «, « 0 Qntiiig< 
house 

PoTTBBT Xnx OF ftrAIFOKMaiBX 


JVjm 1487, 1488, 1489, 1490, 1491, represent the kiln tac bakmg the biscuit, and 
also hr ronning tlM glase, in Engbeh pottenes. " 

tf, 1487,14^ 1489, are the ftunaoes which heat the kiln, of whieh b, in 

^ 1487, are tiie upper moutha, and hf the lower , the fbimer being eloaed mote or 
s by the fire-^ r, shown mfy 1491 

/u one fireplace } far the manner of dntnbutiiig the ftid in it, see 1491 
g 1487, 1491, are the honaontal and vertical flnea and chnaneys for oen- 

dseting the flame and aoioke. I is the laboratory, or body of foe kiln, having its floor 
k shipiog dight^ downwnrds from foe oentre to foe einnunferenoe a, y, m foe 
of the^tfOQtal ngwtor, loading to the chimney flue ir of the foraao^ beug Om Snt 
rmlatoT} a. «, k foe vcrflcal register conduit, teadiog to foe ftwoaoe OrMnutth^ 
b^g foe second regulator ; o m foe registM dit above the fomace, and it* v«rM 
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fbekllii} t JiBaftreIi'wbifiih«qipnlitfa»iralbor6iflkiki,irtoitii(tfAo«W9li«l>ter 
r^MUrt 4^ are small flaaa in the raalt « of the laboiWr. k^jKo. 14M[* is the 
eenttid fbtt, catled hmtttt, of the lebontor;. 

T,r,btheaoaicaltoir«rorAoiMil^streDg(lienedindi»Mrief of irenJboofK. e*ii 
the great ahinutt; or laneffs cf the tower, p is die door of the laboriteiy^ hoMid 
inside mth as iron frame 

a, IS the oomidete kilii aud iewiQ. with att its appatle> 
nances 

»,fig lees, it the plan at the lorel </, d^ of the floor, to 
ahov the arrangement and dutnbntion of ^die honsoi^al 
floes, both mreolar and mdjating: 

Ctftg 1488, u a plan at the level e^e, of the upper mooths 
6, of the fimiaoet, to show the dlspositum of toefln^laees of 
the vertical floes, and of the honaontal registers, or peep- 
holes 

D, 1489, IB a bird's-eye new of die top of the vault 
or dome #, to show the dispoaiUon of the vent-holes e, e 
1490, isadetailed plan at the loref ^OyOf one tor- 
naoe and its dependeDcies. 

t Jig 1491, it a transverse section, in detail, of one fitr- 
nace and its dependeneies. 

The aame letters indicate the same oljecte m all the 
figures 

C&arguig of (Ae kdii — The aaggera are piled op first in 
tlie space between each of the opnght fimscea, till they 
rise to the top of the floes. These contain the smaller artioles Above this level, 
large fire tiles are laid, fbr enpporting other saggers, filled with teacnps, sogar-be^i, 
&C. Id the bottom part of the pile, within the preceding, the same sorts of utieles 
are pat , bat in the npper part all such articles are placed as require a high beat. 
Four piles of small saggers, with a middle ooe 10 inches in height, complete the 
fdiarge. Aa there are 6 piles between each fomace, and as the bisenit kiln has 6 fbr- 
naces, a charge eonseqaently amounts to 46 or 60 hnags, each composed of from IS 
to J9 saggers. The inciinaiioD of the bungs ought always to follow the form tfaa 
kiln, and shonld therefore tend towards the eentic, lest the gtnmg dranght of the 
fomaces should make the sabers foil agaiust the wsjfo of ttie kiln, an accident apt to 
happen were these piles perpendicular The last sagger of each bong is covered wifll 
an unbaked one, three inches deep, in place of a round lid. The watches are small 
cupa, of the same biscuit as the charge, placed m saggers, four in number, above the 
level of the flue-tops. They are taken hastily out of foe saggent, lest foey foouid 
get smoked, and are thrown into cold water 

When the chaining is completed, the firing is commenced, with coal of the best 
quality The management of foe fomaces is a matter of great oooseqaence to foe 
aucceta of the process. No greater heat should be employed fbr some tone than may 
he necessary to agglutinate the particles which enter into the compontHm of the 
paste, by evaporating all the humidity , and the heat shouM never be raised so high 
as to endanger the ^lon of foe ware, which woold make it very bntf]^ 

Whenever the mouth or door of the kiln is bnilt upt, a child prepares several flies u 
foe oeighbovrhqpd of foe kawdl^ while a labourer transports in a wheelbarrow a 
aapply of coale, and introdnces into each fornaoe a number of lumps. These Ini^ 
divide the farnaee into two parts i those ficr the npper floes being placed above, and 
tltefe for foe ground Aoes below, which must be kept nnobstnieted 
The fire-moothe being charged, they are kindled to begin the baking, the rpgnlater 
tile, z, fig, 1491, being now opened ; an boar aiterwards the bncks at foe bottom of 
the fonisee are stopped up Ike fire u usually ktndled at 6 o’doek m tte evenu^ 
and progressive^ increased till 10, when it begins to gam force, and the flame tisto 
half-way np the dlmncey Tho second charge is pat m at 8 o'clock, and the mootha 
of the fomaoes srs fosa covered with tiles; by which time foe flaam issoes foroa|^ 
foe vent of the tower. An hoar afterwards a fresh charge is made , the ttles s, wlwfo 
cover the foroaoea,are slipped heck , foe cinders are drawn to the front, and rephtecd 
With small coaL About hal^past II oVlock the fcila-iusa exanimM hm fomaces; to 
see that foeir dianght is pro^y regiflated. An hour afterwards n new dbafgawT 
coal is ^ipbedi a praetiee treated houily till 6 u'cloek hi foe nioAia|. At fob 
tooflieto he tokto cut her flint sMsdod, to MS how foe hsktoggmt SB, ItAonldhsm 
averypaje-iedheat} hot foe watch of 7 oVloiik forndd be a deepev led. BetatoowM 
foe ttM froKL foose fnmeea which appear to have been hnniag too atnn^i^ito 
wheat flame Imaes by foe eriflees made in foe ebonldirar foehfla, ited|liil*&a 




ipBlhaMirhM are Mt fcotMMigih g^egaawe gMaafaiy Wiltff 
wtmaeb At tUe fcriod te drain <wk Oe mt^ emy anwler efankinh aad 
compene tbem wMi ihoM racmd Ihaa a ynifUim itaaiaird klla » nd iv In 
a!wer»n»«ni 4 ari^ar a^jeam^be aQoin tbe fttmaen ta bamaiii^ loafur} 
tbtt oaeoi Aa aouthe eiMWily and I7 idoir de^vet, 10 m A towar Aa hetA ttd 
duali tae roood. 

1%« baUftg onuU; hate ftam 40 to 4a Iwurti inirUeh tbne tba Ueoait Alia 
eonsome i4 tone f^cnali} of ▼faieli Anr are pal la the diM dM aeno the Heal dij 
and foUovia; a^t, and (be fonr I«t give Ac etrong Snishbg n^. 

£ 19^19 At Mt.— The Alin is elknred to eoel verjr elowly. Oa takbg Ae mre 
out ofthe nepers, the hteeott it not eatiieeted to fhetion, ae 10 the Jbr^go pottenea, 
beeauee it la enHioA enot^r but n ieuaediatelv tnnepotted to the place where it n 
to he dij^ed m Ae giaae or enainel tah. A oiuiid makes the pieea nng, by striking 
wiA the handle of the bradi, es he dnito Aeto, and Aen immenes them into Ae 
glace cream, tbam wMA tab Aey are taken out by Ae emmeller, and Aaken in Ae 
air. 1^ tob nsitoUy eoataina no more than 4 or 6 inehee depA of Ae glace, to 
enable Ae workman to pick out the arbeles more readily, and to lay them npoo a 
board, whence A^ ate taken ^ a Aild to Ae ^bce kiln. 

Or PoBiCEi.atit 

Poreehin ic akind of pottery ware whose paste is fine grained, eompaet, ttry hard, 
and ftintly timnslucid t and whose luecuit saftens slighdy m the kiln. Its oniinary 
whiteness eaniiot Arm a definite character, einee there are poreelam pastes vanonsly 
eoloored. There are two spedes of poroelam, 'very Aflbrrot in Aeir nature, the 
caeentul propemea of which it w of eonsequenoe to eetabllsh , Ae one u called hard, 
and the other teiideri important Astmctions, the select of which has introduced great 
oonfujon into inaoy treatiaes on Ais elegamt manofaetnre. 

Sard poreelam » essentially compo^ first, a natnral clay containing soma 
nlioa, Infimible, and irreserring its whiteness in a strong heat; this is almost always a 
trne kaolin , secondly, of a fiu^ consisting of dliea and hme, eomposing a qourtsoet: 
fdspar roel4 called pe^tiai-fse The glace of Ais poreelam, likewise earAy, admus of 
no metallw sobstanee or alkali. 

The biseoit at the bard porcelain made at Ae FrenA national mannftmtory of 
Sbvm u genercHy eoopoeed of a kaolin clay, and of a decomposed feb w roA , 
anahwont to Ae duim clay of Cornwall, and Comieb stone. Both of tM abore 
FreaA materials come from Saint Tnenx-la-perche, near Ltmt^pes. 

Ailer man; expemnmits, the Allowing oompositton bas been adopted Ar the service 
^orte of Ae Royal maoaActety of fidvres , that la, Ar all the wan wbi A is to be 
ghttodi uhea, 69 ; alnmina, 35 2 , potash, , lime, 3 8 The oonditUHU of snA a 
oompoond are pretty nearly Alfilled by takug from 63 to 70 of the waAed kaolin or 
chins clay, S9 to 15 of Ae^par , nearly 10 of flint powder, and abont 6 of ghaifc. The 
glace is eoBMKised solely of solid Alspar, calcined, crashed, and then ground flne at 
the mill Inu roA pretty nmfotmly oonaists of uliea 78, alomuia Ifi-k, potaA 8 4, 
and water 0*6. 

The fcaolm is washed at Ae and sent m this state to Sdrrei^ ander Ae name of 
cfaeaHted esrA.* At the rnaunmetory it is washed and elatnsted with eaze , and ite 
Ap IS passed Arongh flne sieves. This Arms Ae plastic. mAsiUe, and opaque 
ingredient to which the substsnee must be added whi A gives it a ^imam deg^ of 
ibsibiliiy and aemi^tranvpsFeney. The Alspar roA used Ar thw porpose, should 
oontmn nei Aer dark mica nor iron, eiAer u an oxide or siilphk!& It is ealctned to 
make it crnsbable, voder stamp-pesdes driven by maAmery, then ground fine m 
hornatone (Am) mills. Thu pulverulent matter being diffased through water, 

IS mixed m certain proportions, regukted by its qoA^, wiA Ae argHlaceous 
The mixture u dejwiv^ of the chief part of its -water in Aallow pluter pans 
wiAoat heat; and Ae resniUng paste u set aride to npen, in damp cellai^ tar many 
mnnths. 

When wanted Ibr use. It is placed in heimqilMrioal pans of plaster, which ahso A 
Ae redadBat montore ; after whiA it is dmdad into small lumps, md completely 
dried. It is next pdveiued, momtooed a little, hdd on a floor, and truddea npoa 
by a workaMa masAing over it wiA bare Aet fat vrar dtrection , the ptotogs and 
fragments of soft mottldedartiAte bemg intermixed, wblA Improve the plsadeitr ^ 
Ac wholeu Whan safiaentiy tramped, it is made up intontassm cf Ae aiae of a manb 
head, and kept damp till xeqnired. 

_^dosghlaneiriaeaeBteflt fiv A« potter^ talha; hot H is moA teas pbutto 
Am tteaewaie paste* and is nwie diflleultto fitetaion wlo Ae totetH* astiAaS} and 
iMto one eaue of A« hi|^ piiee if portoUA. 
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imai fiMtf ttl itn OB plactwr MoaUf » W MMtbMF fte fttils 

liUM«aw»oriH^BBdBt«4ktfBliktan»diBtoduipe4»teM^ Wiitua^urm 
if to lie « isaittBiKri dUepHriJn It ■pnod on « «o«Mi «tUo( jnA ^ 

doogh k ostCDdcd with b nUiog pin. mpponed m tiro gitido-^dei. Illu OftitM 
ihefl MBtdhned enr Hu tiuter mooUl. \rnttae it apos ihr It mMt 

toiwoityiobcw ndtioff h^stMilf. When the riece k to he Ctrituned on tha IsOe. « 
iMttp of the dona^ ia Arovn ob the eentre ofUbt botwontslwoodev diic. «od tonwd 
faito fom diTMted in treetiiMC of etonenrave, odIj it luut he Idt ub^ tfaKker ^isd 
in ha finiabed atate. After zt dries to a certain ftqprae on the plaatermooUl, the werji- 
men xrplaaea it on the lathe, hr moutening it on ita haae with a wet grange. iaA 
finishea ita form wbh an iron tooL A good workman at Shrrea makes no nmre 
foom 19 to 90 poreelam pbtoa in a daj » whereas an Englidi potter, with two ho^ 
makes footn lOOO to 1900 plates of eumeware m flia aame tsne. The pieces, wUeh 
are not ronod. are ehapd in phMbfr moaJds, and finubed hy huA Wj^ ^ 
articles are rerj large, as wash-hand basins, ■alada. &e.. aflat cake la spteni ahorre a 
ekio on the marble alal\ which » then apjdied to the monld with flw apenge^ u for 
plates t and thejr are finished by band. 

Tlie projecting pieces, auch ea bandies, heak^ qxratt. and ornament^ aremoalded and 
adjusted separately } and are cemented to foe bodies of china-ware with dip, or por- 
oelain dough thinn^ with water In fact, the mechamcal processes with ^rcdain 
and foe finer stoneware are substantially the same , only tb^ require more tune and 
greater nicety The least defect u foe Ihbncatioa, foe emallest bit added, an unemial 
pressure, foe eracLs of foe moolds, altbongh well repaired, and seenungly efflmea m 
the clay foape, re-appear after it is baked. The artielee should he allied to dry 
very slowly ; if hurried but a little, they are liable to be epmled. Wheu quits d^, 
they are taken to the kiln. 

The kilo for hard porcdain at Sbrres is a kind of tower m two flats, ooostracted 
of fire-bricks , and resembles, m other respects, foe stoneware kiln already figured 
and described. The fhel is young aqien wood, reiy dry, and cleft Tery small , it la 
put into the apertures of foe four outsidv ftirnaces or fire-months, which diaeharge their 
flame into the inside of the kiln , each floor being closed in shore, by a dome pierced 
w ith holes The whole is eorered m by a roof wifo an optt pasasge, placed at a proper 
distance firom foe uppermost dome. There is. therefore, no diimney pn^r so called. 

Tlie raw pieces are put into the upper floor of the kiln ( where they reoeire a basd 
of about the fiOfo degree of Wedgewood's pyrometer, and a commencement of baking, 
which, without altermg the shape, or cansmga pereeptiUe shrinking ot foeir bulk, 
makes them completely dry, and gives them anfflcient solidity to bear handling By 
this prelizDinary baking, foe cla^ loses its proper^ of ftwining a paste with water . and 
foe pieces become fit fin- Kceivmg the glazing coat, as they may be dipped m wata 
without nsk of breakage; 

The glaze of hard porcelain u a felspar rock . this being gronnd to a very fine 
powder, la worked into a paste with water mingled with a little vin^^ All foe 
articka are dipped into this milky liquid for an inatant, and as they are very porons, 
they absorb the water greedily, whereby a layer of foe felspar glass la deposited on 
their Burfece, m a nearly cry state, as soon as they are lifted out, Glaze-p^i is 
afterwards applied with a hair brush to the prcjeeting edges^ or any pointa where it 
had not taken , and foe powder is then removed from foe p^ on which foe artarie 
IS to staud, lest It should get fixed to its aapport in foe fire. After thfiM (^erMiofis it 
u retraced in foe kdn, to be completely baked. 

The amoles are pot into sagg^ hkethose of fine Stoneware , and foia opetafom la 
one of the most delicate and expensive in the mannfecture of poreelab The 
saggers are made of the plaauc or potter's clay of Abondant, to which about a third 
part of oemait of broken saggers has been added. 

As the poreelain pieces soften somewhat in foe fire, they cannot he set above each 
other, even were foey free firom glaze , for foe same reason, foey ceunot he baked on 
tnpoda, eeveral of ttem bmng m one case, ea is done with stonewere. Eveiy pieoeof 
porcelain rcMlrea a sagger fetr itself They must, moreover, he placed on a perfectly 
flat flufeee, hccaBsc to awning they wonld he apt to eonforra to the laregntarftin it 
a rough one. When therefefre any pieee, a soup plate fer exeaiple, is to be aaggmoik 
foere is laid on foe bottom of foe ease a p^ectly true due or romidcakeof atoaaewaM, 
Biada of foe sagger meteml, and it is secured in its place on force email a 

cby•tBl^ ooatMtmg of potter's clay mixed wtfo a great deal of aand. ^Vnaea wflikfl 
ie carefeOy levelUd, it w xnoiateneA «Bd dnsled over with sand, or ceated witti a fifes 
of fito-^m alip, and foe peiecfiabi u eaiefhliy set im ih The aamd or fi r» <h y 
hb^hf^ztiekingtofosoeke. Several laeB aitfetes may be ost on. fifohMnv 
eake^ ywvided foey donot tcobh one anofoar. ^ 
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ecHMabmg Ae llriu ama^ted, ai« pled M in tbi klia oror ewfc 

«Kkcr,'iiiaa eoliUBiicr alf duet KtioSeip&Qa be ooeipiedi aiodarata 

^Mr^bctweeatkeoolqaaiatBfkvattrtlM drmi^tot the fisw. Tbe vMe be^ 
jRmnged with theta vreoaotimM, iut|l tevenil eihert, toe mioBte to be apeetfied here* 
ae door of tbelula la bailt no viflt One nva irf' bmkSr intibg neni; M opeowg 
8 incheet^te, tbroo^^ irhitfi Aere ii Meeae to » aa^er -elthtbe aeanat aide oat 
oS Ai Ait Mgfer ore put frapomta «f poiroelom mtended to be intbdimirn fr«n 
time to time, ill order to jqdge the pN^reaa of the baking. Tbeae are called tune* 
pieces or watebea (euMfraa). Tluat^mueg mto -vatchea ia oleaed Iqr a stopper ef 
•tonewate, ^ 

Hie firing b^Mbj tbroving into (be fvraaiee-mootlia BOme piettf Urge picoesof 
iriiite irewU and die beet is mafntaused for aboot 15 boors, gwou; Tawing it by 
the edditMm of a larger qacotity of the wood, till at the end mat period the kilo has 
Bcbeiry-redeoloitr wiibm The heat la now greatly increased by the operation termed 
cotwMp Aejtn Instead of dirDWiiig billeta \ert 1 call 7 mto the four ftimaces, there is 
ptaoed bonsontally 00 the opening of theae fomaoea, aapen woed of a sonnd texture, 
cleft amalU laid m a sloping poektioa The brisk and lo^ flame which u yialda dipa 
mto the tnnoela, penetratea the kiln, and ciroulatea round the aagger-pilea. The heat 
aagmenta rqndly, and, at the end of 13 or 12 hoars of this flnng, the mtenor of the 
kiln IS so white that die watches can hardly be dtsdogniahed. The draught, indeed, 
is so rapid at this time, that one may place his hand on the dope of the wood without 
IMing iflcomittoded by the heat Ererything is oooinmed, no small charcoal re- 
mama, smoke is no longer produced, and even & wood-ash M dinipated. It uobrions 
that die kiln and the aam/en must be cmnposed of a rery nfiractory clay, m order 
to resist such a fire The heat m the S&rrea kihis monuts so fai{p as ^e 18ith 
dq^ree of Wedgewood. 

At the end of 15 or SO hoars of tbe great fire , that it, after from 30 to 36 hoan* 
firing the mroelsin la baked , aa is ascertained by taking ont and examining tbe 
wabmes. The Liln is snAred to cool daring 3 or 4 days, and is tfaen opened and 
diseboiged. Ike sand strewed m the CBlces to prerent the adhesion ot the articles 
to them, |ets attached to their sole, and is remoir^ by friction with a bard sandstone , 
aa otieratKm wbu^ one woman can peiform for a nbcle kiln in less than 10 da;^si 
and la tbe last ^plied to hard porcelain, unless it needs to be retnmed into tbe hot 
kilo to hare some defects repaired. 

The materials of fine poroelaio are very rare , and there would be no advantage 
in making n grey-iriiite pmcelain with coarser and somewliBt cheaper materials, for 
the other sonreea of expense abo.e detailed, and which are of most consequence, 
would Will exist , while the porcelain, loemg moch of ita brightness, would lose the 
isain part of iti vatoe 

Its pap or dough, whufli requires tedums ^nding and manipalation, la aUo more 
dtScttlt to work into abifws, in the ratio of 80 to 1 , compared to line earthenware. 
Each porcelain plate reqntnw a separate sa^r , ao that 12 occupy in the kiln a space 
soflleiait fmr at least earthenware plates. The temperature of a hard porcelain 
kiln htopg very bigb, involves a propartionate consamptioo'of fuel and waste of 
saggers. WAh 40 cubic metres of woo^ I8/>00 earthenware plates xnaj be oompletely 
fired, both in tbe bisonit and. glaze kilns , while the same quantity of wood wonld 
bake at moat only 1000 plates porcelain 

The procen of bieqae Bung u as follows die ware being finished foom the hands 
of tbe potter is bronj^ by him upon boards to the greeii‘bouEe,”«o called from 
its being the reoepta^ for ware in tbe ** green*' or nnfired state It is here gradually 
dried for the ovaisi when ready It » earned to the **8agger^lioo8e"' m immediate 
eoooeoticKi with tbe oven in which it is to be fired, and here ic M placed in tbe 
** sagsers .** diese are boxes made of a pecnliar kind of elAy ^ native mail) pre- 
TMwaly fined, and infiisiUe at the heat nqntNd for tbe wa», and of form inited to 
the arndes they are to contain. A little dry poonded flmt is scattered between them 
of dbut, mod sand of enttbenware to preveat adbesion Tbe pnrpose of tbe suger 
IS to prelect tbe ware foom tbe flames and smoke, and also for its seenrity nvnt 
br(skage,as m tbe ehiy state it Is exceedingly bntfle, and when dry. or what is called 
white, icqidfot great care m the banaimg. A plate sagger will hold twenty ^atvs 
pfeeed one OB tbs otber of cattbenwaK, bat dina |dares are fired aeparatd^ in 
"settBra** made of their rr^setive forms, Tbe ** setters*' for cluoa plates and dnbes 
answer foe same pm poae aa foe fosgers. sad are made of foe same clay. They take 
ia one dlah or plate eaob, and m “Ksred*'iB tbe oven io "bangt,” one <« the 
otbar. 

^'^hovcbinw'biehfoeoveatatelmlltlbnnaeerypefidlmr smd efrikiagfoatitrs 
dr On pottery towns, and fijcdb^Bifost foe attmriSoa -sxdte Ibe anrprlM of fot 
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«tiw>9ir.|i«NiddmKii tb^elOMlf dOBnsBttdoBttr xigMltetec^m. 
coQBtristad of tottSis tfMut 40 ftet ia fUametw, and Stout OS lent ]4a|b» vim n 
iuarmmMt&«4B|ilbrdM«wqw^i]i«nu)ke Tli««*OT«n«*amiill*a«tflfiarftrH, 
about 22 ftei Aametor, aad from 18 to 21 Ibet BoutoA by frntlimm «r 
**]a(ratl«i”atentBiaema8mbw,bBateztenuiIfyMi^^ Fives in odOMOtrao 
vatb Acm eouvei^ under A* bottom of tbo ores to a oentnd ^ntmg; dimnsf Ao 
framea to Ais pol^ vbere tbey enter A« oeeni oAer fines teimed '^bagi” Mli up 
Ae mtoraal eldea to the l^ght of about 4 feet, Am oonv^^g the flaaM to Ae 
qiperpart 

When ** aetting in" Ae omn, Ae firemen enter by an opening m the dde^ earrjtog 
Ae laggere viA Ae ware pla^ ae deaenbed} Aese era piled one upon uotto. 
from bottom to tm of Ae oven care bemg taken to enaan Aem k Aat they 1B17 
reoetre Ae heat (Whiob -varies A different paita) most anitad to Ae ardeles Aey 
contain. This being oontmned A1 Ae oven is filled, Ae aperture is then bneked 
np The firing of earthenvare Aeqae continues sixty homru, and of Ama finty-e^t. 

The qusntim of coals necessary for a *‘htoqBe*’ oven » fl^ 16 to SO tona, for a 
** glost” oven fimn 4| A 6 tons. 

The ware u allowed A cotd for two days, when it is drawn m Ae staA teebnioally 
eaHed “ biseut* or bfisqne, and u Aen ready for “ gfasing," except when reqaired fiff 
pnnting w a oounnon style of pamting, boA of which proeesaes are done on iSau 
biB^e vnor A bemg “ glaxed ” 

Tenaer poreoitut, or soft china-ware, is made with a vitreons fht, rendered less 
ftiBible and opaque by an addition of whiA marl or bone-ash. The ^ is, tbeiefore, 
first prepared. This, at Sevres, is a oomposition, made wiA some nitre, a little sea 
sale, Alicant banila, alum, gypsum, and mneh silioeoos sand or gromul fiints. That 
mixture u subjected A an incipient pasty fusion in a furnace, where it is stirred about 
to blend Ae maArials well, and tbns a very white spongy fnt is obAmed. It is 
palvensed, and to every Aree parts of tt, <hm of Ae white marl Aigentenil js 
added , and when the whoA are well ground, and intiinately mixed, the paste of 
tender poroekm is formed. 

As this paste hss no tenacily, it cannot bear waking till a mneilage iff gam i»> btoek 
soap be added, which gives it a kind of plastici^, though even Aen it wUl not bear the 
laAe Hence it must be frushioned in the press, between two monlda of plaster The 
pieces are left thicker than Aey Aould be j and when dn«d,^re finished on t^ lathe 
wiA iron tools. 

In Ais state Aey are baked, wiAont any glase being apjAiedj bat as Ais porcelam 
softens far more dunug the bakmg than the hard porcelain, it needs A be supported 
on every side This is dime by baking on earthen moulds all such pieces as can be 
treated in Ais way, nameljr, plates, saucers, &ew The pieces are reversed on these 
noulds, and ondergo Aeir shnsksge wiAont losing their form. BeneaA other 
anicles, rapports of a like paste are laid, which suffer m bakmg Ae same contraotion 
as Ae articles, and of course can serve only ouee. In Ais operation saggers are 
used, in which the pieces and tlieir supports are fired 

The kiln for the tender porcelain at Kvres is absolutely similar to that ibr the eoin> 
moa stonewaiwt but it has two floors, and while the biscuit is baked in Ae lower 
story, Ae glase is fhsed in the upper one , which canses considetable eoimomy of 
fbeL The glase of soft porcelain is a speciw of glassor crystal prepared on porpoee. 
H IS composed of flint, siliceons sand, a little potash or soda, and about two-fifth parts 
of lead oxide. * This mixture is melted in crucibles or pots beneaA Ae kiln The 
resnlting glass is ground fine, and diffused Arou^ water mixed wiA a little vinegar 
A Ae eoDsistenoe of cream All the pieeeff of hiaonit are covered with tUs ^asy 
matter, by ponnng Ais dip over them, since their sabstance i» not abiorbeiu enough 
A take It on by iaunnsum 

The pieces are encased once more each in a sepamte sagger, bat wiAont any sup- 
poTtSt w the heat of Ae upper floor of Ae kiln, Aongh adeqnate to meh Ae gla^ 
M not straog enon^ A aoften the biaonit. Hat as this flivl vitreous coat is not very 
equal, a seooad one is ajqilied, and Ae puces am retonied A the kiln for Ac third 
time. 8 a Sidhx, AbsiticiaXs for a -view of Ais kAu 

The msDufhetare of soft porcelain u longer wd more difflenlt Aan Aat of hsidt 
its bueait is dealer, alAoiu;h Ae law materials may be found evetywhcM; and it 
fhnui^ alM morerefosB. Many of tbepiecusplit asunder, receive flnBTcs,«r heoABa 
deformed in As bhenit kiln, in qute of Ae rai^Mj and An ThreoM MradfON, 
monover, n slwiys yelh>wtr,moK tnunparent, uid taoapahlecf hearAgn^ ttml^ 
Ams of tenpemtare, so Aat enm Ac heat of boihag water foequenfl^ oni^ Id it 
POMssms some idveatagiN as A paiaAig, and may be mde m gA>fiy 
lUdeooratAni, aa A activate An valg^ eye* 



jpotmar. 

V ^ imt SkoM jiwirfaiii fai mada IkMi a sabtore of liw OomWi sad DeooMlL&ro 
tadb <«o21ed obim d*;}, groe&d Arnttu gto^ OonuA otoBa^ Md edotMd 
ia povder, or tene-at^ lMm«o ootae «wer xmtsrldi, aeoovdMg (e tbo baey of tbo 
MBBB&eCBteri. A ud pu u mdo 'wHh OoM voatensli, eomposndod m eemio 
prapertioauk «od dilatod wiA water. Tbo Ibid i»rt u tiMft mAdtewa bjr ^ 
sbiorbeot aetioB of drr teooQo bossi erpuo. Thedoo^ linKU^to a^por stiff- 
MM, sodperfbody wonted and kneaded on idw pnnoipleB detailed slwTe, u teduoaed 
OB ibe ligr the hands of BBodeUem. or preasoio m aiottlds. tlie pieces are 
then baked tofhe state of biseiut in akiK beteg eudoaed, of oomae, in aaggen. 

This bueiut baa the aapeottff white togar, and being very pottnu, moat recdee a 
Titreona eoaCtag. The |^iM oonaiate of gron^ flel^tar or Cornish 8ton& Into due, 
diffiued m water, along with a Idde fire-powder and potash, the biaenit ware is 
dipped, i» already desenlted. The pieoes are then fired u the glaae-kiln, care being 
tak^ befim putting them nto tiieir saggers^ to remore the glaie powder from their 
bottom parts, to prevent ttwir adheaum to the fire-day veaaei 
dforlar * 0 ^, w a paste oompoeed of 6 parts of day, 9 of felspar, 2 of ailex, and 
1 iff china 4^ 

iSwosAme ChAwi. Some of the Bngbsh porcelain has been oailed ironstone china. 
This k eon^Kwed osnally of 90 parts of Cornish stone, 40 of ohina day, and 2 of flint 
dasat or 42 of felspar, the same qnanUty of day, 10 parts of flints gronnd, and 8 of 
ri"* glair 

The gtase ibr flie flrat composition is made with 20 parts of felspar, 15 of flints, 6 
of red lend, ai^ S of soda, which are flitted together , with 44 parti of the fnt, 22 
parts of fiiat gkm, and 15 parts of white lead, are gronnA 
'Hie gfene for the aecund compositum is formed of 8 parts d* flint glass, 89 of 
fdsptt, 40 of white lead, and 90 of silex (ground flinta). 

Eng^h nMnufaetorera employ three aorta of eompoeitione for the porcelain 
hiamut, namdy, two couipaBitunu not fritted, tne of fh^ for the oidiuary table 
aemee , anotw for the dessert service and tea dishes , the third, which la fritted, 
ciwre^ooda tothe pasta need in Emnce for scnlptnret and with U all ddieate kinds 
of emsments ate made 


« 

Pint eaiD|iHilicn 

Second eam}K»itioa 

Tbird cuDpfMliuMW 

Oroond flints . . - 

75 

* 

69 

Jjjnn sand 150 

Chldned bones 

ISO 

- 

lOO 

800 

Chum elay --- 

40 

- 

96 

100 

CUy - - - - 

70 

Granite 

80 

Pota»li 107 


Hie gbae for flie first two of the precediog compositions emisiste of, felspar 45, 
flints 2, hoCBX 21, flint glass 20, nickel 4 Afler fritting that mixtare, add 12 parts 
of red lead For the &rd compoaition, which is the moat fusible, the glaae most 
receive 12 parts of ground flints, instead of 9 , and there ^ould be only 15 parts of 
borax, instead of 21. 


DBBoaxFTioir or thk Fobcklaik Mill. 

1. The foUowmg figures of a fUapar and flint mill (fyg 1492, 1498) are taken from 
phoi of apfNtntnatetely eo natn ieted by ‘Mr Mali of Danford, and erected him in the 
royal manafoetefly of Shvres. There are two idmilsr seta of apparatna, whieh may 
he em|dayed togtther or in sueceadon j compoaed eadi ttf* an elevated tab A, and of 
three sneeeastve vats of reoeptioo a\ and two behind it, whose top edges are upon a 
lower level than tbe bottom of die casks a, a, to allow of the hqidd mnning oat of 
them with a aeffldeiit sitqw. A proper charge of fcaotin b first put into the cask a, 
then water m gradmdly nm into H by the gutter adapted te flm stopeoek a, after 
which the mixtara wamteted pcrwetfliUy in e ver y doectiDB by band widi the stirring- 
bar, whNfebkiing-srlafoeh^atbseeilHVtandhasaties BSper endasinall tm- 
plate fennel to ptoveitt dirt w rast frma dropping down into flie oiay, Tho sflrrer 
may beimiMdorlowcfedsoaBtotoaeiiaay ^of IhcoaA. Tho semi-fiind mass 
b left to settle for a few and diea the finer aigitboeooi b nm off by the 

stopcaek of, plaoed a Htfle above tbe gntty deport, mtorthe alae pqM which conveys 
It into one flf the ttfea a') Imt as ibis semt Uqwd matter mny ifilt eosttdn tome 
ftranelaitfeobctancei^ Itmastbepeaiedfltfimg^ w riersheferaitlaadttiltedlnteibetiih. 
There te,thcrefoie, at the spot opon flw tub where dm ame ^pe tief»dnttfc«,b wire- 
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After (he day has aobuded, the water la drawa off tram its asrftee bf ft line tif^ou. 
The Tftta af haye coven, to protect their eonteBts from diut la the potteiy ftetonee 
of fingUmd the agitatum la prodoeed mecluiier^ jortead of the head. A vertiea! 
ahafk, with horiaoDtal or oblique paddles, is made to revolve in the vats this 
pormwe 

Snia amaO tntfovtuig mill ia represented laflg 1483. There are three similar gnoi~ 
iag-tohe on the same line The details of the oonatroctioD are ahown 1494, 

M where it is seen to consist prmeipally of a re-* 

volTing onllsttHie, b ify, ]49dX of a fhst or 
sleeper millatone, b , and<ff a vat, c, hooped with 
non, with 1(8 (op raised above the Qpper 
stone The lower block of homstone xeata 
apon a verj firm beaia, Vt It la anrroimded hv- 
mediatelj % the strong wood«a arele e, which 
sliqiea out funnel-wise^bove, m order to throw 
hack the earthy matters as they are pndied up 
hy the attrition of the stonea That piece u 
hollowed out, partially to admit the key c, op- 
pomte to which » Ae fancet and ajagot d, tor 
emptying the tub. 'When one operacon » 
complex the hey c la lifted out ly means of 
a peg put into the holes at its top, the spigot 
ia then drawn, and the thin poate la run ont into vats. The nppmr gnndatone, b 
d, like the tower one, is about too fbet m diameter, and mnst be cut m a peculiar 
manner. At first there la scooped outaholloving in the form of asector, denoted by 
dafifig 149S i the arc d/ is about one'nxth of the circumference, so that the 
vacuity of the turning grindstone is <me-aixth of its surface, moreover, the stone 
must be channelled, m oraer to grind or crush the hard gntty sabslancea for tins 
purpose, ft we<lge*ah«ped groove dtp, about an inch and a quarter de^ u made on ita 
under fhoe, whereby the stone, as it turns in the direction mdicated I 7 the arrow, 
acts widi this inclined plane upon all the particles in ita conraev erusbmg them and 
fbrcing them lu between the stones, till they be triturated to an mmatpAle powder 
'When the grindatooc wears unequally on its lower aurfrio^ it is nse^ to trace upon 
It little ftirrowe, proceeding fttun the centre to the mrou^reiwe, like those sbown 
hy the dotted UnM e e" It must, moreaver, he indented with roegh patnts by tii« 
l^mer 

The taming homstone>'falook is set in metion by the vertical shaft h, whidi is fixed 
hy tiia olamp iron etoas 1 to the top of the stone, ^nben the stone is new, its tbtek> 
ness IS about 14 inches^ and it is made to answer for grinding tail it be reduiwd to 
ahnnt 8 mebes, by lowering the elamp 1 Bpoa the shaft, so that it may oomtmna to 
keep ha hold (d the stone. The manner m which the griodstoues are tamed, ift 
ohviona from raqiecuon of Jig 1498, where the honsodtal sxia h, which reeenaa iM 
unpulaiDn from the great water-wheel, tuma the imiloaged diaft if, or leaves it at 
rest, aeoordiug as the elotch /, t is locked tr fsptxu Tku SKond shiA heart 
three herd imeela v, v, x. Theae work la three Borremndhvbava wlwdai^l^, 
aosde foit vsipaetlvaly to the three vertical ihaftscf the nnllscoMa, arhiehpMitdama^ 
the easMsw gmde tubes W' ■". Theaaarefixedmattidy vertaqUl p fti M aaily the 
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14M. Ift MtAgmirewa atMfcov dM itiwf cBN»iter-<i(f 
Iron ii m*da M to ^ vpaten wbibo wliJieh 
Mnpoit ill dM ufipw aatehaawpof tihe null 'ivork 
*150 beiriDf wf it dupoMd la aa analomiii 
nanaer ( hot it tUMorted ^ntt tap caM-boa . ■< . 
orfomoc, ifaowB atiTi/f, 1499. The gaide I | | 

tabeo Mf* WK b<aed amoodi tor a null dietaaw I , k ^ iiP^fl I 
from eaeh of tbeir eztmutiea, and duir in^ 
teijwent oaShre it mder, ao lint Um wueal 
ah^ toadi ool^ ad two i^iioea. It ia obrioiia, that 
irheneTer ^ naft i/ ia aet agoia^ it necettarilj 
tanm the vheeia h aad u', and their gmde t&b« 
x'') hat the aertual abaft may temala dtber at 
reat, or revolTe^ aeeurduig to the position of the *"|Tt ^ 

lorer clii^or catdi a, attte^ '•hiohuinadeto JlF l 1 '[ \ 

^e upon the abaft, and «aa let toll a Anger into a C I ^ 1 

perbeal groore cut In the antfaco of that shaft, P K 

The oian^tork of the click u thus made to catch , lL ^ B M - i 
npmi the hMUontalkberel^vheel n', or to re- y «d J 1 I f 

lease it, aecordtag aa the lever k is lowered or I y [ j o' 

Uftednp^ Thoe eaeh asiJlatooe may be thrown out B a' uv^ 

lit or iirto gear at pteeaure ( c c L 

Theae etones make npon an average 11 or IS P i 

tnroi in a minute, eorrespoitdiBg to 9 revcdiitiooa o I 

of the water-wheet which movee torongh a space L * • 

(rf 3 bet 4 mebea in the second, its outer circum- 

torenee being 66 feet. The weight of the npw stone, 

with Its uroD moastings u aboat 6 ewt wbeo new 

The ohaige of each mm in diy material la S ewt , and ^ 

the water may be estimated at from one-half to the /w r 

whole ot this wei^tj whence the total lojd may be ^ If n 

reckoned to be at ikat 3 ewt , tbe atone hj displacement w 

ef the magma, loeds fully 400 pounds of its weight, and M 

weigba tberetore in reslity only 3 ewt. It u charged in 

Buoeeanve pomoss, hot it le disoharged all at once. 

'W^en tbe ^ndwg of the eikoeons or tolapar matters is 

naa^ eonnilrte, a remarkable phenomenon oecura, tbe substance precipitates to the 
bottom, and assames in a tow seconds so strong a degree of eobeaion. that u is hardly 
possible to restore It again to the pasty or magma state, hence if a millstone tarns too 
dowly, «r if It be aemdentally stopp^ tor a few minutk, the upper atone gets so firmly 
ORne^ed to the imder one, that it is difficult to sepaiate them It has 1 een discovered 
bnt without knowing why, that a little vinegar added to the water of tbe magma almost 
intoiltbly pKvents unt ra^en ntiffeniqg of the depocot and stc^ipaige of the stonmi Jf 
the milia come to be set tost in tbu way, tbe shafts or gearing w^uld be certainly 
broken, were not scime safety provision to be made in tbe machinery against such 
aceidente. Hr Hall’s ccntnvance to obviate tbe above danger is highly ingenn ua 
Tbe eluich 1493, is not a locking crab. Axed in the common way, upon tlu 

shaft s, I bat It u eomposed, as sbowo in 1496, U97, U9S, 1499, of a hoop, u. Axed 
nptm tbe shaft by me an s of a kev, of a ^lar e, and 

of a Aat nng or washer », with tour prqlectiODS, - - f 

whidi art Atted to ike collar v by four bolts, y 7 

Fig 1497 representa the collar o seen m front, that i_S36o I — ^ 

18 , by the face which eamea the clutch teeth, Wv^/W 

a^ ftg 1498 repreeenta its other fsce, which re- ■" 

oeivea the Aet ring x^Jig 1499, m four notehea cor- 

leapoading to the tour pngei^Mms of the washer- fc<^i!^t498 1499 

ring ffiim the nngirls Axed iqion the riiaftx., V 

apd neoeawniy tonu wifti k, it hu the two other FT 

pieoa at US d^oaal, namely the ctdlar s^ sad ftie / 

washer jr, heeanse t^ are always conaected with 
uby thetoar bttop, so aa to tons with the rug a, 

wb«n the resutsoee tiiqr encPiUiiM upon the Maft x.' ia not too great, and to ransin 
at rest, leUing the ring a turn by ka^ when that laiatsnce tnersasss to a certain 
pitclL To give this d^ree of frietuin, we need only interposo Am hHalmr wsshersx^ 
1499, aad now, as the collar (m 9 ilHtodKar v sAdes pretty fre^ ejfon the ring 
s^itisobvioas that by tlgtatemog more or hM the sotew bohs yi, fhess teadtens wiU 
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m 

teoooM M it mm m liMn] bnfa^ to 4ia^ mtm Of l«» Om yiav Ift 

vliieh 4^ I|r{ilkdi br<«8nliitmff tbH «TemUiigiDa« be ffl^ 

Wbea Ubit Twomm t«o great, OielMtlier iraA^ iwetteA a^oMaiia 

btrtbeeoUart^ oftkewaihare^ aiidr«lA«do|Mni the echerw^ 4*gMa4B«awe 
of tba ring «t, ^ heated to aMh» degree, that they are apt tebecomaroiriiiiolini, 
aad reqaare ni&eaiDBeot 

Thu aafiBtir elololk may be leooimMDded to the netiee ot f* taaffiTT^ 

tibia of boaSenl appboaiUo& m a nnetf of oiiviiiiiataneea. 

Chvoi potetluim a^— The large ftJepar asd toudia mih, made by Ur F**, £» 
Sbvrea, has a flat bed of honatOBe, to one Mock, hud at the bottno of a great toby 
hooped utrouj^y vith mm. to most of the GogliA pottenea, howererrdiat bed 
oonsisU of several flat pieees of chert or iKwastoBc, laid lerk with eadi other There 
u as usual a qpigofc and Aiuet at the aidey for drawug the bgoid pasta “Bfco 
whole system of the meohaimm u vary sabstaatii^ and is nqiported by woodea 
beams. • 

The toUoving is the maanev of tnnung the upper blocks. Jnfy li«a fte mam 
1^0 horiaontat ah^ r bean 

at one of its eatremiues 
a toothed vrhed, moally 
motmted nposi the periphery 
of the great water wheel 
1500 shows this toothed 
wheel by a dotted hae) at its 
other end, p eames the fixed 
pomoo p of a couplmghox, 
Mimlar to the one jost de- 
scribed as belonging to the 
tittle millj On t]u prolonga- 
tion of p, there u a second 
bhaft p', which bears the 
movable pwtion of that box, 
and an npi^fac bevel wheel 
Laaiijt in f$a 1499 
and 1500, there u shown the vertical shaft o, which eames at its upper end a large 
horisontal oaat-tron wheel Q, not seen m tins view, beeausd it is snnk within ttie 
upper surface of the turning hornstooei like the ^mp i,/f lU Jtg 1494 At the 
lower end of the shaft q, there u (he beTCl wheel whtefa reoetres motiott ftom the 
wheel p",^p 1499 

The sh^ p always revcilvea with the water-wheelj but transmits its motion to tiie 
sbsft p' only when the latter is thrown into gesr with the eonpbog-box p', by means 
of Its fbrked lever Iben the bevel wheel p* tuns round with the shaft p', and com- 
mnoicates its romdott to the bevel wheel which transmits it to the shaft <t, and to 
the large cast-iron wheel, which u sunk into the upper suiflioe of the revolving 
hornstooe 

The shaft q is snpported and centred by a simple and solid adjustment, at its lower 
parU It rests m a step n, which is supported upon a csst-uon arch q', seen m profile 
IB fy 1499 ; its base a sdnUy fixed fonr strong bdta. Four set screws above a, 
fig 1499, Serve to set the shaft q truly perpendicnlar. flms supported, and held 
securely at its Ibwer end, in the step at 1499 and 1600^ it » emhrac^ near the 

upper end hy a brass bush or collar, compo^ of two j^eces, which may be drawn 
closer togetoer by means of a screw. This collar » set into the summit of a great 
truncated oooe u cast-iron, which rises witbai die tnb throi^ two-thirds ot the 
thickness of du hwnstone hed; having its base finnly^edby milts to the bottom of 
die tub. and having a brass collet to seenre hs top- The iron oone is cased m wood. 
Ifhen all these ideeeaare well w^usted and pn^ly screwed up, the diaft q rovolvee 
without the least vaedlatioii, and eames roond with it die large iron wheel 4', caat 
in eoepisotv and which ooasius of an outer nm, three aims or radii, and a strong 
oentral nave, made fbst by a key to the top the shaft q, and resting upon a shonlder 
nicely tuned to receive it Upon each of the three arms, there are adinated, with 
bolm, three npnght snbstaQtiiJ ban of oak, which descend vertmlly throngb the bqdr 
of the revolving mill to within a snail lUstaoec of the bedttonet and npen each «f tJii 
three ares td tint whed-riog, eompnsed between its three strong arms, toera are 
adjusted, in like maaner, five ^Uar uprights, which St into hollows ent ni the 
pmphery of du movum stone. Tbi^ onghttobeentto aleve] atthdir tower pert, 
to smt tka of the bottom of the tnb a,fig$. and 1500^ ao as to gilds past it 

pretty ticaely, wuhoat touAin^ 

The speMof thuiaigeii^fsetghtrevolntioastotheaunste. Tlmtornittg^toix- 
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<»aetaiwiba>m«WMi A f Ww fcwa g Citf l^ljiataittCBi AhiMler 1)dB|f4S buiwO* 
<KnfW ittpm i^ifaqgh aeeo&d, Th»tiibo^ ii«$ IbcSm* 

•UeatMtam, (WU Ibtf ainMc^rtiMdBqMV^hJodc (wUoliii 19^hloheB tU«k),««i 
64tttop,iuid«MMMm. Ik sBuetiiDM happen that AemOMone throw! ibvpMtf 
ntztiira oat «f the naifl^ AoaAit* tap kemhetoadertiw lip «f the tuba, ftoin- 
ooamieoee whMi mu he efilj b/ mtkhog Oie pep • litUe tblfiker* that 

b; allowragaaljftwa J5to90pero«Dtof mter, ibealta deiidtf beooiim seariy 
equal to 9^ irhile that of tte nOktooM ihenw^Tes » only 9 1 , irbenee, fappoamg 
them to veigjh tmly I nrt* tiien ^wuUi remaia aa dfeetiTe of lew than ^ evt 
for piweieg npon the hWtun «od gnadiii^ the gTanular particles.. This trejght 
appears to be Baaaeajiat too small to Ao maeh work m a short tune » mA Aerefnrs it 
would be bettor to Jteonaie the quantity water, and pat covers of sune convenient 
iiMn over the tnbs. It is estimated that this mill wiU grind nearly 5 ewt. of hard 
hadbt or ftlspar gravel, in 24 hosm, into a proper 
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It if wiA gnat difficult that any satirihetory distmctioa can be made betweffl the 
different hin^ of ware; they slide by nice degrees into one another Stoneware of 
the ordinary kind, SB^ M we see in jars, dnia^pipes, and the variety of chemical 
utensils whs^ are made m the Lambeth potteries, is conslitoted of the plaaue clay, 
united in vanous proportions with some I^ispathic mineral, sands of different hinds, 
and in some cases with cement — stone, or chalk, these mixtorea faeiDc snbjected to a 
heat which is sufficient to prodnoe a partial fiuioo of the mass,-»th» conditioti of 
smu-flssioo being the dutmgoishing ebaracter of stoneware. The finer varieties of 
ftmeware are made firom well selected clays, which when bnmt will not have much 
eolciir These are united with some finxing material, by which that condition of 
semi'flirion la obtamed which is necessary to the prodnction of stoneware. The glaae 
of Eloneware was ^ways a stit glaae , it has, however, recently been the practioe to 
gldie with a mixtan of Cornish stone, fiint, &c., as for earthenware. 


BABTHENWABS. 

Thu ware u exemplified in the H^olica ware, the Fayeoce of the French, the 
Dntch or I>elf ware, l^tbe common varieties of pottery which are at present in 
general use in thu country 

An die vsnetieB of earthenware— and thev aie many — consist of clay bodies, 
coated with an easily^fasible glaze, containing lead or borax 

Potde clay, Devonshire clay, Caraish clay, and many of the days from the 
ood measarea, and ether geological formations, enter into the composition of earthen* 
wwe. These are combined widi certain protiorbons of ground fiint Porous vessels 
far cooling water and wine, now made extensively m many parts of thu country, are 
aumlar to the anmeot Spanish cooling vessels. 

The l^nniBh alearaumt or coothng vessels, are made porous, to favour the exudation 
cf water thiougfa them, and maintain a oouatantl v moist evaporating surtace Lasteyrie 
mn that granolar eea salt is an ingredient of the paste of the Spanish alearaszas , 
wfaiA bemg expelled parti} by the heat of the baking, and partly by the sabsrquent 
miery percolation, leaves the body very open. The biscuit should be charged with 
a oouaiderable portion of sand, and very moderatdy fired. . 

^th what has been already said m referenoe to the modes of manufbeture, added 
« to the remarks on prmting, glazing, &C., which are to follow, the eeneral pnneiplea 
which obtain in the manu&etare of pottery, will, we think, be snfficuntly understood. 


raiNTXNa AMD PAlKTIIKh 

There are two distinct methods of printtng in uae for dfania and earthenwars i one » 
transferred on the bisque, and u file method wlueh file or^ary pnnted wure u 
IKOdneed, and die odier u transfened on the g^aze. The first is called ■* press 
pnntmg’' and the latter **bBt prmtuig" The Mgraving u executed upon copper 
plates, and fbr press prinfing u cut very deep to enable it to hold a sufileiebcy of 
ecdoortogiveafimaiid foU tnnsfer to the ware. printer's shop la fontiMcd 
with Bbnrit Steve h^ing an feim plate on the top immediately over the fire, for the 
ooDvenienos of wnnmag the eoloar while bemg woriied, also a roller preu and tubs. 
The inwter has two feaS^ assntaste tedled ‘^tnnaferera,’* and also a girl called a 
**entter* The eoppM^tto is disrged with ootonr mixed with thick boifed oil 
mans of a knife and “dslibet,'* while hdd on the hot stove plate for file purpose of 
keying the colour fluid, and fiie engraved porhon bemg filledtihe Hperfluous orioor 
le escaped off the aurfeeesf the eopper byfiie knife, wMeh it fiinhe r memted by being 



MTXBBT. 

wW>ed truh » him AtUckfcm«ai»ntuMdtokt«tolll*4ISeMt 

p«rt»of iteie^ltoa Afrvnf into » ttai» or beewning coMfc i tf ytttt mtette 
preimieofik«]rtAh«r,m^ jnecHof tnuiAmtig; AilMstof 
watj am osd of » peoufinty tMn texture, celled ^pottefy tiee^^^iAer bclu 
iMottted vUb ft tliu ttlittiM of iotp aiid intfer, it jdeeed opn the plilA 
ben^patftBdertbe ftetwa «f die preee, die paper le ceief^ drairo «ff agMft» (tia 
engrtTing beu^ plaoed oa die atore,) bnn^wg imA it the eoloor by vJkkii die plirtia 
iii» cbaiged, oonstitatisg the pettem. Une impreencm u giTen to the * cdtterr** wba 
eete avay dw eopeTfliuMu paper abost it ; and tf the pattern oondste ef a twvder aad 
a oeatra the honiln' ii eepwated ftwn the eentra^ ae btnog more oonveaienttodt laAe 
vere wbeo divided. Tt ift then had by a traniiienrer apoa Ae van and rabbed dnt 
with B BmaU piece of eoaped flmmd to fix it, and aAeevarde viA a robber ftmied of 
rt^UM flenoel Tbie robber ie q|iplted to die imprenuni veiy fimnbfy, dw 
caueing oolour to edhere fit^y to the biaqae enrAce, by vhtdi it » partially 
imbibed , it u then immened in a tob of vater, aad tbe paper vadied entaely avay 
wiA a aponge, the oedonr, firom ite adheaua to the vara and bemg mixed with od, 
remasniDg un^eeted. It le now oeceaeary, prior to ^ glaxmg;” to get rid of thia oil, 
vhieh i» done by mbmittinff the van to in vhat an oalled ** bardeoug kdna^’* 

BoffiOMBt to destroy It and &ve tbe oohivr non. Tbia le aneoeanry ptoeemi,ae Ae 
glss^ being xnia^ with vater, wooid be xqected by the pnn^ while the oil nanoMd 
m tbe ooloor 

The pnntiog under tbe atooeware glaae is generally performed by means of cobalt, 
and has different ahadea of bine according to Ae gnaotity cf odoanng matter 
employed. After having anlgected Aia oxide to Ae proceaaea requmte far ita 
ponfication, it la mixed viA a eertaia quantity of gronod flints and sidpbate of 
baryta, proportioned to Ae dilation of Ae shade Tbeae matenab are ftratted and 
ground, hot before they are oaed, Aey muat be mixed vuh a flnx oonaiatiagof eqn^ 
paite by weight of flint ^lau and ground flints, which serves A fix the eoloor t^wo 
Ae biscuit, ao Aat Ae immersion in the glaae liquor may not dis^aoe the &ie« 
printed on, as also to aid lu fluxing Ar cobalt. 

The “ bat ^nming’* is done upon the glaae, and Ae engnvmgs are for Aia style 
exceeAngly fine, and no greater depA is required than tor ordinarv book engravings. 
Tbe impresncm is not sabmitted to the heat necessary Ar that in the bisque, and ^ 
medium of conveying it to the ware la also much purer. The oopper plate is flirst 
diarged wiA linseed oil, and cleaned off by hand, so Aat Aa*etigTa'^ pordon only 
retaisa it A preparation of glae being nm apoa ^ di Aea aboot a quarter tif ao umA 
Aick, IB cut to the sue required for the subject, and then pressed apon it, and bmng 
immediately removed, draws on its aurAee tbe oil wiA wfaieh tbe engraving was 
flUcA The glue is then pressed uptm Ae ware, wiA Ae oiled part next Ae glaie. 
and being again renioved, the design remains, though, bong m a pure oil, acutely 
peroepciUe Ooloor fioely ground is Aen dusted upon ft wtA cotton wool, and s 
sufficiency adhering to tbe oil leaves Ae impression perfect^ and leac^ to be fired la 
the emund kilna 

The following arethe processea asually practiied in Staffordshire for prmting under 
the glaze. 

The cobalt, or whatever colour is employed, Aould be ground upca ft porphyry 
slab. wiA a varnisb prepared as follows . — A pmt of Imzeed oil is to be boiled to the 
eonsisteBee of thick honey, alon^ wiA 4 ounces of lostn, half a pound of tar, and 
half a pint of «1 of amber This » very teoaeioiu, and caa be used only when 
liquefied by heat , which Ae printer ^ects by spreading it upon a hotcast-iron plate. 

Tbe pnuting plates are made of copper, eagiaved vuh pretty deep haes tn the 
common way. The pnnter, wiA a leathern mnller, qmeada upon the engraved platei, 
grevioiiBly heated, hu odour, mixed up wiA tbe above oil vannah, and removes what 
18 lupeifluoas with a pallet knife i Aen cleans the plate wiA a do^ filled wiA bran, 
Upptog and wiping as if be wnc removing dnst fitmi it This operattoa bemg 
finished, he takw the paper lotended to rooeive Ac unprewum, soaks it wiA soap- 
water and lays Jt mom upon Ae copper-plate. The soap makes Ae paper part more 
readily ftom Ae copper, and Ae th.ck mk part more readily fonn tbe bisentt The 
oopper plate k now pas^ Arough Ae engrsverii cylinder press, tbe proof leaf is 
flfkd off and handed to the women, who oat it into detached piaoes^whlA they apply 
totbesurihceofthebiaeiut The paper best fitted for Am puinpoee n madft entli^ 
of linen rags; it is very Am, of a yellow odour, and unsized, like tisiae bloitiog-paper. 

The stoneware hiicai* never reeeivea any ^paratioo hefims being inmnn^ A« 
dl cf the oolour bring of aueh a nature as to fix Ae figure! Andy. The wnateA 
an^ IS pressed aad rubbed on wiA a roll of flannri, about an Iom sod ad^te 
diameter, and IS or IS mdies lons^ bwuid round wiA twute, fike a reU ef tobimm 
TlUs it oaed as a burnisher, one end of il being rested iqpuast Ae Aoiiibr, ififl Aft* 



m 




triAitibMni HimidEbitaUttoiaMniw^ 
li^ Rtt^ bi«rdfrtGute 

colovaii^tAe AalhaUi itM into water, wA tka faperliwaAal 

awwvilhai^MaflaL ** 

inic&<Ite9«ver^A«totM,4l*toMeoiftrtfe^dinM lotoatemtiQanuillael^ 
to 4MpMi^ A» o3, after wM It li intoeraeA m the glaae liquor, wifk wki^ ilie 
ftinted ftnna roidlfy adhere, tibb swocm, which b eaaf to eq^te. and ytrj 
eeMauiie< b aaodi proArride’to tlH plan of paaaiiig Uie biCBuit nto the nidto 
after h had beM vmtei, ftrtht ipupoee «f fUtag and Tolatdiiiiig the oih. When 
the fner imfttmaia. b applied to afeaai of poreelabi, they are hmted before being 
dipped » the water, becanaty b»ig already die pqier etudes aaore 

eloMjr to ^pttthaa to the bteeaft,BM can be removed only by a harabrneh- 

The itopreinoii above ibegilaw h dnae by^aiteadifflereiit prooeia, which <Ua| g inwa 
with the Me of the preaSi A^naabty of fine clean gloe te melted and poured hot open 
a large ftat dtefa, ao aa to forma layer about a qoarter of an meh thick, and cS the 
coosMteoee of Jelly. WlMnoald it » divided into odes the wae of the i»ppe*^plstea 
It H urtended to cover. 

The operattve fa waman) raba the engraved co|iper>piate gently over with haseed 
oA boiled thick, munediatdy after which ahe applies the cake of g^oe, which she 
ptrsaet down with a ailk doeiil filled with bran. The cake licks up all the oil out of 
the en g raved lines ; it n dieii cautfonsly lifted ofi^ and traesferred to the lUifooe of 
the leased wbm whufo it is intended to pnnt. The gine cake being removed, ibe 
enamel amfooe must be robbed with a lit^ cotton, whereby the metwio oolonra are 
attached only on the liuea charged with oil the is then heated nnder the nmfBe. 
Tbe aame cake of glne may aerve for several impreasions. 

f^mnnmuEs cMdeoiBani^ — Oominon atoneware is eolonred by means of two kmds 
of appantns; the one called the Uowiog-pot, the other the wonnmg-pot. The 
arnamente made in relief m Franco, are made hollow (intaglio) in England, by means 
af a moald engraved in relief, which la passed over the article The impreasioa which 
It pvodoees is filled wifo a thidi clay paste, which the aorkman dirowB on with the 
Uowing-pot This Is a vessel like a tea-pot, having a apont, but it is hermetically 
sealed at top with a clay ping, after being fiiW with the pasty liquor The workman 
by blowing in at the apont, caoies the ItqwMr to fly ont throngh a quill pipe which goes 
nHomn, ihnmgh the clay plug into the liquor The jet is made to (day npon the piece 
while It IS bmng tocnednipcii the lathe , so that the hollows previously made in it by 
the SMold or atamp are filled with a paste of a colour diflhrent from that of the body. 
When dm pieoe has acquired sufficient firmness to bear -worLing, the eieceas of the 
paste u iBtooved by an instrament called a tewaas n, ull the omameiKal figure 
pndmed by the stamp be laid baret in which cbm merely the colour appeon at the 
MitMB tm tmpreiaion By pasting in this manner several layers of clay liqnor of 
difiteeBit eolonrt over each othn with the blowmg-pot, net^worh and decorations of 
diftrent ooloaia and sihades are yery rapidly jffoduced. 

'TscseipeilfaiieDrsndEepnis, ediddiilim on tue laara pnnci^e, are mahe di {in pidta 
m three coinpartments^ ea^ eontsiiung a different colonr These (men at the top tk 
the yemA in a common orifice^ temunsted by small qiull tnbea, On inclining the 
▼Btori, the three floloaia flow ont at once in the same proportion at the one tffifloe, and 
are let foil upon the piece while it is bung sloiHy turned upon the lathe, wherdiy 
enripim lerp^lib mmaments may be rea^ olrtained. The clay bqncr ought to 
be h) keeping with the stoneware paste. The blues sooceed beite whua the ornaments 
«M made wiSt ffie finer pottery mutarei mven above 

White and yellow figures upon dark-ecUmred groands are a good deal employed 
To prodace yeilow uBjvesuona upon brown stoneware, ochre ia gronod op with a 
eaaBqnantity cf andmony. Thefiox ccosiBtB of flint gjam mid flints m eqnal weights; 
Tbe eempontion for white desi^s is made by gnnduw silu op with thM flux, and 
pcinfmg £e OB as for blue eolo^ npon brom or odicr coloi^ stoneware, which 
dhows off foe hoes. 

dfstodfe to atenswara— The metsUio lustre being applied only to the 

oater sufftwe cf Tcsaete, can have so bod effect on hedfo, wl^ver aubstances be 
etopkfedfirfoapBim; and ai foe ^um intended to reoelve it uaoffieiendyfli^ble^ 
foam foe munMy «f Itod H eoDtatii% foeM is no need of adding a flcK to tbe nutallie 
en^^^ha gbieiatolbiaeaadcempeeadflf 00 ptots oridharg^ fifi ef fof^^and 

Tba attvto end plsIfiM lafteto ana naaaOy bid npon a trhite gnood, vfoito those ef 
gold sad eoKteir, on aecentt et foeb tBMsnareBqy;, maseed eoly iqpon a eeldhred 
fftoMd. Tha deffitwetemd atoneware i%bow«Tcr,wafognMa,aa It shewa off foa 
eet^tomoatadtotoaffai and font foa ahadaa my^amiledtowniatffotgQiottin 
efAoetMsstediafliitotoafflbdlq^ ' 
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POTIEBT. 

The gold «nd dadjut lutre to alaiQii ilMjf qtpHed to s pMto wait m 
pui^MiM, aid waiea -ifidi dw sbore-deaeribed Jeadgtom Ttoo mM» to tiro«%ao4 
eoDiiBta of 4 fotti of clsy; 4 part* of &n«i, and eqiud moUty of kaoHo^dda* 

HDd 6 parta of ftlqiar. ToinakelirovnAgBrahtteli^iipoaabod^ofarUtkpatitof 
a bquor uaund ap vUh tluo parte^ iriuch oogkt to «e^ S8 oUDoea ^ po^ & 
order to aolta>reU vtOi tlie o&er paste, and not toexfidiata after it tobakcd. 

Riforatm o/ydi tosOo.— Diasdre fliot fa tba eold, and tbm irftb beat, 48 gialna 
(tf floe gold in 888 ^ams of aqua regia, oonpoted of 1 ocnoe ofnitno adld and 8 
onnees of nmnatie acid, add to that adntitn 4^ groins of gram tin, bitbr lat ; and 
then poor some of that eonpoand soliilloii mto SO grama af halaam sulfur dilated 
vith 10 grams of otl tuqieiituie The haiaam of snlphar la pfepered hesting 
a pint of linseed oil, and S ooncee of floven of snlphnr, Btmng them eoatinnall j tiB 
the mixture begins to boil , it is then cooled, by setting the reseel in cold -water; 
after which it is stiired aftesh, and strained throgb Imen. The above ingredients, 
after being well mixed, are to be allowed to settle for a ftw minutes, tbm the re- 
mainder of theflolatKU of gold to to be poored ns, and Or whole utobetntontedbll 
the mass has sssomed sneh a eonsistenee that the pestle will stand opnght in it t 
lastly, there most be ndded to the mixtnre 30 grdns of oil of toipentme, which bemg 
gronnd m, the gold lustre is resd^ to be applied. If the Instre is too light or pale^ 
more gold most be added, and if » have not a soffimently violet ta pniple tmt, more 
tin most be naed. 

JHaitna tuxtn . — Of this there are two hinds , one similar to polished steel, another 
lighter and of a silver^white hue. To give sUmewnre the sted eohmr with platma, 
this metal most be dissolved in aqna regia composed of S parts of mnnatie aem, and 
) part of nitna The station being coded, ^ poured into a eapaule, th«« most 
be added to it, drop by drop, with contiDval atinuig with a glaas rod, a q»inr qf tar, 
composed of eqnal p^ of tar and snlphnr bdled in Imseed oil and filtered. If the 
plafana solution be too strong, more spirit of tar most be added to it; bnt if too weak, 
it must be concentrated by boiling Thus bemg hron^t to the proper pitch, the 
mixture may be spread over the piece, which being pot mto the muffle, wiH take the 
aspect of steel 

The oxide of platma, by means of which the silver lustre u given to stoneware, n 
prepared as follows —After havingduaolved to satoration the metal m an aqna regia 
composed of eenal parts of mtnc and muriatic acid, Ae solimoa is to be poured into 
a quantity of Wbng -water At tbe same time, a capsule, oantammg solntion of 
sal-ammoniae, is plai^upon a sand-bath, and tbe platma solation bemg ponind Into 
It, the metal will &U down in the form of the wellrhnown ydlow prempitate, which 
IS to be washed with cold water till it la perfootly edakorat^ then dne^ and put up 
for use 

This metallic Instre is applied very smoothly by means of a fiat camel’s bairbmsb. 
It IS then to be passed throt^b tbe muffle kiln , but it requires a seeoad appheatm 
of the platinum to have a slmcient body of lustre The articles aometimea came 
e£ dMtkila,, bHA, tha; thais pisepes by bung mhbed -vntlu 

cotton 

These lustres are ap^ied witili most advantage upon chocolate and other dark 
grounds. Mneh skill is required m their firing, and a perfect acquaintance with the 
quality of the giaae on which they are applied. 

Dead stiver on poroelaia is much more easily aflbeted by fiihginoos vapoora titan 
baniished. It may, however, by the following pirooes8,be eomdetely piroteeted 
The silver must be dissifived m veiy dilute acid, and slowly preapitated , and tiie 
metallio precipitate -well washed The silver is then laid (m -wavy lutes 7) npon die 
porcelain before being coloured (or if cedonred, the colour mnst not be any prepara- 
tion of gold) in a past; state and left for 84 boan, at the expiratim of which time the 
gold IS to be told on mid the article placed m a moderate brat Tbe layer of gold 
must be very thm, and laid <m withabrniih over the tilver before firing it| when, by 
the aid vX a flax and a cherry-red heat, the two metato are fixed on foe poroelam. 

Ah uam itutn is obtauied b^ diasolviiig a bit of ateel or mm la monalie aoid, mix- 
ing the solntion with the spirit of tar, and applymg it to the inr&ce of foe warc^ 
iiiwatiinM ptosa.— Mix a certain qnanti^ of silver leaf with tbe above-^eseribed 
soft giaae, grmd the mutnre aitug with anne honey and boihiig water, tdl the nietel 
assume the appoaranoe of fine partides of sand. The gtue being natarallT of a 
yellowish bne, pves a golden tmt to the small ftagments of HWer dnaeaunated 
tbrongfa iL Utflybdens may also be applied to prodnee the eventiinneaiqieot, 

TAs pniMits-Us gold buirt to prodw^ by throwing lightly wifo a utMli a few 
drops of oil of turpentine upon m goods alrosdy covered wifo tike prewntba for 
gidd lustre, llkeee cause ft to sepwnele and sppeer in pnrtufies romsbfi^ foe «a*v 
fooe of granite When narbluig to to be given to stoauware, ^ Iqstmtif fold, 
701., III. ii 




BosTSinr. 


*'»£» a»d rtwiiiiwrf igT <&■ HP^d^igtmtod cabur^Tbm li a kind of i«na>Tttni«d 
ytan, csUed dry irUeh ii not toioeipttble of xoonTiiiga ■aperfldal glue. Tki* 
Mttetv u oompond ID two VET*) ^ flnt » with baiytie eartht, irUcih Mt M flozM 
MOttdieelw»dftwionDittlSi thaitlw Wedgowoodiovar^Uiiiido. 

ThewhiM Titril^ dmim. lit to Konwing aU ooruoif bmuUio eoloan,aro eom- 
pofed 0*^47 vuta of iditorteof huytei, IS of fdw 26 of Dw^ire etoy, 6 of 
of IS of iwuh and 10 of aulpbDte of strouUtoa. Thu oompoaitiDn hi 
of Teoemog the tots of Ae laetallie oxides and (tf the ochieoaemetaiheearAa. 
lUiMaiweo pradoefe the dash purple coloot i gold preeipitated hr tin, n roaa oolottri 
aiittmfiB]r,oraKge, colultydiSereiit shadeactf Uue] coppo^ueiaidored to the browns 
and the deal-leaf greens} mckel ghraa, with potash, greenish etdoors 
Oae per oeot of oxide of oebalt is added; bat one haJ^ or even ono qaarter, of a 
per cent, would be sufficient to produce the fine Wodgewood blue, arhen the nickel 
and manganese tonstmite 6 per oentn aa well aa the carbonate of iron. For the 
of A» kind, smne English mana&ctnrers mix Uack oxide of manganese with 
Ae b l w ffb ossAe of iron, or wiA ochre. Hutoll and umber affiord a Ine brown. 
C arbomtfe of iron, mixed wiA bole cae terra «h Staam, gives a beanhfhl tint to (be 
paste, as alee manganese wiA oobait, or cobalt wiA nickel Antimony produces a 
fine colour when oombmed wi A the carbonate of iron m Ae proportion of 8 per 
cent, along wiA Ae Ingredients necessary to Ann the aboTe-desertbed vitriQring 


The Allowing u ancAer vitrifying paste, of a mneb softer nature Aan the preced- 
ing — Felspu*, 30 parts, snlphated hme, 83 ; silex, 17 , potter's clay, 13 j kaolin 
of Cornwall (china day), 15 , sidphate of hsryta, la 
These vitnfymg pastes are very plastic, and may be woAed wiA as much facility 
as English pipe-<^ The tooimI ware ib nsnally totned upon Ae luhe. It may, 
however, be moulded, as Ae oval pieces always are. The more delicate oroements 
are cast in hollow moulds of baked clny,by women and ehitdreu, and applied wiA 
remarkable dexterity upon Ae torued nnd monlded artidee. The colcti^ pastes 
have such aa affinity to each other, that the detached ornaments may he appliM not 
mdy wtA a little gum wnter upon Ae convex and concave Anna, but Aey may be 
ma^ to adhere wiAoat expeneoeing Ao least oradung or Ai nk a The coloured 
pastes receive only fire, unless the inner surface u to be gjaaed, but a gto> >a 
given to the outer aorfsce The enamel for Ae interior of the bla^ Wedgewood 
ware^ u composed of 6 parts of red lead, 1 of silex, and aonnoes of numgaaese, when 
the mixture is made in pounds’ weight 


The operatumcdled mtearatg, consists ni giving an external lustre to the ung^azed 
Mnu-vitnfied ware The articles do not m Ais way receive any immersion, nor even 
the md of the brush or pencil of the artut , but they require a secimd fire. The 
saggen are coated wiA the salt glaxe already desonbed. Theae cases, or saggers, 
emamnoieate by rererberation Ae lustre so remarkable on Ae snrfhoe of the Enghsb 
stoneware , which one might sappose to be AeresoU of Ae glme tub^ or of Ae bnuh. 
Oocasioualiy tlso a very fasiUe eomposituHi u Arown upon Ae inner sarface of Ae 
mnfie, and 9 or 6 pieces called refiaetorui are set m Ae middle of it, coated wiA the 
same oompomtiott. The mtensi^of the heat eoaverla Ae finx into vapour | a part of 
Att u condensed upon Ae sarfiiees of the oonttgooiu artades, so as to give them Ae 
doaired talliancy. 


Enamel eoloare to painting on poroelain are metallie oxides ineo^orated wiA a 
ftuihle finx. Gold precipitated hy tin tonishes Ae cnmami, nue, andpur^ , oxides 
of iron and chrune produce reds, Ae aaine oxides yield hUbA and hrawa, also 
ohtuaed fmn manganese and eohidt, orann is from oxides of mamimi, dinmie, 
antimony, and inm; greens from coudes of Arome add et^per | blue from oxides of 
oabalt nd nine. The fluxes are borax, flint, oxides of lead, to They are worked 
in essentad ods and torpentnie^ and a v^ gmt disadvanta^ under which the artut 
labours^ n Aat Ae tints upmi the pslette are in ment esses diflSarent to Aose Aey 
smume when Aey have nnderme Ae neeessary beat, which not only Mngs oat the 
tree oifloor, but also^ hj pnru^ softening Ae gisavi and Ae flux, eansee Ae oclonr 
to beenae toad to Ae wxna Tmsdmdvwttoge wilt be immediately apparent A Ae 
ease whewapeeaBardeheacy of tmtiSRqtui^aim fleA toneatoimtaaec. Bat 
AediffieaHydoeawiteodbmtoasadetoiteheateinaloMgivetoicoloarapflr- 
tot hne, and N Ae eolrar b ooaAmj% Tiiymg wiA Ae diftnot atagto of gi^wted 

heat, another ridt is meorred} Aat lusaltiug from As lahili^ of its reomviu Ae 
hern in a grsater or leas d«g»w then u actiudly required, termed ‘‘ovnr-flra^end 
*^sh«rt4rsd.*' Ai an instSMo of iti etnueqnenoe^ ve cite rose edloar or ertmswi, 
Vhten when need by Aepeintir Isa dvty violet or drab; dnnagAapneeMofflnng 





4a$ 


kjimdHSrvitriet vhb^iwreiw of iattAvw a feravates nd 

ftom Ast pnipiMTdy to Us proper ^ Bat if Iqp waat af f m UgmmA ar l a oWiwtl tB 
of tba flieii^ the heat Is dowed to eaeaed ftat pun^ the bw^ wA hrfflewny of 
Ae cidoiir are destroyed bcrjroBd remef^, audit beeuMs a dall pni^ C* pother 
liaDd,ahooldilieflrebetoo ilabk,die colon upfrefented m one ofAleiaMn^ptfate 
■taga% as alreadr described, hut la this ease extra beat viUiMUire it, HoriMstW 
forget to aQodc to casmlties of eraokiog and bresihiaa im the Uhia W iha httt h^ag 
iacreaaed at withdrawn too soddcnlj.a ndi to which Ac larger arfiita arc pacefiaHy 
liable. These euasiitades render eoaind paindBg in its hitter tesadies a on* 
satulbetury and disheartenmgstad^, and enhance the ndaaof thoaeprodiiiotioiii whiA 
are reaUj sneoessftil Md mentonoiH, 

In enaiBcUing, gnmnd-layii^ is the first process, in operating on all ddignc to 
which It IS applied) it u extremel;’ nm^ reqninng prinei^lj lightness snd 
deliosey of haa^ A coat of boiled oil adapted to the pntpose Mug laid npoa Ac 
ware with a pencil, and afterwards tereUed, w as it is tcehnieally termed •* boseed," 
nntil die sufiice m perfectly vntform , as Ac deposit of mere oil on one part tbiu 
another wonld canse a propoetioDate increase of ooloor to adhere, andconseqnently pro- 
dnoc a variation of tint Thu being done, thecoloar, which is in a state of fine powder, 
» dusted on Ac oiled surfeee wiA cotton wool , a raffletent qaaotily readily attaches 
itself and Ac nqierflBity la cleared off by Ac same medinm If it be requisite to 
presrrre a pand omataent cr any object white imon Ac groond, an additional jpn>- 
oess IB necessary, called ** steneilmg ” The stencil (genermly a muttnre of rose*|»nk, 
sngar, and water) is laid on in Ae form desired wi A n pencil, so as entirely to proiM 
the snrfeee of Ae ware fWnn Ae oil, and Ae process cf "grounding,” as previonaly 
described, ensnea It is then dried m an oven A harden Ae oil and eolonr, and 
immened A water, which penetrates to Ae atenml. and, softening Ae sngar, u then 
easily wsshed off, carrying wiA it any portion of eolonr or oil that may be npon 
It, and leaTing Ae wars perfectly dean. It is sometimes oeeesiuT; where ffat 
depA of colou IB required, to repeat these colonrs several tunes. The " groand-> 
layers ” do generally, and Aould idwqrSf work wiA a bandage am Ae monA A 
avoid inhaling the colonr-dnst^ miuA of which is highly d^tenons. Bossing is 
Ae term given to Ae pToeeas by which Ac tevd snrfe^ of vanons etdonrs m 
extensively introdnced span decevated pcrcelam are effected. The "boss” is made 
of soft leather 

The process of gilding is as fellows — The gold (whiA is jrapared wiA qniefc* 
Sliver and flox) when ready for use, appears a black dust) it is used wiA Ar- 
pentine and oils stmilar to Ae enamdi eolonn, and lAe them worked wiA Ae ordinary 
camels* hair pencil It flows very feeely, and u equally adapted tor prodnetog luoad 
massive bands and grounds, or the finest details of the moat elaborate design. 

To obviate the difficulty and expeuse of drawing the pattern on every piece of a 
service, when it is at all intricate, a "pounce ” is used, and the ontline dusted through 
wiA charcoal, ~ a mcAod which also secures nnifiwmity of sise and shape. Womeii 
are prednded feom working at this branch of Ae bnafiiM A«|^ fimn its sunphcity 
and lightness xt would appear so wdi adsp^ fer Asm. Firing restores the gold to 
Its primer tint, which first assumes Ae character of " dead goi^” its after bnUiuiey 
bemg Ae result of another process termed ” bonuahmg.” 

Cnuzin^—A. good enamd is an essential eleoaent of fine stoneware} it Aonld 
expcTienoe Ae same dilatsAm and eontraotion by heat and cold aa the lusewt which it 
covers. The English enam^ contam noAmg prqjudicial to heaUh, as many at As 
foreign gUses doj *no mewe lead bemg added to Ae fenner than la abaolntely necss* 
sary to ooovert the silioemis and alnminom matten wiA whuh it m mixed into a 
peifeetly neutral glass 

Three kinds of glaies ate used m Stsffordaihire] one for Ae common pipe*el^ or 
craam'colonred ware; anoAer for Ae finer pqie-dira ware to receive unpreasioaa, 
called pmUaig dodjyf a Aird for Ae wars whiw is to Deocnameatod by paintug wiA 
Ae oenoiL 


lAe glase at Ae first or emnmon ware is composed of 58 parts iff white lead, 19 of 
ConilA ttonev 89 of ground flints, sad 4 of flint ^ss} or of 40 of white lead, 89 of 
Cornish stone, IS of flints, and 4 of flmt or crystM^a^ These compositions arena* 
ftxtted) hat are empk^ed after being sinq^y tnturated wuh water into a Am paste. 

The followiiig Is the oomposltion of the dase intended to cover all kinds of Igntw 
printed m mefaUio ooloniei sejMrti ofwtoto fUnar era fistted wiA 6 psiti ^sods, 
S Of nitre, and 1 efborax) to SO pomsds of Ais ftit, 96 parts of fdapar, SO iff 
lead, 6 (ff gronnd fimti, 4 iff eluffit, i of omde of tin, and a small qmmtliT of co ri d e qf 
oobdt, to take off Ae brown cas^ and give a ihhit asnre Asi, are added. 

The feUswing recipe may also be nnA Ftit togeAer SO pwta of flint fAniL gof 
(Unto s ofid^ and 1 of botui add to is parti of Aitfeit,^ parfe of wto w ftfi) 

tt s 
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POTTERY. 


46 itf ftb|W« 6 of fiinti, avd 6 of ifait glmi tiun grind t&e vkole (ogetker rato ao 
MlfariB cream*«c«urteBoed pula. 

As to dw Moaawava which la W hapai»ted, it la ooTcred with a glue-oMBpocad of 
IS parta of Aa prinAtg'Oidoiir iHt to whhA aic added SO parte of rad tead, 40 of 
whits lead, aad It of fiat, the whoia hanng heen gromd tofather. 

The ahoteoompeaitioMpodiwe* Tory hart glaae, which oaanot he acratoW hy 
thekaUh, ia set aeled upon hr sagvtahle aeida, and doM no injury to or 

ediUaartudeakeptintheToaSaooreredwiAit. Itprcaerfcaftr aainddlDitetiwe 
the creasy histre, sod la not anhieet td oraok and exfohate, hke moat of the Conti* 
nentrt atoaevare made ftoaa eeaenioa pipe>clay. 

la order that Ae aagoen m wUxdi we amues aw baked, aftpr reo^viag the glaie, 
may not abonthaome wWe -vitrUyug master, they are WeniulTea coated, as above 
mentioned, wi A a ^iaae eompoaad of IS pans of oodudod lolt, and 80 parta rt'potaab, 
aunply diaaolved in water, and brnahed over them. * 

ubue /itlR.-^7bis u usnally mwOm* than dieibiacmt kiln, and eontdna no more than 
40 or 45 bangs or ednmiu, each oompoaed of 16 or 17 aaggen Thoae ct Ae 6rit 
bong rest npen ronnd hies, and are wAl loled together with a finely mroond fire-clay 
of moderate cohesion t thoae of the second bung are supported fay an addmonal 
tile. The loww aaMers contain die cream-coloured articles, in wbiim Ae glaxe la 
eoAer than Wat wb^ covers the blue pnnted ware, this being always placed in Ae 
intervals between the Amaoes, and in the appermost saggers of Ae eolnmns The 
bottom of the kiln, where the glased ware is not baked, is occupied fay pnnted 
biscuit ware 

Pyioinetno balls of red clay, coated wiA a very fhsible lead enamel, are employed 
ia the English pottenrs Co ascertain the temperature of the glase kilna This enamel 
m ao rich, and the clay upon wbtdi it is sporend is so fine-grained and eompaet, that 
even when exposed fbr three hours to Ae bnskest flame, it does not lose tts lostre. 
The colour of the clay altme changes, whereby the woritman is enabled to Judge of 
the degree Of h«et wiAin Ae kiln. At first the balls have a pole red appearanoe , 
bat tb^ become browner wiA the increase of the temperatnre. The holla, when ctf a 
tiightly daik-red eolonr, indicate the d^jree ctf baking for the hard glase of ptpc-clay 
ware, bat if they become dark brown, the glase will be much too bar^ being that 
amted fiir troHthme ware , lasdy, when they acquire an almoet black hue, they tSow a 
denvee of heat sutied to We formation of a glaM upon porcelain. 

'w pluer providto himself at eoch round with a stock of these ball iMtldies, reserved 
from We pre^mg baking, to serve as olgeeta of comparismi , and he nevmr slackens 
the firing till he has obtained the same depth of shade, or even somewhat more , Wr 
it may be remarked, Wat We nunre rounds a glaxe kiln has made, the browner We 
balls are apt to become. A new kiln bakes a nmad of enamel-ware soonor than an 
<dd one , as also with less fbel, and at a lower temperstare The watoh-balls of these 
first rounds have generally not so deep a colour as if they were tried in a flirnace 
three or War moutbs old. After this period, cracks begin to appear in We ftamaoes | 
We honsontal flues get partially obstmcted, the joinings of Ae bnekwork become 
loose, in cooseqaence of which there is a loss of heat and waste rt fliel ; the inking 
of the glase takes a longer time, and the pyrometrie balls assume a different 
from what they had on being taken out of the new kiln, so Aat Ae first watches are 
of no comparable nse after two montbs. Ibe baking of enamel is eommcnced at a 
low temperature, and the beat is progressively increased , when it reaches tbs melt- 
ing point of We ^axe, it must be maintained steadiiy,8Dd We furnace months be caie- 
friuy looked after, lest We heat should be sofi&red to &1] The firing is continued 14 
Itoiin, and then gradually lowered by slight additions of fuel , after which We kiln is 
allowed Itom 5 to 6 hours to cooL 

Afr|^ba.~Tbe pamtmgs and Wetted fignoH applied to Ae glase of stone- 
ware and poredain are baked in muffles 
of a peenliBr form ^ 1 SOI is a lateral 
devitKMi of one rtAese muffles, 1503 

ia a front view, ^e same kttm denote 
the same parts m tiie two figures. 

a it Ac ihrmeet b, the oUoog maffle, 
made4fffire>etoy,MtinoiintedwjAjidome , 


piereed wiW three apertHiu^ A A, ftir 
the esoape of tlm vaprmms matters of 

colours and vrtatfle oils wiW lAiA t 


m ground iqi} e is Ae ehjmiMyf 
^4ioIe^ by u^tooh the fitol b intro- 
««ed , t A* fira-grato( /, Ae ash-pit, 
channeb ara left & We bottom of Ae 





POTpiRT. «S 

fbnaee to ftoilitste tlM pBinge of Am ibnw bmeatih Am nhteMlJMc^ 

whiob UMkei • emuimieatton ttoioM the faroace in Ate mo^t emhUng Am kite 
loan to liovtAn irhat k ]Maalag vhhin; A, A,aTe Aie httend ehlaifca fog olwfviar Am 
pmgrew of the Snag or Aamet /ten opemog aeockped ont io Aw famt al Aw 
chimej to modAV iti dnraght 

liteartielea which are printed or painted upon the riase are ^aeed a tbe waAie 
without aaggen, upon tripoda, or moeaUe anpporte thmahed wiAi hiet The stiABe 
being charged, ita month u dceed wiAi a fire-tile well luted round iti edgea. The fhd 
IS then kindled in Awfire-tdaoea d,d, and the door of the fimiioe is cloecd wiAi brxcka, 
in whiAi a muU opening if left for taking oat namptea, and for examunag the btermr 
of the muffle Theee lample or trial meeea, attach to a strong iron w^ show the 
progreia of the baking operatiOD The frcmt of the firephcei u covered with a riieet- 
irOB |date, which Aides to one side, and may be shut wbenerer Aie kila « obuged. 
Soon after the fire n lighted, the tame, which cmnmanieates lateraUj ftom one 
futnaoe to another, envelopes the muffle on all aides, and thenoe rises op the dmanej. 

A patent was obtained by Mr W Ridgway for the fbllowiag eoaetruetion of oven, 
in which Aie flames from the fire-places are conveyed by parallel fines, both hon- 
zoDtal and verticA, so as to reverberate the whole of the fiame and heat upon 
the goods after its ascension ftom the fioen Ha oven Is boiic square instead 
of Tound, a fire-proof psitition wall bemg built acrosa the noddle mit, dividing 
It into two chambers, which sre covered m by two paralld arches. The fim- 
plaoes are built in the two sides of the oven opposite to the partition wall from 
which fire-places narrow flues rise Jn the inner face of the wall, and distribale the 
flame in a sheet equally over the whole of its surface. The other portion of the heat 
IS conveyed by many parallel or diverging honzantal fluesi, under and acruM the floor 
or hearth trf the oven, to the middle ot pirtition wall , over the surfoee of which the 
flame which ascends from the numeruus flues m immediate contact with the wAl m 
equally dirinbuted This sheet of ascending flume strikes the shoulder of Aie ardi, 
and IS reverberated from the saggers beneath, till it meets the flame reverberated from 
the opposite side of the arch, and both escape at the top of the oveu The same om- 
BtrnctiDu 18 also applied to the oppoelte chamber In 1 503 and 1504, a represents 
(he square walls or body of the oven, d, the pamtion wallj c, the fire-places or 



furnaoes with ihmr iron hoilen, d, the mouths of the ftiTnaoes for urirodueing the 
foci ; / the ash-jntf i g, the bonsontal fines under the hearth of Aie oven { A the 
vertical flues, 4 the vents in the top of the arches, and K Aie entrances to Aie 
obanihers of the ovmia 

Before this article is oonriuded A is necessary that we slumld notice the attempts 
which have been made, wiAi various d^^rees oi enocess, to employ porcelain as 
a means for multiplying the productiims m high art hi a eheqi fo^ Under the 
vanobs terms of S^tnsry Poroehua, Panan, Chumra, foe., are produced numerous 
works of art, many of whick are distinguiAied by their beauty. As the most direct 
method gX illustrating the process of muiag these figures, let us suppose Aw object 
ooder view to be a figure or groups and Aus w« will assame to be 8 ftet high in the 
modd. The elay, which u of the most petfet ebanoter, is adzed with fflbil, as tt 
the case of msnafiictanng the finest stonewBre china, and it is used ai a aMai-liqMfi 
state about the eoDnstSDoy of cream tbu h poured lato the moulds fonahqt A» 
varioQS parts of the saljeot (sometisiai as many ss the dhrinkmg that seeua 
before thwe casts can be taken oat of Aw mould, whi^ iS eapsedl^ m abMglMM 
nature of the plaater of wbick the mould te eomposed, ts earn} to a iMBeAosk of oaa 
indi and a biV m Aw bed^t The moulds are made ec pteale^ ^ Pasli^vAAeh^ 
srtien priHKriy prqwred, has ^ property ef abaofbwg water s» eABMapay^feat-Aka 
moSitata is eattw^ fiom Aw clay, andAw ware u mbted to laavs ^ awM 



FEUBSS^ 

«r ^deliTBr'*vfi]i «•» ttitd io ue U» piMtar (mmm) ti iato 

long tRM^H > Sk ntiK^ tBudoraeath Amt wluA m e w tilm wiler 

b tfmini efi^ sad it muias ai s itcte of soft powder; sad tf its enra jwcqtoitbm 
lifwsier^Msgunsddedfo itfitirtU iaimediateif let into a ftm coDipaet bodjivUdi 
is Ae esse irms it b mixed to finrm tlie moU. These oasts are then pat together 
In the <*ftgBretBsher,* the BMpa (oauaneDt npon the miuks oansed bjr the siA- 
ditbiou of the miMds) an tt!(neHisfU& removed, and lbs whotewnhedapoB to 
lestovethoeamto Aonmedogrooof finiAMtfaeoilghialmed^ TbetrothtsAen 
Aoroof^ly dried to he in stftt state An flrr^i as if pot in the orran while d^mp Ae 
aodden oentraotfn oeose^^lient Ttpam the great degiee of heat lastastaneoiialy allied, 
woBldbeTeiyliabletoeaaoetttoei«A( A Aepioceas it sgatn swflhn a IwAvloas 
of one udi and a half by ei^pwatmn, and it is now hot I Ihot 9 inebes Again m 
Ae **ftrbig " of Ae hvqoe oren, ita most semu ordeal, it is Amiidshied 8 inohet, and 
It tiien hot 18 indm h^, heuig 6 inehes or <me*foarA less then the orqpnal. Nov 
as the eontraobon AinUd equally allhct every imrtioa of Ae details of Ae wodc, in 
order to ivahK a Aithfta copy, and as added to this eonbaoenoy are Ae raks in Ae 
oven of being “ over-lbed’* whidi it would be mdted into a mass, sod of being 
^ Aort^fifed,’^ ^ wbidi its snrfhoe wonld be imperfhct, it b readily evident that 
a Serbs of diflbiiltiM present Aemedves which require oonsideiahb practical 
espetaenoe saeoassftally to meet Indeed Ae difficulties whiA sniroond the rnanu^ 
Ihetare of Thrum, pMvent its being rendered to Ae pnblie at sniA a price as Aose 
would desire who wish to secore the introdoction, amongst the people, of all 
examples whiiA are calcobted to refine Aeir tastes A bisciut china is, by a some- 
what smiihr pro en se, emjdojed m several of the poreelam nuumfimtones on Ae eon- 
tinent ftir Ae prodactmi ofstatoettes, busts, but in colour and dianeter they are 
all inAsuw to Ae Ei^iiA Panait See JSsmu, Clxy; Tilbbl 
O ur etportB of pottery in 1864 wen, of euthcnware and China ware, 8,808 
pachagas ; of eommon earAmware, 286^79 } and of Poreelam and Parian, 4^86 

^’"n^CTPITATB is any matter eepunted in minute pJGrttelM finom a flnid holding 
matter m solution, vhiA sabndea to the bottom of Ae vessel m a pulverulent ftmn 
PBECIPITATE BED Bed oxide of mereory 
PRECIPITATB WHITE. An ammoniaeal ohlonde of mereniT 
PRESS, HTDR ViLIG. Though Ae explandion of Ae prnioipjMaf Ais pover- 
lU madilne hehnigi to a woik upm mecbanical engineeniig, rather than to <me upon 



asanai A eto w »yetaeitb«<tonTelBrrsdteiBAbvolame,abnefdeacnptionefbean» 
nrt be naariniybhlw tomboy of sBirraadwa. 

The ftaanby rnmAib of two atent eaat'lroB plates, 0 , ik whioh are stnngAeaed by 
pR«eetiagxAiiMtfMBl&theiM«ioii,J^.180A The to or eraira plated, and Ae 
hei a p leto a. a, one hemid meet ftnabtiigeAer by«^&dna cf Ae hestwnmght 
uvBiA^whfaii pam apAra^ h^beer Aeendiof AesBid^ato8°d toelto 
wsdgsdmtbsm. The Sat ficM «, s^ ase MMwad to A« snda of Aa ovown and 
b ae c i ^ bto so aa to Mad tfe cdhamia totorMly. /, ia Ae hiAev opSiider tit Ae 
|anii,wUsh,asw«a aa Ae ram p, b made of ctoMTon. The eypto part Ae 
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MTitjr of Am ^liDdcf i» eut samw, Iwitf tvttly u 

jiull»M>Mtofitpre^ 3 rcloari 7 >eBDd«#diMiu^ ^ ttend«r|ii|!t 

i» awnevliBt tnder io ttie ei s ri o g . 4. Btuot cup of lei^wtv poriimM }a tiw 
middle U pnt vpon t&onni. «nd lema op a ralve to nadcr Oo sock IN < 9 fiad«r 

perfectly water-tight 1>y fiUiog op the ep^ Ntweaa U eng the faia» oa&plMo^ 
moodi of the enp {< tonieA downirardi, the greoMr tin pcemre of woia 
the more fembly ace the edgei ni the leafeiiff eolwo prMwd * **»»»* the iafidee of 
the oyhnder^ and the tighter doee the joint heeome. TUe ww Baunah’li heaofifel 
laventaiB. 

Upon the top the ram, the peev-plate, or table, etrengtheBed arhh pntjec taa g 
f i^ea, reato, which ta eomoundy oalied the fid- 
lower, beeanse it fidlowa the ran eJoadj In ita 
descent Thic plate has a half-reniid hole at 
each of lla ftnir oomera, coneqnmding to the 
shape of the fiwr iron oolmmn aloi^ whiuh it 
glides in lla e^-and-down mouoai of oompnasion 

end rdazBtieiL 

k, kjJbfM. 1605 and 1506, is the firamisg of a 
f<Moe pamp wiA a narrow baciel, « i« the well 
for ontainu^ water to sap^y the pmnpw To 
spate rooan m the engzanag, the pmap is set 
close to the press, but st may he tenutred to any 
conrenieot distance by leogtheoiog the waterpipe 
«, whiidi connects the discluvge of the 
pump with the inside of the cylinder of Ate 
press. /‘Vir 1507 u a seetwn at the pomp and 
Its reives. The pump is of hrcouei Ae 
suction pipe a, has a ennieal valve with a long 
tail , the solid piston or plunger p, is smaller than the barrd m which It phgrs, and 
passes at its top through a stufflng-box g, r is the preasore-valTe, s is the safety- 
vahe^ which, in ^ 1506, is seen to he loaded wife a weighted lever, t la fee 
diseharge-valve, for letting the water escape from the cylinder beneath the ram, 
back into the well. See the winding passages In fig 1508, u is the tube wbicih eoniv^s 
the water from the pump into the press-cylinder. In Jig 1500, two centres of motion 
fi>r fee pump-lever are shown. By shiftmg the bolt into the eeatie nearest the pump- 
ro^ the mechanical advantage of the wofeman may he doubled. Two pomps are 
generally moouted in one frame for one hydraulic press the la^er to give a rapid 
motion to tN ram at the hef^ning, when the resistance is small , the smaller to pve 
a slower bat more powerfiil imptumn, when the resistance is mwfe inmeased. A 
pressure of 500 tons may be obtained from a well-made hydzanbe press with a len- 
inch rsm, and a two and a one inch set of pomps. See WansB PasseuBS UiomHlt. 

FBIHCE1S HETAX<, wPrfnee Buperth m^, u a bzass eosotamiog about gS per 
cent, of mno 

PBINTING (Ayinsieris, ^fpogra^te, i AiedifrtieferdiMst; Qsmi.) nie art 
of taking impressions from types and engravings in relief 

HisvaBT — The art itself b of eomparabvely modem or^m, only dPO years having 
elapsed sinoe the flnt book, pn^erly so called, issued frmn the psess} Imt we cannot 
doubt feat its essence was known to fee anemnta It has certaittly been pn^iaed in 
the East from a wery early perfed, andm a manner rdonlar to our own flratattempia. 
IW a rode kind of pttotiog was knowB to fee Bahylonimie is endent frosn fee 
nndecayed hneks of that mty which have been found stamped vrifevamona ^ymbolieal 
and hiaag^y]diJc characters, bat as fee stamp itself was in cna ideee or hloek, it 
was inapplicable to the ^pagation of knowledge, from its eoit and todumaneSi of 
prodocnoii. 

The Chinese an the onW people who have eonthmed feu primitive asode of pmib- 
li|g to fee peesent tme. Th^ earliest attempta an statol in fee chnniidee to have 
been made abent 50 years bef^ fee Chnstiaa enj bat it was not nil the nign of 
the Bmperor UBqgutaimg («S7— -934 a.n.> that sa^ 0 ^ advanoe was mads in pnafe- 
mg laiip numbers of ooBpantively (feesp books. TN mmio of fee Chinese Caxtoa 
was Teng-tao. He obtainsd pmmlsiion of fee smpeser in 969 to |irfatt aad. dstow 


late eopka of fee ^ Claaaiem Woska,” as fev an ealled, by (dfeig I m pru pdi m 
from stone ptstas,llMlette» eat into feem, eo feat the iauMndoaeiifea pwtoai 
bltek, aBA fee Istten feemmlves left whim. This is i^iNom hi iTOiiM 
H thograpM o printitig Tongdao, however, asbeeqmaBy o Wshmd 
esMttenteaafcfe wood and pnatan «dMimorfea«bM'*<ISB|b^«raisa|t 
Ifar fee mpe «r fee IisFSflad OoUags in Ffeiii. This «w MiQ|iM|s4 i 
***<»*» 

any person m fee esnplie; aqs pneees pmnnMi m ma powtog 4 k feta worm la pee* 






cli^a»inoeatiitike] 
Intended to be M 
7agm <A floetncT 


tdto><h»<battiraagbrii^theatinto <yie wwMl r /^^-^ 
W uadad to » criigra^Nt* ‘wbo vnln die «pi^ 
*1 Omm «n ^TCD to die endftver, glMt Owm 


due d^waidi nqpae a£n pate of luffd -wood, called &» TCWoibtuig Alt of tbe MV 
tree, and he oata ««» ««i a adittp ingtrasMid all thoM p«ta of the wo<4 op 

nothiiigwtiMed.le^aStlietiwtaorihed'ehaittoten feadvihr prlndiv. 

TheCUikeae piteter tkw, haaliifr m nodoa of the imotuig-ineM, niakee ose of tvo 
fee bnalM^ b^lt^ m the IwHd, one of nhioh containi ink, did other dry. 

' Widi tiw tbcmer he faladteinlhe ktim; the latter he pauea fently over die Mpar 
whuA haa hem laid on them. By dib measa an expert irodraaea eae ttke a large 
nwaber of impKsnmahi one day. Am the Gbiseea p^ier le thm and tnuUMrefrt; it 
b ptiated on one oalj, two pagea aide by aide, and the liheet hw a blaeh line 
down the nuddfe, aa a grade to tae omder, -who fold* u double^ aad ftateni the open 
leavea togediw. yanoiw attempta hiTO been made m die Celeatial Empire to aub- 
■ticate monbte ty^em fbt Hkt woodm Uoeka, bat they have alwaya terminated in a 
retar n to die old method. 

The aaeient Romani made ue of metal atampa, -withohaiaeteiti engmred in Klicf, 
to marit dMir articieaof trade and eommeroe , and Cicero^ in hn "Sc Matort Oeorarq*" 
has a pueage fiom -which Toland imaguet the moderns hare taken the hint of print- 
iBg CSeero orden the types to be made of metal, nad caUa them forma Itteramm, 
the rery wor^ uaed by the pnstera to ezpreas them. In Virgtl'a time, too, 
Inwida, arith letters, were used for marking eattb, &c., with the owser’a name. 
Lnndam (Lechtru on the Art ^ JGbyravu^ 8m 1807) obaerrea, ‘*Had the modem 
art of makuig paper been known to the nneienta, we had probaldy never heard the 
names of Pauat am Slntgtierra , fat with the aame kind of atampe which the Romans 
used fiv tbeir potte^ and paeka^ hooka mightalso have been printed , and the same 
engraving which ammed the shields and pateras of the more remote agca, with the 
addition ci paper, might have apread the r»a of Greek and Etmnan inteUigenoe 
over the worid of sndqnify Of the troth of this aaaertum 1 have the aansfoetion 
to lay befin-e you the most decided prooik, by exhibiting engraved latin intenptioiu^ 
both tn cameo and mtagho, finnn the collecuon of Mr Donee, with impreenoiu token 
fiom diem at Mr. 8avi^B letter-preat , 

but yeaterday [180Sl One of them is 
afi mtagho Btuop, wSh wbidi a Roman 

conltatwaanaedtoBiaffc hia mediciDea, fl *X” \ A I A I 

the other, whieh b cf metal, and tn ■ 1 ^ Am MR & I 

eameo, IS stmply the proper name of the ■ * ^ *| 

tradesman by whom it has probably I | fk^ ATF^fl 

IN i M A V R 1 1 

nfocBiBiluoftheJauerttaDipt— — im«‘waiw— i * 

AmAs Aefim Am tnomhai ^ pruitu^ —The value of books and the esteem in which 
they -were held before the inventiim of pnntmg, were such, that notarlet were em- 
pkyed to nuke the eonveyaoce with as innch care and attention at if estatea were to 
be transforred. It was thm thon^tthe worthy oeoopation of a life eidier to eopy or 
eoUeot an. amount of reading whidi modem improvemeiits now present to us m a 
few ahiUmgs. Oalen tells iu Out Ptolemy Fhfladelphns gave the Athenians 15 
talents, with ezemptuni firom all tribnle, and a great oonvoy of provtsions, for the 
outom^ ^ origmsb of ttie tragedies of JEhdiyliia, Sopbocl^ and Rnnpidea. 
" PmbI^iis is to have been the dm among the earliest of the Greeks who pro- 
letted an ittmenie collection <rf the worka of the learoed, and u supposed to have 
been the ooUector if -the scattered works which passed under the of Wqhmw * 
iJDfiMrmAt Oar ^Lu ) 


awk of Ins exneDetice and wisdom. Middleton speaktiig 


hmmeU aavi, *']kMr washe less eager in makiog a eoUeetion of GredThooki^ and 
foniingn iitaury, hy Op same opportunity of Ato<»t*i help Has was Atthmat own 
paasiont havn^ free aeoeas toaUdm Athenian librariea, was employwglua ahvisB 

In eopyiiytiio wvHu of diair beat wntenn »ot only for hie own uae^ bat for ade 
and&eottaMapnatboaoftheabTeiad the master* 

The isHora for OMcqJoraMtt of books has la all ages led their Tovsri to eorcr 
wall the muet ooeey and omanuntal biiidinga The aocleiits oommoiily 
•docned them wifo pendent ornamsiits of variooaty coloured doth, and eovens 
seaiiet or ^uple odour t "BSmutu «iriia ut vMeare omofo* 
(Gddh ^^PflxpuittiMgBaslBn^ nidfamtHnv muds'* ^VoNSlhlX Tbe«iei*irew 
iwry, rmnd wrUdi foe books msfe nUad to ynmsst bdory to 
-fodrfroma. OndtmdTShdlmodlfoemeaMKS, fhmtlwdaM^ of foeltesfotn 


lammm. 


m 


]i9iM dlffisuea from tooii in iVi* tlw fnma »«f« 

tgmid win I]D«ntmpe»u4«Mded«i&«nfeijlnUN», wiill* book* iMn 

•fcove. KhowvmMkBNweremoraaMtki ABnooei^'wrif Wibiftb* 

pfcwrved in die libn^, it «h enelotedaaa tamed niiud» and set wMi lowe 

word m&win’* C^rte ^ da Oroidf and Aoqmv). “ Video q[Wid^BMttB«>«ldtm 

amtolM vuTetaam In Tolamba.* (Cfaera.) 

The Olden reqwedng book* in dn ‘‘Cloee Bcdh* of the I fid d la Agee m 
nrteMieuiA not obIj; « ilh»tndii« dw literaif toet* of the age. hot priw^palt^ 
beoanw tbcr geneniltf catttam Man oircainiteooe which diown Ae MoccitT^andTaleft 
of ^ amelia It wai not until a pcnod conaidenbljr eabeequeiit to ^ nnentioa of 
printmg diet the eoct and laritj of bocAa eeaaed to obaferaot die admaeemait of 
Mwnmg and the diflbaioii of knowledge 

Bheh Booia— locrediUe difl cnl tie e wen eoeoantered thoot who andertook 
6rst to hqr open the atocea of ancient leaming^ from the aown)^ of BD^ , fbr dm 
hteraiy treaanrea of anngoi^ had anffiBred from th e a a aliee of men BawtUaefrom die 
hand of time. The tune had now eome. ImweTcr. when dm woidd*a Inhwitanoe of 
the knowledge of Greece and Borne waa to be aeoamd from nif ftarOer deitractiott. 
The art of printing bo<Aa ftwm engraved hlocka of wood waa m doaht invented m 
Holland} and, hmn the great nterect created by the olyeec toe wbidi Ac 

block bocAa were dengned, namely, the jHuiiBgBtion of the SenphiiM (being, aa it 
were, Ae fi»enumer of the Beformiuion), Ih^ are exfremdy valnable aa ezhitHtiag 
the first attempts at engraviiig mi wood in the form of hocAs, many of them hsnog 
preceded the art at pruitug by movable typea. Sio^ Bwdu ) 

Bnt that prmts withont text, or lettnpreaa aa it u tamed, were m common use at 
a period eonaiderably anterior to Aat ci the block bodka, thm is abnndaotertdenee- 
It 18 related hi Fapillou (TVcutf Hufongae et iVattgae d» la Gtimare a Bom) that 
the heroic actions of Alexijpder Ae Great were engnved on wood by the two Cuuo, 
Alexander Albetic, and hii siater lubella, and impreadona prmted from the blocike 
as early aa 128S , and his atatement has been mpported by Otdey fBor^ MuL 
j&agnsvmg itpnt Copper end Wood. |fv% S vols. 4to. ldl6)xod ^ger (ATtaA ^liapmg 
Chide, , Londoii, 4to 181 8) But Jackson (Hut of Wood Hagnivmg) takct some 
trouble to prove Aat Papillon was excessively orednlons, if not demng^ Towards 
the end oi Ae 14th oentnr^ too, playing cards were engraved and prmted for the 
aniuement of Charles VL King w France, who rdgned from 1360 A 14S1 The 
pnnt of 8b Gbnatopher carrying the mfrnt &vjoor on hia bcMk aonisa Ac aea, m Ac 
eoUeobon of Eaii Spencer, bears an loscnption and Ae dme 14S3 at Ae bottom od 
the same block, bstoneinAeposaeBsionof Mr J A,G, Wcigelof Lapsieusnppcaed 
to be Ae Work of even an eariier arbab* These mroamstaiieea togetha wiA Ae fact 
that Ae govemment of Vcoioepablished a decree, dated October 11, 1441, wherem Ae 
art and mntery of makisg ** playing cards and cotonred figures pnoted” are stated 
to have fiJloi into decay mconaequence of Ae great quantity wIikA Ind been made 
oot of Aat stal^ and which were now pitAibited under pain of Arfeitnre and fine 
all prove Aat the knowledge and praeuee ot printing, although not tp^icd to tw 
spr^ of knowledge and the mnltiplkation of books, bad yet an cxutenoe in Eanq« 
lo ng b efore the time to which it u nsnallT attributed. 

'V^en the sabatrnctiire bad been completed, Ae work was punned wiA Ae utmost 
eagamesa. Great nombere of books were prodnoed, etvidently A Ae Chinese tnanner 
above described, for Ae divem^ of Ac chaxsetera found in block hooka haa been a 
never-ending poaile to those who have endeavoured to Moertam Ae pmitsr by com- 
parison of the formation of Ae lettecs used. The woikmanAip of many m these 
picture hooka waa of a coarse description, wiAoul Aadowmg oc •* erosa-hatehiiig,’* 
tsatelesBly daubed over wiA broad eoloun, espeeiaUy thoaa printed finr eircuAtien 
amongst the poorer olassn Those best kaowa td Aia class were oalled StUtn 
Patqtenmf poor men^ bodka, or rather books for poor preaetoit and consisted et a 
aenes of rude engravings, each occupying a page, bat divided into compartmients 
oontainmg pictorial lUnstraiioas of Ac most remaikable rnddents menboiiM m the ^ 
books of SfoMS, the Goapda, and the Apocafrpae. 

JaventoM qf mowdfo About Ae year 1488, while Ae leacnwl 

Ttshaaa were eaMrly deeipherii^ Aeir reoently-diseovared 11S&, and dowJjr 
efreakting them hand to h^ it foU to Ae lot of a fow olueare O efsa an ato 
peifBot Ae greatest Asoovory recorded la Ac aoula of nutnkiod. The sofim of 
poBtiDg by movaUc typsi, and thereby nvug the eudlese labour of entOng aew 
bloefca of Icttera for ewy page, waa r ea erv o d for John GateubeM of Mayouac. 
Rmm m that aty ahoat Aa begmiAw of Ac oentoiy, he letGed at Simabmg dbeof* 
1434, «>d eaamesiied pnutuig m Aa house df one Drittehtiu Vat kmAglNM 

* Amiycf Hr H«M^pftotBa»beM«fi»3»(My^*Weiel(lbA«,*wt.3,a8jt, 

t ftfoawtotoHip^toaitaeoirMsMiiiia lw eito tf p aiiM m fMp te B uK^toAA 







cMJia ad in aluMit tanlr, mi tadumrioA Ut m m ut 

hmtgium9AtoU9«M,irim!ttih^V0m$iiiitpno0tijbytm^iBpuaiiU fmanMb 
wA.^-wviilAi^MlMmiS^mna^Stkti’^mit'acvmA Aftvaimjai^eraBCDii wim 
hm MM« *tH monlbh tfpm, Gotffamr mM/R/M in pra^dw m aditloft af tfw 
Tdgutp^ MoBti IbbMfis Bibto^M mIM ttm % oapj li«& tm ^iatanuA 
b&Ulini^orCaftfbal liMnsini&Faa^ Tlw vorfcwdoMtatPwteBfbeyatrs 
14fl&asd 14JHIv ^ trM.pnBte4 o» Tettnai bat Uwfe *ft atvvtal piper eeniei in 
Bidharf, and qwrtneny. Tl» pwinenlup batireeii CtotenVirg and fW 

bariRig ben fliawMit, eai the ftmiar beuig vuma to wpny pot of tte cental 
adranoed W fts weaMigrMlAiiAlft, ^ whole of the prmtiivjqfiMatiii ftfl into tbs 
Kknde of fuA, who **pcbie4 off n oonadereMa niimber of oopwe of the Bible, to 
imhMe ffioMirbleh-iran oommcnlysold u US&, and be nnderiodt the nle «ff &em 
at Fink ttwaa bii iaiarart to eoMed thu diNOTery, and to paae off bu pnated 
eopm fiff B«t» enabled to eell hw bihlec at sixty orowns, while the otber 

■Mibes a<wisne*a five basdred, &jb raised nnivenal wtooishment, and fttil more 
when ho pwdoeed oo^ea tut as they were wanted, and even lowered bu price 
The tmifenui^ of the oeptes inereaMd the wonder loformatioos were given m to 
the au^itntM i«aiiist bm aa a magician^ and in aeazching his lod|i^ a ^reat 
number of eopics were ffmnd. The red ink, — and Fns^i red faifc is peenliariy 
brUbau^ — whieb embeliuhed bu copiei^ waa eud to be bu blood , and it wu 
aolemri^ a^ndged that he was m league with the mfemala. Foal at length was 
obfiged, to save himself ftwm a bonfire^ to revesl hu art to tiie Parluunent of Farts, 
who ducbaiged bun ftom all prosecntion is eoasiderst i oo of the wonderfiil is- 
wentioii. (TFArseb, Car of lot.') 

Thia Ikbte was ptinted with large cal metal typeet bat in 1457 a magnifieent 
odibon of the •* Pialtsr’' appeared, printed by Fast and his asustant and son«in<law, 
FMer Sebmdbr, who bad been taken mto pa^enhipi {n (his hook the new inven- 
tion was annoonoed to the world in ■* a boasung eolo|dion. tbongh oertainly not 
nnreaaonably bdd Another edition of the * Psalter, ' one of an eooleaiasUcsl 
book. Darand's aeeoont of litm^ical oScei*, one of the Ckrnstitimons of Pope 
Clement and one of a popular treatiae on general eeicnee, called the Ottholieon ti 
filled op tto inlerTal till 146S, when the second Ments Bible proceeded flrmn tbe 
aame pnntera. Thu, in the opiDimi of some, w tbe earliest book in which eagt metal 
types were cmplojed , tboie w the Haann Bible having been cut with tbe band 
^ this la a oootrovcitod point, In 1465 Fnat and Bcho^er pabbshed an ediuon 
of (Scerob * OOeea,* the first tribnte of the new art to polite literatare.” (Hahhai, 
jEkwM <Awaio the MtdtUt Aga^ vol m p. 470 ) 

After the tapse of a few years tbe pnpili and workmen of Fuat and Sehcsffer, 
dimersed into vanons coantnei by the sacking of Meitti, under the Archbidiop 
Awphns, tbe inventum was thereby pubboly made known, and the curt spread orei 
idl paits fld Europe. Before the year 1000, pnnting presses had been set np in 230 
places, and a mokitude of editions of the clsmcal wntera gfren to the world. 
8aatBiider(**lhc(Miuaifw BMiograplixfiu edoin iht ^mweidM Skh^ Ac., B^ell«, 
1805, g Tols ), m his interesting and masteriy work, gives at the end of hu tot 
▼olnnM a ehronolopcBl taUe of SOO places where the art was piaetiscd during the 
25lh oentOT, with the zumes of the pnsten and of (he int pradnetioBS of their 
weises. We eaimot afford room for thu list, bat most be content to state that from 
Uenta the art waa transplanted to Haarlem and Straaburg, from Haarlem to Rome, in 
1466, by Sw^ubeym and Fannurts, who were toe first to make use pf Romao types, 
to Pons u 1469 , to En^and in 1474 , and to Spain in 1475} and qrread ao raj^iy 
tha^ between the years T469 and 1475. moet towns in Germany, Itiily, and the 
Hctherlands had made cocoeufol attempts in the prodaction of priat^ copies of the 
nost Tslosd a^iors of the tone. 

fVmto*p » Sagtatid . — Until about the period of tbe Bestoration, WUlUm Gkxton 
was asiveraally i^novledged to ha4e intro^hioed the mt of printing into Gus oonntry, 
m or shont to year U71 Bnt, in 1664, a Hr. Biehard Atkyaa, m a work eaUed 
** The Ons^mi and Growth of Pnntiiigt" Ac., hrongkt before the nocios of the 
eimaaa a httia bocA, prmtad at Oxford, beanng to date 1468, totee Tears before the 
period uaBaltynmig^ to the hhonn of Caxton l%is work took literary asen by 
Miprisa, sad gave Ties to the most violent dtsenssiona It u related by Afoyna ihs* a 
Dmedmua of to fona of FMsfie Con^ waa iodiued to draeit to soito^M in 
to Low Cotintriaa, and tot one Rlehard Tomonr, an agent of Ku^ 1 
aatnted Wffbaai Qaxton, who «as weO hnown la Hotoid as a mervhant, and 
torefove hksly to throw the Jealooa naBsecaocs of to aew set off tb^ guard, 
brought huB to ISaflagd, wherd nt Gtoid hs was ast to ifoiA hf AMhMtop 

t ** tohsMsw JNutoUi.** IMB. la *a 



mKrora. ^ 

IwbIl* Cpaiwi 

m« Mli^tii irlikiltlMCnolc^ lUmottmtewit, u^in vtoAUi«Miie 4 ^''lldi oooa^ 
he wwiubBpartntMtDL hatttoeig *ygiaiieat*eKlMttl»-tiirtift^ 

8 MiftBdgr(vA i p. doee not for a meartW «tw«^ Wy rtiii A m 
of ConiO^aad igfMi 'viA Dr ^rert Hiddlettoii u ^entfdaialig tittt 4b» 
UGGCCL^VUL tn^ to hsro bm HCCCGhXXVIlL, m X Wdig hMA 
soddriU emitted bf the eeBipoiiU)r-<~"V^ce<iiiB Rldhud Athyn* imwite* iw 
awycM dent il m Mrvit» «b 1664, pow eoumur eenti* le com des do 

LondMi one nuprsmene dteZe mi drou d« b eonramie *b Aagbtnm Wile le 
doetenr Middktcm, dM in * DflMnatM de rhxipihiieib ea Aiii^etiewev’ 

iBopnntdo k Ounbnlgef mi 178S, in 4% a prore denumstnitirmiMii^ om Tkapnendn 
dX)xftird. de *l*Exporitio S. Jeroaimi m enaboliim Apeo- 
UlO Udonim,’ eet de Ten 1478t b oompomtenr i^iBt omm ns 

B; X deas ]» date de la Miiaenptioti (fiu^ IS^pogbldibae 

2 O ^ ^ dent lions aMO plaewnn exempleB dans 1 m Impreasioiis 

E ^ ^ S da XV* siiole).” Amov^ other exampkn «f Usnden 

'B jS S S of ah desenjitiaa, the leaned doctor dbeerros: — " But 

^ ^ whilst 1 am nowimtmg^ an nnezpeeted umtanM is fUlen 

§ ti ^ my hands, to the eajn^ of my (^nuoni an * hi- 

^ ^ smgiirstion Spemdi of the Woodwan^ton P r ri fessor, Hr 

syGB" Mason,’ just fteah from die pTWi, with Its date gim tea 

t o yean earlier than it shoatd han ben, the omusioB 

O M of an X, ns. MDCCXXIV , and die my Uimder 

^ ^ exemplifi^ m die last piece printed at Cambridge, which 

c* Jk M I snppoce to bore happened m the llm from OwSoti." 

^ ^ S Whether, howerar, Chxton waa or was not the dint 

^ B X Q S Xaghih printer* it is quite certain that he was the first 
M CS 5 B ^ ^ ^ works of Corsdlk 

'tSh hasing been exeented with merely wooden onesw Dorhtg 

§ O E ■ a long residence nbroed, he had acqiifred a practtcalknow- 

oS Atto H \ (qT ledge the art , and on hia retam to England in 1471, 

w^ "P *■ >1 Westmittstor Abbey, m an oU duqidf 

K edi^uiiuig ^hat cdifloe , ud waa tor many yeara engaged 
B in trsnahiUiig and pnnting bookaon a Tutety of aoh^ta 

S ^ H» first work IS, **^BeeiieildesSst(dres^lVojcs'* of 

t £v S Sk ^ Raonl le Ferre, idiaplain to the Dnehess aS Bncgimdy } 
E hot “TfaeDictesandSayingesofthePhyiMC^en^ isthe 

S 'S earifest book known to ha.ee nraed from his press with 

§ 2 the dots and pboe of prmtiiig , and we have no {voof 

It OfiS ^ that hia BIX earlier works} were printed m this 
CB tadeed, it is stated in the Lito of Caxton, in 

jj# CS S S' Amea'a ** Antiqnitiei,’* p nov«, diat die French and 
B J 9 jF Eogbah edlnons of M " Hiafones of IVcy ” are jamj^y 
B B B “ admitted to hare been pnnted abroad.” 

^ ^ CB E The types used in Caxton’a wiwks. as well as in those 

bM 3 ^w%K of most of die early printen^ were the Gothie-or Unefi* 
wB S ^ cbanMers. said to hare been invented by Cl^iilaa, 

^ ^the Mmd Gotha A toeiimile of Cnztenb 
^ ^ types la here annexed,^ ISlO^showiiiB the farmatiao 

S V# Tg 55 ^ of fata letters, and proving to oar mind that, M compared 

M ^ ^ with the spemmenswe have seen of the ebaractere used 

^ ^ Ozfind prmtw Condha, they have an nodnnbted 

^ eumi to the greattf antiqiiity. 

^ ^ Caxton is said to have printed 64 boiAs , and waa 


Ml 


sa 

S ft 


492^.^ FBCmNG. 

^ktfpkft«iStMtaorth«F8i|]WMfiflli9 llrlt|n-int«n«yeAo«B hi <lt«d»nat^ 
Umbt euheiit wochs^ nligiwi* nuMuraai eoMtiWiBg ^ gieatcr put 

fte pvDdoedoM fl# Os mher of JbflCA j^rtotnv Bat^ori^altiii^ikat 4ntt 
oaoptMiMieei bf Oe dcig 7 » «m «iaa todud Ufoa with o ii rw i m jcakn^ by liM 
chondi. Effarte mn mat hnrirts the pnliliflatum of the 1f<nd of Oodj hot ibr the 
Bret 80 er 70 p«Kr$ ili eopiei of Am Si^terei were prinM m the Latin or Knu 
other buBgoiM Bot oadentood bjr the meraUtjr tiC the people. A nev etm had. 
hemvrer, amTcA The doetrinee of the Kefcavutioti had proohdined the BiUe ea 
nea'a beat guide and teeeber, ead die peoplotydarned topoaseM BiUea. WiBklJffa*a 
tripahttwe iraB never pnnted. The part t^the aaered Wntinga iti the Bngtidi hui< 
gnage drat prodneed by the nr^n prcaab vaa the Kev Testament, tnmahtied by 
WitUam Tmdel, assiated by Mdea Cotexdide, nfierwarda Bidiop of Exeten it was 
prmted at Antwerp, m 16S6, bnt ae it ga.Te oiffmoe to Wolsey and the ehnroh, the 
vh^impresaiOD vea hoogfat np and barat The drat emaplete Eoglirti Bihle pnnted 
by anthMityi was Tiadal's vwaioo, reviied and oompared with die ongioal by 
Ooreidale, and aftervarde examined by Cranmer, who wrote a prefime fbr it Of 
thia edxtiOQ, hence called ** Cranmer’a Bible,” 600 eopiea were pnnted by Grafton and 
Whifa^nrcb, to whma Hmiry VIIL, in lettera patent dated Noreraber IS, 18S9, 
granted the sole right of pnnting the Bible for dve yeara. It waa ocdmvd by royal 
pfoclamiation to be aet «p m all chnrehea thfonghont the kingdom, under a pew^ of 
40ifc a month m ereiy case of neglect So great waa the demand fbr ootnes of the 
^ripterea m the 18th century, that we hare in eziatence SS6 ediUona of the Engliah 
Bible, parti of the Bible, printed between 1626 and 1600L 
The progreaa of the art in the first oeotnry of its exiateooe was remaiiable , bat the 
earlieat English pnntera did not attempt what the ContmeDta] ones were denzw for tko 
ancient blasaiCB. " Down to 1540, no Greek book had appeared ftrom an Enghah preas, 
Oxford had only printed a part of Cieero’a epiatlea, i^bndge, no ancient wnter 
whatever Only three <w fonr old Homan wntera had been reprinted, at that period, 
thronghont Engfand. Bat a great deal was done for publie instniction by tbq couno 
which our early pnntera took t for, ai one of them says — ' Divers fomons derka 
and learned men tmnslated and made many noble wo»s into onr Engliah tongne, 
whereby there waa much more plenty and abundance of English used than there waa 
in tiDUB paaL’ The English nobiiity were, protnbly, for more than the Ant half 
oentory of Bogiish prnitiiig, the KKol enconmgen of onr press — They requind 
tranahUMBB and aibrid^aenta of the cdasaics, veraions iS Trench and Italian 
nmanoei, old ehnmielaiV and helps to devout exerciser Caztoo and hu ntooeasors 
abnndantly anpplied these wants, uid the impulse to most of their ezeitioca was given 
the growmg demand for literaiy amnaement on the part of the great, Caxton, 
apeakmg of hia *Boke Eneydoa,* says — *Tbia present hook is not for a rude 
f^andish man to bfoonr therein, nor read it; bat only for a clerk and a noble 
genileraan, that fodeth and undentsiideth m Apia of arma, in love, and m noble 
cbivaliy.’ But a great ebauge was woikiog in Europe, the uplemdisb man,’ 
if he gatve promise of taleol; waa sent to sebwl. The pneata strove with the laity for 
the edocahon of thepet^le , and not tmly m Proteatant but in Gathoho eonatnea were 
aehoola mid universities everywhere fonoded. Here, again, waa a new source of 
employmmit for the jwess — A, By Ck, or Abaiaa^ Frimera, Catechiaiiia, Orammara, 
DmtHmanea, wen malttplied la ereiy dzncuon. 2fooks became, also, dimog tbis 
period, the toida of profoaatooal men. There were not many works of medicine, hnt 
a great aaanj ot law The people, too, reqmred loatraction m the rtrdinanoes they 
were called imou to obeyi aud thus the atototoa, mostly written m French, were tnms 
lated and aEnufoed by Raswll, onr Ant law-pnater 
** After aJl ws nuh of the press of E^land towards the ddfoaion of existing 
kaowledge, it began to assist in the prodnetton of new works, bat m vety different 
direetions. Hiicm of the poetry of the 16ih eentiuy. wbtoh onr press sprmd around, 
wiU last for ever, ita coatroversial divinity has, m great part, pensbed. Each, 
however, was a uatnral sap|dy, arising out of the demand of the peimle i as mneh as 
the difonicleay and romaneeay and grammats Srere a natural aupply; and aa 
alm sna d ta . and and haii^ whidt the peojde then hs^ wwrs a nataral 

onpplr. Token attogrthcr, the actlvi^ of the preaa of Englaod, dnnpg the first 
penod of oar eoqiuiy, w« very mnaTkahle. A^ and Heroert have rtoorded the 
naineaef 350 wintera m &gla^ and Aeetlaod, m- of Amiga printers engaged in pro’ 
daoii^boiAs for Eughuid, that flowiabed between 1471 and 1600t, Ibe mane autl^ 
have taeorded foe tatlea of aeaiij lOyOOO diMioet works ^nted amongst ns during 
foe same period. Many cf foeotf woiks, however, were tmy ara^ ibe^ bti^ on the 
0*^ ba^ fosse art, dcmbtlMa, many nod base twiatered. XAvUisg to total 
vamber of bocks ynaM dastng foeae 186-yearay we fom that foe evesage nnabw uf 
totort works prodqaed eafo year waa 75 * (i%M 9 JIhliuwm 
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Hib <iK book ia whiA oerar Js C3ieMw!B*OflheC jrisMI iaIkftFM* 

UM, 1b nhA ibe diMBet«n aw ao iqqwffect tilwt the m irilh 
^ee^Agnreds hot fte Int 'work friated wh ^7 with (^reek tipei ie« Qndc tfhiawiiar 
ini^bvte1canNS(SaailaotiBeiaaeerie»pciBiedfai Milsn^OioB^^tNaAcwnriaw, 
faa U7fi,itt4to^ & went threap Mvena editkne IB Italy, naBea^Haid AfMtpknae^ 
<hie theai, itet of Aldoe, ^pHaied in Vmfao u 14»«, w ik» tint .kldiM Mi 
prmted irhh a data Oim of die aioat elegant aoeotiBeBa of atMA <Xnek tjpa- 
graph/, vahtei noa o^/ftr Ita beast/, hot alao ibr iti raii^ and the aoeoney «f 
m text, la the *■ Argenaiohoa, Flor. i^p. Jnsta, isoo,'* 4to,eaitio prioeciia. 

It waa not wuiaw ibr the earfy jniaten of Gfmk, as vA as of odm wfaki^ to 
eadaaToor to Imitate the cihara^en of die of the ag& In dda dwy iren 
or leaa aiuwcaaftiL As. oxeeedlng^y beantaftal neemen of dim hind of pfmtiBg ia tike 
editio princepe of laoeratea, “ Oeat. d Denwtno Chalociiidyla. Gr, Heoj^ ap, Hour 
Genaamu et SebaatiaBiu ex Pontremnla,’* 1493, fbl The text of ttia cdiUon is aaid 
to be Bonarhabl/ seenrate* Pahneitia oaoaiders it man ao Oaa that of Oe Aldntc 
edition of 1518. 

The drat Oieeh ho6k printed in Ronie was the wor h a of FSadar : ^PSndaai Opera, 
Or dim Behohu Callieggi.*’ Bom% 1515, 4to. Thuualio ramarkaUe aothedrat 
editton «ith the Scholia. The fiist Greek aroih printed at Cambridge waa Flato'a 
“ Uenexeinis, riTC Fonebru Cntio, exhortaUu ad Fatnam awan d am atqne dafendam. 
Cantab, ” Greek types were not introduced into BcoUand till after ^ middlA of 
the 16th oentary in a 4to TolDme printed in Edinburgh in 1563, eatitled, ‘*The 
Confiitation of the Abbote of Oroaraguel'e Maaae," there is an Epiade b/ the Punter 
to the Reader, apologwBg for hia want of Greek oharacten^ whi« he ««e bhbged to 
anppl/ }n loatiiucnpt 

Too that work printed with Botnan t/pea was Cieero'a Epiatohe Familiares,” by 
Bweynhe/m and ^nnarta, at Borne, in 1467 Italic t/pe was invented ly Aldna 
Hanutins, about ISOO. 

Italy hu the honour also of having printed the first Hebrew Bible, a4 Sondno, a 
■mall dty m the Dnchy of Milan, m 1488, under the supermtendenee of two Jewish 
rabbins, named Joahim and Hosea The edition of Brescw, of 1494, was used by 
lauher in making his German tianslatioo. Bot Hebrew ty^ were not introdneed 
into En^and far many /ears after thu penodi fbr we find that jb 1584, l>r. Bidiert 
Wakefield, chaplain to Henry VIU., eomplama, m hia ** Orabo de Landibaa,'* Ac., 
that he was obliged to omit lua whole third par^ aa the jinntty (Wynkyn de Worde) 
hod no Hebrew typea. Towarda the end die leth eentory, vanoua wotka were 
printed in Synac, Atabie, Persian, Armenian, and Coptic, w modem Egyptian 
types, aome to gn^fV the conootj of the learned, and others toj the litargio uses of 
the Christiana in the Levant. 

In the 16theentnry the broih consequent on the Beftimalioa, althongh Giat event 
stimulated rel^na uiqniry, did anoh to impede the progress of the art m En^nA 
But the mul wars and the gloomy H^gtouB apitnt wlueh succeeded to the pemmtiy 
and verbal cntiasm oi the reign at James I , and whi^ prevailed till the Bertoration, 
interrupted atdl more the pMuction of works calculated to cultivate the under- 
standing. Indeed, we cannot but regard fins penod u the least fisvcorable to the 
difihston of knowl^ge of any period m the history of oar literatnra. In the BnhA 
Muaeiun is a ooUeetion of arntroversial and quibbling tracta amooutiiig to the 
enormoos number of 80,000*. while the impreasioDa of nrw hooka wintiid dnruig 
these stormy tEptea were vety &w Dr Jahatoa has well remaiked M (he nation, 
team l«83 to 1664. waa salted with two editiona of SbakBpeBre*k playa, whieh, pro- 
bably, together did not amontit to a tboosand copieB, Bui dnnng this period we 
must not forget the present authorised version of me Kble, trandated by ftie fbity- 
seven distinguished sehdarB appomted by Jamet L* and printed in 1611, whieh u 
allowed 1^ competent Judges to be one of ammilar merit, and indeed Aa moat perftet 
ever prouned. An uaflivourabie effect vrsa also produced on our natimial Irieratnre, 
and on Ae progrets of the prmt, by the Iiecntkoosneu introdneed 1^ the htcMry 
parasites and courteaans of Ae Berioradon. Undw such a state <dt mental d^nca- 
eian^ Mfitan coald abtain only ISl Ar Ae MS. of hii iaunortal **Paradliae Cori;* 
■ad an Act of Pariiament waa aetoally in ftwoe enacting Art cnly twenty |irii tl e n 
abonld praotueAmr art mAe whole kuifdoml Burton, who lived near Am tiamv 
hM drawn a mieerable picture of the abject condition of literary men when they had 
each patToni to Tdy ap<» •»*'BhetovtooinlyaefTea AemtocBieeArirhadfbrtamMI 
and many of them, fiw want tfmoana, are drivmi to hard ahUta. From aram hcpMira 

thw tim humMe-bcea and waqpi^ plun pararitee^ and-taake tho lima muM^ ArtniQr 
their hanger-starred paoncheoiad nt a mealli meat** 

In addmon to Aaseimpedimait^ Ae Crown endeavoured. In Ac migd «f G9AAm0.» 
to destroy the acfivitf «tbe pram, *aBd in Alt It ]wd Ae awB^ B«( osdfy^sB 
* Toodfamab 
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tai Imm p^UMMd wiAovt a Bo^mX tet af 
1 lMii«ttPkrU«ai«* iliidf; vbMi hallAliaei^ere mmctioM apon th« frMog of 
aad mUoeand popen.* M ane faidw^ n irti ariarel tbat IM 
wa^g riumid bt Mtnied on aafwIwHi Wta fai ib« City of Jioadon and llw two 
UaiTeniaM, tad oK London pvM^ ««W to ««t«r infio a Inai of SOOLtKitto iwiat 
mBjti^mgKmi^i6»Oor»am^ minAam tiw miM of 4io ootbor (or at l«u* of 
the iHsem^ oa tlw titla>page. in a M M a n to theb cnni.*'^£SBelutoa'* 

PlSSS) 

It baa be«a aacan^aed aeantmg Oat tba vfmle wmber of boo&i uintad 
during die feorten jeus ftom IgM to 1680, am 8650, of arbioh 047 arem divwltjTt 
480 law, and 258 plQfiMb oe that tvtofiftba of the whole wen proftaeiaaa) bot^ t 
807 were aobooMiDdtt, aad 168 on Mh|«ota of ge^;raFhy and navigation, mehidmg 
napa Taking (he ovein^ <i Anaa ftmteca yeara, the total nombw of wtHka pro* 
daoed yeaiiy waa 158 1 bat dedneting the repnnfa, pampfcleta, aingie aennona, and 
QiBp8,w«majfidrlf aaatiBM that the yeariy average of new bocdoiwaainacb under 100 
Of the nainbcr of eapH» eoaatitatiDg an editioai we have no reeoid, wa apfnr^iend 
It auiat bare been email, fbr the price of a btudc, ao fiar ea we can aaeertabi it^ waa 
etmnderable. 

The penod ftom rite aooeaaiiHi of Geoige XIL to the close of the ISth century 
la fDBxkad by the rapid inoreBBe of the demand for popular literature, rather than by 
any fmauwnt foatarea of or^gmali^ m Jjteraiy piodaeUan Penodieri hteraian 
apread mi every fade, newipapera, magaainea, reviewa, were mnltiplied, and the old 
ayalem of aelling books by hawken waa extended to rite rand distneta and small 
pnmnetal towus. Of rite nomber'books thas produeed, tbe quality was indiflbreiit; 
with a few exeeptiOQB, and tbe cost of these works was ctmsiderable The iirinoiple, 
however, waa then first develi^ied, of extending riw market, by coning mto u at 
Tcgnlar mtervala with ftacdona of a hook, ao that the hambleat coatomer might lay 
by each week in a aavings'-bank of knowledge. Thu was an important step, which 
has prodiioed great effeeta; bat whidli is evea sow eapelde of a much more aoirenal 
application than it has ever yet received. &nolle^a * History of England’ waa one 
of the most SHoeeeafhl nvBaber>bcKkks t it atdd to the extent oi 20,000 copiea. 

We may exhibit the rapid growth of the pnbbcatioa of new booica, by examining 
the emalfOgoea of the latter part of the eighteenth oentary, poaaing over the earlier 
yeeri ot the reigii of George IIL In rite * Modern Catalogue of Booka,’ foam 1798 
to the end of 1602, rieuA yeara. we find that 4096 new worn were pobliahed, exelu- 
eive ot repnata not alteied in price, and also exeUnive of pamphlets deducting 
ono'ftfth for reprmta, we have an average of 872 new hooka per year Thu u a 
pkod^iioiu stride beyond the average of 03 per year of the previous period. But 
we are not sttre that our literatnre was in a more healthy condition. From some 
eaasa or other, tbe aeUmg pnee of books had increased, m most cases 60 per cent., 
m oOiers, 108 per cent. The 2a; 6dL doodeeuao had become 4s t the 6« octavo, 
lOr 6dL; and riie 12s. quarto, If. la It would tppear from this riiat excluuve 
meritot was pnnciprily sought for new bookai that the pnblisheta of novelttea did 
not rdy npon the incrensiTig number of refers, and tbst riie periodical works 
otxiatitiUed the pnoetpel anpidy of the many The aggregate increase of the com 
meree k boi^ mnst, however, have become entxmoiis, when oompared with the 
premona fifty y«m, and the ctfoet was highly beneficial to the literary eharaeter, 
Hw age et patronage was gone (Psn^ Magatoie ) 

j^oDording to toe last oens u s, npwards of 96,000 peraons are emxiloyed in printing; 
and 11,000 in hookhmdmg. .-V r- — w. 

Pruittiig was iDtrodneed into Seotland, and hsgun In Edmlxii^ about 80 year* 
after C^tOD bad broaght It into England. Mr Watson, m hla ‘Htetoiy of Frinting,' 
says riiat the art wu introdoeed into Scotland foam the Low Conmnaa by the pneau 
whofladriutherfoom theperaecntionaathome. Beriusaa itn^, wefindJamealV. 
giantug a patent hi 1507 Co Walter Chapman, a merriiaat of Edmborgh, and Andrew 
Uoflar, a woikBaa, to eataUiah a peas m limt eity. Aceording to biMiogr^era, 
the moat aaeieat apeeinen of printing m Bcoriand extant la a cwectioo, enritlad tbe 
* Portaos of McUmieH,’ Edinburgh, la 1609 , a ’Breviary of tbe Chnreh cf Aber. 
daen* Was pnntad at EldnOwsgli} anda seooqd part in the IhUowiag year. Yexy few 
woriu, hewfver, appear to have mmud frovi the Seottwh pren Ibrtoe next 80 yean 1 
hntftnm 1541,;toe date foon whuh we find James V.mntbg heenaes to prrat,th« 
ait has bean panned with aDaetoS la toe Betroptdii. At preaent, and flom the 
begiaakg of ihr peeeeat eawtaiy, it u peiiiqpf toe meat dwti^aitoed craft ia toe 
city, bemg epadneted to ril ite d^pMtmeiits of typefiMmdnig^ pnntuig; pubfitodas^asd. 
we p^per.nakhig at the nuDa to the vieisity. 

Pnitttog was not known to SretoadtrilaiMat the year 1661, whan a booktobiadt 
tetter wto ianed focal a prate n OohUa r but ifll toe year 1700, very little pnnriiv 
WM wx ecated fa Irriand, and even ainea tont period, w coantry haa acqmrad llttla 



vasBSWSK^ 


^’\b0 nt «f wiMnig im tmSij tdkea not tad fluambad «■»«« tt* tMBmi. 
lubaUtMtaaf IwA AMrioa. Sbe^priat^>fi«iiaata]£dMd»^ 

oah»dMWMBiia<8tiipatCtw.tria8a,iB MM W WliM attitfa themar 
thefeaadatloBaf aaim«aCaltoof tiwtplMse. It wa oaVy aauftHAwd W tifc «a- 
erthMHand ioiat eootritNtem dr ^iArat lativldmb laBiwim aad Ataoter mA 
tfaafBMttomH tiiat tU^nnlwi^amaadtypeaYeraiBifMRidftMi Bcil^aad, Tlia' 
flxat weak wluiib iaawd froBL thte pnM wu tW * FnenuiV Can,’ «Bd tha aeeoadAa 
■ Alaiaaaa fixr Kev Esd^and*' bott m 19tn\ the lint book prmtsd'waa the NevSnf- 
Uad YCMiOB of the PwBif, an octavo volaiaaof SOOpagM In U7S,bodnbw^ 
to be printad at Boatons in 1080^ pnabog beeane Imoini in Philad^pUa > aaa in 
I698r w Nev Tosh. In the year 1700 there were only Ibar pnebsg paeaeei in the 
coloaiea. &iioe that period, and eqaeially aiaoe the rerolatim, -whieh Ta m cfoe d 
ereiythmg like e eenaonbip of the preee, the praotwe of Oe art baa aadergoae 
enormooB expandon Among die oeenpatiotu enmaemted In tbe eeaaaa 1860 
veto 14,740 pnnteia, and 8414 bookbindei*. In their iQile of typography and book, 
making, the Ameneana are atill in&rior to tfaeEoghsb, caendoingbeeiity and dtunbi* 
ktjjo aeoDomy and deapateh. iOiambtrirM Infaim.) 

^e Bebnty of the French preaa haa wm grouty increased ainoe the tHno of the 
fint Napoleon. Connt Dim, jn 1887 (Tfabimt BmOatigitet aar Is L&rain), Mb- 
mated ^ asmber of panted Aeeta (ex^unre of aawapepm) prodneed the 
French pcesa m 1816, at 68,858,883, and it appears that m 1886 the nomber af 
printed a^ts (ezelwTe of newapapera) had inereaaed to 118,867,000 , aothet it m^ 
now be fhirly estuneted at from 180,0001,000 to 140,000,000 of aheeta. The qnelity of 
many of the worka which hare laaoed the French preaa la alao very euerior, 
anch as the * fiiographie UmveiseUe,” the ** Art de vender iea Datee,* and " Bhyleh 
Dictionary f and u is doubted whether aneh hooka eonld have been pwUiahed in any 
othinr comiti7 

The Oerman printing preaa la always m a state ei the greatert activi^ , and the 
trade in hooka is very much iheilitated by the txwk fiura of Leipaic, the Eaeter fbir 
eapeeially being freoniented by all the bookaeliera ef Gennany, besides those ef 
Fnnoe, Switseiund, lleniitark, Livonia, &e., m order to aettle their mntnal coneema 
and &tm new oonnectiona. In 1814 began a literaiy delage, whieh stiU eentmoeato 
increase. Few the 5000 works which then anffloed for the ea^nal demand, we have 
BOW from 6000 to 8000. Private Ubranea are dnaimalung, and the pnbhe ones are 
daily niereasiDff 

In Anatna the pnnting preu has made rapid strides of late years. The Impenal 
pnntinr ifloe m Vienna, under tbe able management of M. Auer, haa become an 
eatabliahment of the highest mtereat At the Exhibitioa of 1851, he presented to 
the notwe of the public a collection of the Loird*6 Prayer, prmted with Bcman type 
in 608 languages and dialects, Gie aeeond section of which contained 806 langaagea 
and dinlecia, pnnted m the chmetera proper to the language of ^ereapeetive nation. 
He haa eolleeted together the &Uowiiig founts, many of which are^ bowevor, to be 
fbund in tbe Bntiah type flrandnea ■ — 


HiaraijjgrpUe, 

Unnotie. 

Fthio iGandAntaarla 
Hinjarltle , 

Hn^wltle (onuntan- 

Anerlcn in. 
■ er i pt, Tooarta and 
Tbiiank. 

AnciMit Hebrew 
Samaiitiii. 

Hebteii 

RmbA^ or RabUnte. 
nermaa Hebrew 
Oenem Saubl. 
Hebnw, 8|WBUh>1>. 

ennOna 

Arwnali). 

SSSlSi 

ssr* 

Cuiia 

Anbic, WeaebL 
MeartUutc. 

Fhrnician 

PlMiilaiaB (omaman* 
tad). 

Vttitr 

Vnntelaiu 


Etrurian. 

Aaeleiit ilalian 
Runic. 

Oathio 

Cettle. 

SSS.SSi'*'*’ 

Andeat Gndi. 

Oraak. 

Cofitla 

dijlIiA 

CtnlUe (dlthrenOr 
SHTtaa, W«(. 

ladim 

GlasellUb 

Albmlaai. 

AMmbIbii (diflbrenOr 

S/fodllk 

AriMbian. 

<, 

ttSS^ 

letiem 
FteleL 
Seed. 


Wraten Oralto in- 
unpitai 

Aookn inKnptton. 
Inieription of Guaanfc 

BeoimU 

Abom. 

TDNCan. 

Fuarm 

Kntila (tan jann after 
Chiwt). 

DevnBHMrl (Sbiuer 

JHvaaaaart (Banicr 
Wo.!) 

KMbmattan. 

Bikh 

Oriaaa. 

ssss:;.^. 


New Fan <N& I). 
NewTab(NAS). 
Bmwmm. 

Kaabate (aritb Jotet 
wdwitboiit). 


tUMlfbraa Bandacbbiaiata. 


idsni. 


BuuUmhl 

Naebndda. 

KMtaa. 

luteta. 


tSBrSfiS*^ 
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l)gMak>~Altliom^ soit tt Ae priattn wen t,^pe>fikiuid«Rf tiwmiglTe^ it 
4««t mi tj^ev In to tiietraoM printed C«Kimt Ant be 

Im dum to tte tide of ^po-fumda^ H veold n^peu that lie obubied Ids type, 
«hidi k pTMiwty of tiM iBiiie ehanotar «b tint of John Bnto of Jkoaoo, firom 
a^, or froa tbeaotte Asadeie iriio applied or xuanfhatared 1ft ftn> TaUeuer 
ci Vtteelit. ^Baft aa jthe ait extended Ae voffcmuHhip beoame inknor; ^‘ao 
dtaft while Am prodattiona of the int printoM were exmated a n ytry topenor 
e^te, and Ae fianbeUkhmenia Aewcd • great prafidene^ both m design and 
epgnrmiA the {wodootioiia of their oorapaaton bad aU the erndenesa ud imper« 
feetum ^ a new inventioa. and in the 17A oentory it had retrograded to a mr; low 
state At Ae oanmenoeuent «f Ae K A omtorj, Caalon made great improrrenimk 
in tTpea, is alao^ Badurrille of Btmunghain, in 176Q»1>ot)i in lypea and pnnting, 
which were mb^nenlly earned en h/ Bealep, Balmer, CSowe^ CoRall, DariaQii, 
HeCncrpt Spottiawoode, ^¥1iiltui|A>^ ^ ^ oAera in London , by Ae Foolia, 
in.Qkflgow , the Bii}laiit]>7iea^ in Edisboigh t hy Bodooi aft Pama { bj Didot in 
Pana; ** and by BrocUiana m I^paic. 

JVeMpdjMrr, jfv — The penod of Ae Esriiah Kerolotion will be ever memorable 
in the Utanry hiaUny of this coontry for the eatabliahment in great part of 
penodieal fatenttnxe, Bat Kaglieh newspaper*, properly so called, date from the 
nnt year vt the Long Parliaoient, Ae old^t Aat naa bem diacorered being a quarto 
ptaaphlet of a few leavea, oatided ** Hie I>tii7aal Ooenirenoe^ or Daily Prooe^nga 
^both hooaea in thia gr^ and haj^ Parliament, from Ae Srd November, 1640, to 
Ibe flrd of November, Ifi4] l^mdon pnoted for WiiljaiD Cooke, and aro to be sodd at 
hiasbop at Fnrnival’a Inn Qate, in Bolbonip 1641 ** (Pip ISIL) More Aan lOO papera 

nil. 



vdA diflbnnt titlea ^ipear to have been paUiabed fbom tbu time to tbe deaA of Ae 
kinft and upwards of SO fiNwa. that date to tbe Beitoration Theae were at tint 
pi^Wahed weekly^ but, aa Ae intenat meieaaed, twice Arioe a weA t and even. 
It wobUL seam, Auly, at least for a time. Sooh were the ** French Iikelhgenoe*,'' the 
**DBtdi Boy,** the *<8ootB Bore,” be j bat <*lft*KRinea” of aU aorta wero the 
fovowHe tiaia Tims they had ** Mereonna Aoherontiona,’* ** Mercunoa Demoeritoa,’* 
** Anhoiii;*' ** Bnlanniona,*' •* Mercmy,** and ** Merennns Maatu*** whwh 

laat ftiAflilty ktthed slLthe iciL 1%e great newmaper eAtora of the day were 
MarAmoot Naedham on Ae Freahttenaor and Sir John Biiksahead on Ae roynUeft 
aide, llisia were fdlowed by 8k Bogw I’Ettnu^ who hae ako been ranked 
ajBcqgift A* patrianh* ot Ae vew^oper presiL ftoipMeU were also Saned in. 
proAgionB manbeia danng Aoae Cnmbted tuaeai the average bdng eaknlaftad 
aft four or five sew ooeaevs^ day. (EeeleaMfM Sfiy. AiOtg ") 

In 1709, ohe daily paper, &eea twee times a wedc, and one twiee s week, 
w«e ptAlatied in the mknipolin In J7S4 there wain Afas daily, six weddy, and 
ten three toast a week papm in IotAwi and prarm^ new^npera had been 
nksbliaiied A fsAws pb^ 71m reigD of Queen Anas ako witokiM a new and 



paumNcj^ 




mmit nwMMAA 4Miea 9t IHentaM^fbe Itne of tb* **€^«eti»tar,’* 

tDd otb* immy 4mti» M d)ort urterrid#. Tb»4*«gm«nM 

te Core, 0H jpnotcir, orit^joMad tk« ** Gcntfenwa’s eoanle^ 

eAablidked ^ jfrinelpie that die MiroMge of tnen of letters is ;^eoBflae£{» the 
Iwoeie^andiiMAeg^ and ^loi»Me> This paUioatioD soon hoi m«b tfeelv 
tend tvith in die •'Ueodi^,'* •*Eiinipeait»” ««toodoa," and *«Cnt>ealt* bet 2t has 
BivTived them all, end aoDn^pfetsset of ** The GendaoBsa^'is priaednt die 
present day, and u extreiady amiaing and ▼alnaUeu 
Tite first neirapi^ patdniied in Seotlaad vis the Caledonian Ueioary,'* m 1M», 
wider the ddr oT ** Mereorlns CSatedoniitt, ** bnt its pobUcatioii was span tatei^ 
rupted ]hi lYSO a newspaper -vaa. fbr the flnt bme, attempted in Gu^v 
The merease of newspapers in America has been modi more rapid tw bi diu 
ooantry; m oonsequenee partly, no donht, of the greater iDOTeue of popidatLen in 
the Unura, but more prolmly of their fteedom firmn tazatioii, and of the Twlenco of 
party contests. Aeeordmg to a retnm published some few years bedi, the sggre* 
gate mrenlatuHi of papers and other pabbcations was about d, 000,000, andthe 
entire number of copies printed annnatly m the United States amounted to about 
2,600 1)00 annually 

Tbo ‘first newspaper mblished in the West Indies is said to bare been the 
** Barbadoes Uenmry ” It was estabhdied m 173 i, and died m 1852 
PnacTiCB or PbUiTiini — The workmen pinncipally employed m printing are 
of two kinds competitors, who set ifp the ^pes into lines and pages aoconbog to 
the US or oepy famished by the author , and pressmen, who apply ink to the saifime 
of the form oi tyv^ and take off thi impreesions upon paper 

OHf^iboR — ^The mode of proceeding described hereanw is that which is pforsaed 
in most of the extensive estaUishmeats m Londmi — The first thing to M dense, 
when the uses of page, type, and paper, are determined on, u to look over the 
ud see that it la correctly paged It is then handed to a eheier, or feremaa of a 
eonyMmioMAii), or certain ntnnbLr of compociton, each of whom has a teibsp qf cofjf, 
or convenient portion of MS , given to him, to be set up m type 

Printers’ types are of great variety in sisei, amoanting to forty or fifty t the 
amallest is callM Bnllumt, bnt is aeldom nwd , 27wnnoRd is a nse larger, and Piarl 
larw suU, which latter type is used for printing the amallest %Uea and Prayer EkMks. 
Ihe following is a view of the comparative sues used m printing books — 


Durniond , 
Pearl . . 
Ruby . . 
Konpareil 
Uiiuon 
Bren«T . 


Itoihr 1 tD{,r I. ■( I • Mbapwhdpd n m ‘Iw Hmum on bhuk a J«lri«o.nc4 ibt 

ItotkanWpSBSiWeiiaaiMnrMiedwaavctlMaeWnwiMB. 1thn1)MBjniUr>*- 
TsUnutof natttmsituHcknowkesadxn ft«elli»R«fbnDi|lm JibwCtea 
To the art or prhitlns it » aULnowleCged v e owe the KoronDRlion. It bw 
To the ut of pnntiiig it ts scknowledgetl we owe ihe Reformation. 
To the art of printing it is acknowledged we owe the Reform" 


Boorgeois . . 
Longprimer . 


To the art of printiiig it u acknowledged we owe the 
To the art of printing it is acknowledged we owe th 
To Ihe art of printing it » acknowktlge^ we ow 


Pica .... To die art of pjrndng it is atteowledged 
Enrich ... To the art of printing it is acknowled 
GreatprbBcr . ; To the art of printing it is ao 

The larger siaeh used Tor prmtiag bills posted m ihe streets, are usually eaBadX^HtNi 
pica, Vuhbns Ptea, Tiiio^JBnjihsh,JFtve-lau Ptea, Tm-hma and sosib A 
eomplcte assortment of prwbng ’types of one use is eaOed m/oimL and the fiom 
may ba tegdated to any weight. Type-ftmndeni have a Seale, or AApaift hi^s8|h. 
cftltomaartiooalqoaiidty of udkSBtter leijntred |hr Afosat 
wdl he seen from iha fdUowmg kA !• vacA more, gad Giia lamp 
tiumsawna 

Vol. lit * ^ 
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Box ov 800 Fomm^iTuav^/n. 


• 

8.900 

b 

too 


1,800 

X 

b 

1,890 

i 

180 


*- 

£ 

0 
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6^400 

ft 

100 

F 
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B 
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j 

400 

a 

100 

H 

400 

» 

L 

800 
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V 

m 

3,000 
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w 
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n 
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L 
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o 

8.000 

9 
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400 
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a 
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M 
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a 
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8,000 

9/100 

• 

S/KKI 

1,000 

Q 

R 
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Spaces. 
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T 
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8 
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T 

1,300 

1. 
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T 
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S/)00 

» 

700 

U 
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X 

<09 

f 

100 

V 

SOO 

Bair 

J 

9,000 

i 

100 

w 
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nqd. 

M 

SOO 

* 

100 

X 

180 

a qd. 

fa 

300 

1 

150 

Y 

800 

Lav» 
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fl 

SOO 

100 

z 

80 

ff 

400 


100 

JE 

40 

fl 

SOO 


300 

OS 

80 

3 em 

m 

100 1 


GO 

A 

SOO 

3 em. 

a 

ISO 

1 

1,800 

B 

800 

4 em 

*ia 

100 

3 

1,200 

C 

850 

Metal 

4B 

60 

8 

1,100 

D 

350 

rnlea. 

4 ' 

100 

4 

1,000 

B 

800 

b 

360 

6 j 

1,000 

F 1 

SOO 

1 em 

i 

100 

6 

1,000 


SOO 

S em 

6 

100 

7 

1,000 

n ! 

soo 

3 em 

d 

100 

8 

1,000 

t j 

400 


1 

SOO 

8 

1,000 

J \ 

150 



IfiO 

sso 

soo 

«H> 

SOO 

soo 

90 
SOO 
360 
036 
160 
190 
900 
SO 
, IW 
40 
80 
19 


18,000 

13,000 

8,000 

8,000 

3,900 

9,000 


fthoot 

601 b. 


lA wttmgr up indeteir and amtilar jzuKter, dte ettiiialB nentMiied vottld be eofl> 
ridenU^ deftcii^ Thu would aUo be Ae ease with Krenah and Italian worke, 
where aooented lettere are need in great nnmberB w • 

The itidf uaikinmdbdlKliar,aii inch in lei^,11ka the fbllowlag cogranag 
(Jk 1913), wbi^ repreaenta the letter m, a u tiie,^c«,9tlie9(N^ 
tede'tiiemedeflr BOtehea Whacerer am of type u seed, ea<» ISIS 
lettw mqat be perfectly tme m ha anglea, otbenrlaa the farm 
cpfdd new be ioettd up Beeidea letteea, there are mea far 
eomaait penad% quotMum maik^ aemwolana, and lul other 
cheractMe need la imntiag. 

The lyM aie arraoged, each mit by haelf, ia two eaoee — an 
afperaBillovar4»<akfi^orila orbont, The vqtper eaac^ haring 
iaaetj-«|^hMM,eaniaiiis the capital and amall ei^ita! letters 
" other VPhi sot wed 10 freqa^y M the 


4 giin% aeoMiii^ and I 

wider lefemi aadiathelawercaae,lumsgdft7^Kwr hozec, are 
«roQ^tik(naallMteinilaw^witb^poiaif,^Meea,qm Tbebaaif 

wqweeawiHtaamapaiiiajhelieat pMdUe oaaa^ far feolHtatuig the waft ef the 
wmpodtoe^ md eeimg hha to pkh up the n»idiy,^^ laMis nwt 
faaveea^ OMd beteg plaoed MWeat wide haa^ 
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JfUA «v CM*! jMWMuara xo trx araHnar Knanfc 
Upper. 
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Loirer. ^ 
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7Am Sp. 
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ff 


i 
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In iQD or eoaqumag, the oompoeitor etanda oppoiite to hig cues nd, having 
TeeeiTed direetiona reepectiTig the sue of the type, the widtii of the page, tite author's 
Wishes as to pdnetuatio^ capttati, italios, Ac , ptaoes his copy or before inin, on 
a spare part of the upper case, and holda in his left hand a small luBtrotnent called a 
eon^posim sfioi^ osoally made of iron, with a movable dlde, capable, by means a 
seraw, of being adjiistM to the diffmni widhlis required in misceUnneoiu printings as 
wen in the iUuatratiou ifig 1513). With the right hand he iqt tiie typea, and 
uranges them one hv one m fais compoung stick. He does not look at the nee, bnt 
only glanew at the nick Okf ISIS* «)• ft granted that if itcome ftom the 

1618 



W o o o o o o 

V 

nglft box it mast be the right letter. He seenres eaoli letter with Ae 0t 

the left hand, as the types are riaoed side by ride in line firom left tf 
when he eoeacs to the end of his hoe^ and uda that he hti a eriishle ey twri 
which will not flu oat ^ measure, he his to perMmi 3 wht^ iMihM cen- * 

sxS ' 

























MfatAbMMvaAtMle. TUsUMWihaiiftueioN. TIn ftnt «tid laat Mtan auMt * 
te«ttbe«xtraaittaiof the Hm) mi Ann watt tut tew^deifvewtetweentoiM 
^ravdi uA «io«Aiiig in bat tiie jttaaaceB betwMn them Bwet be auAe u 
Moriy wpoHifalfl aiditoa ^ eluuQ||Bg the (mr abort bhodc, mn. not n 3^ 
Hthe k|te maA AmiBnj^n^ mi Wraerioa). andthu jfaUm$ m ia drinag emt 
{wrter'ibdbofhwaMl. Tfia fltetttM beam IbMiuattSed, the «oamo^ter|iroo««de 
vidt tbeHttmciwoftheseKLeadaa oe a wtfkieat eamber tf hoea to iUl 2ua 
■befc.«MtlMBU&e theJbaiM{A4«viMMB «f t 7 peB,oat dw atiek, wd plaeea them 
upon* wBi^irer o 1 d 0 n(bn^<Airaod w metal, havhig aa edge at the Im aide and 
iap heir ea. hmAt In hei^tk. TUa opentlea of fUling end emptying the atiek le 
lepeated taU the pSkij u aaAdendy the taking of copy ii finia^t irhoi the 
HsMcr, aua A la non called, ja taken avay^ ^ An eScfcer, who dmdes it into die 
teqna^ taagAa of pogeai Td><^ bead^hnes, aignatarea, &c„ and binding them 
Mwd tSgbdy inth eosd. ouidter then lajft down the pagea ui their 

panUona on the tayea hw aftne^— <a flat, itnooth dab of atone, or, b^ter, of iron 'nie 
chaai^ nftame of mm, diTided into oampartxaenta like Oe 
amhea of a inmlon', « put roaod die pagm; and the form 
Ae wJthna;^-a aet of /iinit«Kra eonaiatfeg of alipa of -wood 
or metal, abont hatfan indi in height, and <d ranooatbick- 
aieaaea, ia plaoed, aome at the head, called head-stuka, aimie 
betwecaa the pagea, oaUad pattart, and othera at the aidea 
and titet, eaJl^ Muia and /bot*aOedr The ude and foot- 
etiefca are iaiger'at one end than at the other, eo that small 
-wedges of -wood, or pwoiwa, maj be driven tightly between 
them and the aito of the eha^ locking ap foe ^pea so 

flrady. tint foeybraaeafoemaes IB then ealledC^ 1B14\ 
may be eairied foom ^hoe to plBee with perfoot aaf^. A 
form of eight pegce of foot Dietionaiy containa between 
40,000 tod MMlOOeepanle letteri and qiaeet. 

The amea of bodka are ra^oned hj the nnmber of leavea 
into which a ahaei of pa^ is folded. Ibna foe largest 
■ue la irmu/nda, or the wmde sue of the ^eet , yhfiok or 
half foe abeet j ^pwrte, or a aheet folded mto four leaT«, oclaeo, or the foeet folded 
nto m^tlearea, duoda p ma, or foe sheet folded mto tw^ve Jearea, and ao oo. In 
iMoung^ the pages an of eonrae laid down tn positioiia foe reverse of those they 
wmtfoe wlrnn printed The following tables ahow the mode of impoeing some m 
foe moat eomawn ^aea — 



Shut or Qdabto 

^hUarfbnm htntr Farm, 



SiEBnr Of Ocrira 

Okfor Arab foner Farm. 








vBssTxm, m 


Snwr Tmaunm. 



Saataa or bavsxM 

OMittFom. /uMT Farm. 



SkBXT OV ThIBTT'TWIM. 
Omltr Farm. 



(Th« binor finn ittbe reraEM of tlili.) 

WImb O la pfoeeM aS imsoNDg Is eompletod tiie foim is oatrled to a mw , and lA 
hn p r oa n oB Is taken, oaUed protf Xlus prooC vith the US., is handed to &e 

oometor of the peess, or rMder, sMarsofbg&y leodsthsoopj tohte.nASa he 
•xandasi dbe T/soai and marks tiw neoeaiaiv ooneettons and osToni of Ihe oosnisdtaK.' 
b eorroetiiiff a ptoof dheet a set of ate used for ikis paiwMs ef Alo 

attend of ae aon^ositor to Ae sowa) kinds ofettotikaBdtoffiMikl^lHnMlidg 
an Mha anended. These aiarks tfo best Aom efa 

e ow eetof woof tetm Braode’s *■ Xhetuautty," tts esk^agutSdn of OM& jisA %i^ 
I^TOB ill ws IsAJnnd colBiBn 














A,/ 






«n to *w Mum MM oadv ft, MHt «iiM 

T! '^ew S5lS » • wof 3«tt#^*w tt» yp 

OumwftMMiw; iBddMtottorUUMtltPMlte 

-fttfS^sst 

$. Tffdrwlialetlen«^iw4«tai»<«|<aMr. 
y To idu «»» m MMrBwMft teMr or mrd tbe 
BmiiaOrack tlwoit|h Mnd atund tafttf nadsoffo* 
a*tf, tMiafl MooaSndMa orMrotar, to expnnn 

8 Whoroowvid faM UkrthoDgM to I^tcMw 
M lino sote K, UfA writ* Sol io tho mrftD, ond 
wbere « word on to b« cban^ flKm to Bo 

AMU. Mltta ttoMi ABDOnl^ 

9 9ni«o«antianCel>t (naipond tkieotmoof 
ourkiHB tboEO m tbonm , Im tW no not omkh 
•ofOMertdoscafA non Bm titnaiKndoltnotiMur 
ordor cboofrd. 

10, TtwtnuiipoBlionof Mtmlamvordl 
11 TochufBOMWordOiMnatiirr 
If, Tboouhrt tmi Mitrf ai«nod •roeoUmtoruiT 
otbfr point. It ii cuatonMy >» anclnto then too 
pobiU^altaoL 

IB The ■vMiintlan of a otpIUI for a imaU latter 
14 Tlx lokortton oT a woni, or a kitar 
18 IFkan « panmiifc Mtommeei itImw ft if nor 
lateodad, eooMetUw natter )grn iioe, ond write In 
the inarvlii oppoeite rw* m 
1C Hhertae ipooaora ^tiadnrt ataoda up and 
pnn, draw a laia imdrr it and nala a itraiif per. 
paodkiilar line in the 


IT Whoia latterofaMhnntaiMlotlieinaed or 
ufadUrbrent (boa, nppean la a ««rd. draw a line 
oitiNr Ifaratiih It or andar it,aad wnto oppoaito a^. 

ftW WflKV dMUlb 

18 The rmrki for a noragr ap ht wim Itt eon- 
■uncaneK Ina haew onitM 
10. Whaa one or nwro worda hara bean itruck 
oi^ and itlii ii i we muflydaeMad that U^ihalt re. 
mm, natr data under tbewi, and write ihawordelet 
InIhenarfiD 

10 Thonailtta'BaMEWWtMiwttlntbneaoBiItted 

hocwaea twowaMa. a 

11 To ebange ■ woad Anw natn lettara to mall 
eapitala naka two Bnae updar tba word and write 
•aa, earn aivadU To ebaaia a word from tmell 

to mau lettara nuke ana llao nndcr Ae 
watd,h^«fit8tai ifionaqimlb at Ibr lower taea 
n. naifc far tka apoetro^a, and dao the 
■nrka far twriMd eonniae, wlndi damnate extncte 
88 Tba amniiar of naiking an owiloner an ni. 
airtfan,«hiOkM tootooftobawTlcteo In thttida 
ntavgio lirhcB thtaooeumft narbewnttatMltaor 
at cbe tap or ftM bottan of tta Hfa 
It Harka when Inaaor werae arw not ftnyiht 
The Hihiioined ipartman, whan earncied, would be 
Mfirilawe _ 

AVTIQUITT, eT<T7 otbw qosltty 
(hat attnctrfheiiohoe of loaiikiiid, liaa nn- 
dnobtedfyTOtanaitkitrwperaiico it,BOtfW>tn 
naapn, bnt ftom pr^ndiee. Stme aena to 
■dipivo indiscriiiimatelj trhaterer baa been 
long prHerred, witbont oonitdering that 
tine bas BometmeB eo-<Mnted iruh ehanee 
all peibipa are more wdling to honoar pa«t 
than ppeaeat ezodlaiee, a^ the mind con- 
tempbMee geiiiiia tturoagb (be aluuiei of age, 
aa the eye ntnp iba «on tbroogb artiflcMl 
oi»a^. Tbe gieat eantentioii of enbetsm 
iateiudtbefiialtoof (be meden^ and the 
beaatiea of tbc aaoMitfa Wfajle go aalbor 
wyet iiTtng, ve eafeOMte M« po«en by fata 
wompetftrnuuieeai nad vfaM Iw udand, 
ve nte tbem by bia bait. 

To woritB bofaevAi of irideb ^ ixew- 
leaoeiinetaibactiiteiaddflfljaita^tagi^^ 
wid ooHpanuiTai towoda, not mted apoa 
Vnm^demoBiiHttfemd lettuti^bot 
«^Hg toofawm^ aad «mw> 

MOMtiiartaitcqabeag^ibui^ 
•rjiVtpn wd coBtinanioe stmanu 


likfl evwy oOm ^ 
that att^ta the notice ^ # 

of ;^ankind, hw wodoubtedlj ^ ^ 

TOtaries that reverence it, not « 
from reaso^ hut from preja- ^ ^ 
dice, joine teem to admire 
iiQiscnminateljr -whateTer has ^ 
been long pi^rved, irithouc 
conaiderbg that time has somcy^ 
times co-opexatcd with chance: 
aU perhaps ate more willing to ^ 
honour/pre^t ythan/ pasfl ex- /iff j 
celience ; and the mind ^ 
contemplates gen^s through mt 
the shades of age, as the ^e f 
vHww-thesuQ through artificial Juvtfysf 

I A IS ^ 

opacity /he great contention of(^ 3/ 
of criticism u to find the &ults * 
of the modems, ^the beauties 
o ftheanaents.) 

CWhile an au||^)^ is yet livmg» / L 

we cstimat^is powers by hrs is| 

worst performances ; and when 
he IS dead works, bowepsr, 
of which ithe excellence » not 
gradual /but absolute and defi- ^ 
niteJdnd^ mparatiTe; to works, V 
jrawed^Uipon principles de- ^ 
^nstrativda nd Boienrifioh, but ^ 

pealing /wholly to absenrsi* ^ /y 
and ^experience, lujother 
test^an b^applied than length ^3^/ 

\ of c^tionjand couhnuance of 

'■ laija 



HtDsrma/ , , m ‘ 

Wlkcft the imderlbu nil proof it b bmlel to Ai lomttortVte »bMi 

aeibmaindina]uith«<MiTeetMmmtetiyMi»1i7fiMiiir out &•'««» Wtonir 
meuu of I diarp iwl, or boJUn, $aA jpatong in light nam m Alb 
fcmn Ji then b^ed up agsin. token to the preei, eal inather proof b ftAtK TUi 
ii temed A* nen^ ud » oeid to the leeder, vidi kn firet proei^ thto he ato^ 
■ee that all the ourreetioiia liiTe 1>een properlr xoade, pnt qoetln entnat douhtfid 
matt^ tor the luthor’e eoneidantiui, and aead it»ihenoefoith oaUed a ai»» prauf 
wiA the M&, to the author. Whra the aatbor lecanu faia proof and levlae, and to 
Mbtf ed that Ae aheet la eorreo^ the Ann, after hUTisg keen dnrilj read ivi A eare 
for preoa* la ta^ to die preaa or machin e to bare the reqniette ntimher of itopm- 
siow etrnck off Before thia la done, hovererv care in tuen that dm matter ad dm 
begumuig of the conneeto with that to the aad of the pnoefing, Ato the immc 
are comet, and that the ** dgntonrea” are m order. The aignatores are genen^ 
email ei^tol letters placed to the foot of the first page of each sheet, eommeBtong 
i»iA B, and omitting the r,T. and w They are aaid to hatro been first naed bp John , 
Koelbod; to C61ogn*i u 147S, but th^ exist in an editidta of Threace, printed hp 
Antonio toxu, to Milan, in 1470 Thm ia a Venetian edtdon of ** Baldi Leetara 
Super Oodie,” &«., pnated bj John de Colonia and Jo. Manthen de Gberretaem, 
m 1474, m which it is evident Ato these pnntere had onljjuet become aeiniaittted 
wiA the use of eigimtares, as Aese marks were not intradoi^ till i»e>lialf of the 
work had bemi imnted. The following tablee Aow the aignatnrea and fidioa of anp 
given number to Aeeti, m 8 to, 12mo, and 18mo..~. 
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an» *» TmauftM. 


FDito 

ir» a( 
Shocti. 

aiginuw 

Folia 

Ho or 
ShMti 
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23 

2 A 

629 

46 

8 A 

1081 

1 

24 

B 

668 

47 

B 

1105 

25 

25 

C 

677 

48 

C 

1129 

49 


]> 

601 

49 

0 

1153 

78 

27 

B 

625 

50 

B 

1177 

97 


y 

649 

61 

P 

1201 

121 


G 

673 

62 

G 

1225 

145 

80 

H 

697 

58 

H 

1249 

169 

81 

I 

721 

64 

I 

1273 

198 

82 

K 

746 

66 

K 

1297 

217 

88 

L 

769 

66 

L 

1321 

841 

84 

H 

793 

67 

SI 

1845 

265 

85 


817 


V 

■ Mri'H 

289 

36 

o 

841 


o 


313 

87 


866 

60 

p 


837 




61 

Q 

1441 

361 

89 


918 

62 

B 

1465 

385 y 

40 

s 

937 

63 

6 

1489 

409 R 

41 

T 

961 

64 

T 

1518 

483 

42 

U 

985 

65 

U 

1687 

467 

43 

X 

1009 

66 

X 

1561 

481 U 

44 

T 

1018 

67 

Y 

1685 

505 1 

46 

Z 

1067 

68 

Z 

1609 
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robot 

^o of 
Sbom 

Sigaituro 

Folio 


ffigiMtarv 

F<im. 


l■|| 

2 A 

265 

— 

IG 

3 A 

541 

1 


8 

277 


8 

563 

18 


c 

239 


C 

565 

26 


8 

801 

17 

D 

577 

37 


F 

318 


B 

^89 

49 

10 

P 

825 


» 

601 

61 


O 

887 

18 

tf 

613 

78 


H 

349 


S 

626 

85 

11 

1 

361 


X 

687 

97 


K 

373 

19 

K 

649 

109 


X. 

885 


X. 

661 

121 

12 

M 

897 


X 

673 

183 


N 

409 


N 

685 

145 


O 

421 


0 

687 

157 

13 

P 

438 


p 

■El 

169 


« 

445 


a 

721 

181 


B 

457 

■■ 

B 

733 

193 

^ ] 

8 

469 

■■ 

a 

748 

205 


•T 

481 

EH 

T 

757 

217 


U 

498 


IT 

769 

229 
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605 


X 

781 

241 


T 

617 

22 

T 

798 

258 

lllllll 

• 

529 


m 

805 
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llniiMtr wed in prfai^ d«ra^ dtm^ be&re behfc wot to 
I»«M(^t!x»iiikeoBeid«^7 better ili«adi7. The wereiwee Bp l n degye ^ 
sroper onaoti^ cl paper to the iretter, arbiidi ii vetted ton v—lUkc wbe eCpt|W 
fattened) ite haak broken, and dinded into toree, toor, or d«e wrtiWf. dt 4^ 
dravn toiofO^ a trongb of «1ean water sod laid on a board, dip alier ew^ 

wnient baapiamade. Thuia^inte a eerew'pieas, a httia p re aio re i^iad.aad 
the next dar the wlM>leistome<fioiddigjttl7prei!Mdagan,«otoat ftedi aottooeaef 
the paper coning iteto contact, toe iiKHataie » eqoally dttoued tbroop^ttoe lieap. 
The paper need m pnntmg u of three kioda* uigterfeet vegtcr, ewiiatmg of Se qiaaorea 
cf 34 abaeta, or 480 aheeta to toe ream) pei:/hct jxtper (toat suit geaen%ned) eon- 
■utmgof 2l^qairea,or6l6toeeta; andneiMpt^.oonautxngafSOqmreaofMalieeta 
to the reaip, or 500 toeete. The sUamed the^ cl neva paper (gesecalfy eallcd 
atacgit, and toe plain paper Unub) are alwaTa raeeiTed and dabrerad bj toe net 
number vttoont allowing for spoilage in toe preaa work t bnt in book work it la toe 
praotioe to allow 16 toeets m each ream fbr “tympaii sheet” wad ^^led ebeeta. The 
following table shows the qaantitr of perftcc and impeitoet paper required for one 
sheet of 16 pages of a w<H‘k like ** Ure’a Dietionary scan 13 to 10,000 copies — 


Qa istltT raqiiired of 
pafietpaptr 

Qu‘>nbtr Ki|ttir»d of 
paper 

For pnottog 1 eheet 
oribpegM 

Total Bimber of 
Cupim the paner 
niUnMbe 

Bmt 

quiru 

■bKt& 

Rrii 

quire* 

ibeets. 




0 

0 

15 

0 

0 

16 

12 copes 

15 

0 

1 

4 

0 

1 

4 

95 

J9 

28 

0 

3 

6 

0 

3 

A 

50 

n 

64 

0 

8 

7 

0 

a 

7 

76 

» 

79 

0 

4 

8 

0 

4 

8 

100 

19 

104 

0 

6 

9 

0 

5 

9 

125 

*9 

129 

0 

6 

13 

0 

6 

12 

150 

99 

156 

0 

7 

13 

0 

7 

IS 

176 


161 

0 

8 

14 

0 

8 

14 

200 

99 

906 

0 

10 

18 

0 

10 

18 

250 


258 

0 

IJ 

22 

0 

12 

22 

300 

99 « 

810 

0 

15 

0 

0 

IS 

0 

350 

99 

360 

u 

16 

8 

0 

16 

8 

375 

99 

887 

0 

17 

4 

0 

17 

4 

400 

9* 

418 

0 

19 

6 

0 

19 

6 

450 

*1 

469 

1 

0 

0 

1 

1 

13 

500 

H 

516 

1 

4 

6 

1 

5 

18 

600 

?9 

618 

1 

8 

14 

1 

.10 

8 

700 

91 

729 

I 

10 

IS 

1 

18 

6 

760 

H 

774 

1 

13 

0 

1 

14 

10 

800 

„ 

826 

I 

!•" 

4 

1 

18 

17 

900 

99 

928 

8 

0 

0 

9 

8 

0 

1000 

91 

1088 

a 

30 

18 

9 

13 

18 

1250 

99 

1290 

8 

0 

0 

3 

4 

12 

1600 

19 

1548 

<8 

18 

18 

8 

15 

6 

1760 

91 

1806 

4 

0 

• 0 

4 

6 

0 

9000 

19 

9064 

6 

0 

0 

6 

9 

0 

8000 

99 

6086 

8 

0 

0 

8 

12 

0 

4000 

» 

4188 

10 

0 

0 

10 

15 

0 ' 

5000 

99 

6160 

IS 

0 

0 

19 

18 

0 

6000 

99 

6192 

14 

0 

0 

18 

1 

0 

7000 

99 

7994 

16 

0 

0 

17 

4 

0 

8000 

99 

8956 

18 

0 

0 

19 

7 

0 

9000 

9* 

8288 

SO 

0 

0 

ai 

10 

0 

10,000 

99 

10,320 


JVesnrord.— The prsHinan first lay# toe Inner tom on toe pnaa. and prints ow 
copy, which ia called arrest rspiMt this he takes to toe person aj^omtad to rerlao 
it, and while that is being dwe proceeds to secure the toam on toe table of tot prow 
by means of quoina . to plaoa hia tymiian dheet; to fix the pdbiti whieh nmfca nawlt 
holes in toe that enabte him to euise toe pamto ton piwoMS^ on toe badt tdf 
each other vfaen toe second aide of toe paM is printed, ahd ta pntoMS as wreoi wA 
tudfomhapreMRon » aU toe i«gei. He tocn eats his jnesmidgito 

]»Mwni of toe paper desB, and. when toe renee le «omctad„|8woie|i to IsV tow 
soitouoCtoetypsaby weauefroaera. Vben toe oM isapirasimi of sM ttta af 










msmira 


m 

te MM bfnitel, ki aihi lh« tlwinMi. wbAm A* lidt «f a« &ce tiM 

£b ttca pvoMcd* ia » «iatll>r awuer «3lb 
&aai»fioni.irib«Aeaaqpieta»thBih«l, TliupNeaM it eoatiiHUddiMC after Aaet 
all tlM work Weeafiieta 

Wkett A» sbMtit inrttted tke asaqwiifav hj« ft qp» ^fttnbtftea ^ Md 
pMcaalib dktet after ^ (he iMdy «f tbe voA u ftoukad, thaa Oe tifte, 
dedweben, prefte^ iatroteotMAp eaaileBMp ead any olber pcefttery matter ft ^ 
oeedad wltl^ tfteae beias ahmya fffttad tbe bett^ Tliia diatnbation of tbe ^pn, or 
patftaglMft Aefttttia xalD dwaaveraleoauiartineBtt of tbe eaeeirbare they beleogp 
le peribnaed wfth tbe gnaateet t^idfty. Tbe compoeitor veta Ae whole page or 
£ihii^ and tahaa ap ammber of ftm om bia eompoeing rale. Thte wetting eanaea the 
^pei to ndbore aUghtty toguhcrp and nadeia the manipalabon eeay ^ then 
np a fcw worda b^weai hia n|^t hand fingw and and ^ a dezterou 

wotiDn be tbrotra off ^ eevenl lettera uto their -ranou hoxea Dutnbotaoa ft 
perbniwd foor toaea teter than oompoaiuon. 

After the duets have been prated <» both adee, die warehonieman tekea diem 
awi^p end haiM them op <m poles to dry, varying the number of sheeta bong np 
tog^er frimi or aix to ten (» deven, acoording to tbe heat of the room, or the 
pMeeareofbatnMai. When diy the aheeta are takes down frimi the poles, earefoUy 
knoeked op, and pot away m die wardioiue m pilee t and when the book is 'nearly 
dm^ed ftom ten to tbnrteen conaeonlive sbeeta are bid opon the gathenng board 
m order, and eoBeeted Aeet ty sheet by boys, who dqioeit eaeh gathemiff in a 
heap at the end of the tables ao oonstnuted that when a hoy baa depoeitad hia 
gathermg he has wily to tan hunaelf and apua. These gatheriaga an tbes 
earedbUy eJlated, to aaoertain dut the different aheete are correct and m order, and 
folded up the middle. When the week it flnuhed the gathenngs arejmt tc^ber, or 
w Aoab^ one of each, which fonag a copy of the work, and pres^ work janow 
eomplet^ and awaits the onter of the bookseller, fto., to debver the copies to the 
bookbiDder. 

PrmtiiM » tobun -^Jn. many of the old printed bocfti, the imtial lettera, and 
oeeasKHiauy other parts, were printed in red This was done by two workings at 
press, and was an imitatum of the earher dutbion of illanunating M88. The praetiee 
it adtllhOowed ft aMse almanaca, the saiota* days and bdidaya bemg "red-letter days.” 
Some mgeiuoa eontrivaiees luve been devisra for workup in various coloan i and 
n fow yean since a canons book was wntten and pabushed on the snhject by 
Ifr. Savage Still more recently, printing in gold and other metabbas been pFSCtised. 
This IS done printing with a sort of sine, and afterwards applying the metal leaf 
Bnt ttie yeomens of pnntmg m coloim prodnoed Mr S^nbeim are really 
beantifiil as worka of art Tbe copy pietare » nude m oolouni and the Uocke for 
pnatftg eaoh colonr end shade are cot m relief on " sarfoce-metal” pbtea, oonaistiBg 
of peif^y smooth pistes of type metd These plates are then punted by die 
ordmary method, great care, however, being taken that each colour fkUa in its right 
place. 

The folhnrmg u the mode of pnattng two or more " rambow tints** at the same 
ttme 1 Taka ^ eat, ink it wdl and rather ftili, with blaift ink, and get a perfect 
impresaioB on paw not veiy damp t then lay the fooe of the jaiated paper eamuUy 
<m the anrihee of the block prepared for engraving the whites on the bated ground, 
and give it a good soft poll. This will iranafor to the tint block a faoaimilo of the 
wood-oognivmg itseU Thu Mode is then handed orer to the eogtaver, who ente 
out the wfaitea for the efloQida, ahadows, water, ftc , aoeordmg to hia taste, and with a 
view to edfeet The dnt-block la ^nted Ant, and then foe Uack block la pot to 
u«SB,aad foe pressman most be cart^ m diatnhutiog hia different ftki to make them 
Ihdeswi^ usd bknd at foe given npittta Thu is an easy mutter after a little praeuee. 

jC*«aei{flfttMV<ftJVafa— AstofoelaimTriatfajgiofo8pteee,aee 39 Oeo. JIL o, 79, 
amcftdadligr 51 Geo. IlL e 65, and S & S Viet. c. 19. Thera ta no eenaonhip over 
the preai, winch n, however, amenable to foe remedy of an ipjored party, or to the 
eorreotim Of onmmal Jnsboe ( ll%irftni*c Xo» £cr Ind ed 1860) — & 3 C. 

PBIHITKG BLO<XS>~ELfiCTRO Two patettta taken ont by Mr H. O. 
CoUnwanHk^tofriiretff caaantial aemee to foe pnbUabiag world. Bvfooooe 
he la tualdad to take on nieaobad oaontohoue, prqund wifo an equally ala^s 
aorfoee^ wl ImpMpsftn ft t nmefor fknm aar atari or ooppor plaia, wood block, 
aftreo^fpe, lifo^ga^hfo ahwo, «r, ft fori, fittn an otftnal dniwfag^ if dame ft 
tranafea ink on bwnfir pawr, and ftereaac or radnee foa aama to aw xeqriMd cue. 
Tfts n effected tar ewpanAng foe ftdftoanbber ft one oase, after |t ftw reomtodfoe 

ftvmMnat imd ft 4ft e(lMr,bsfon foe ftv*«**^ u nbft' An font larianoe 
the ftaprwrionft ei>laigsdaa1]ft6laituinitterud«pi«td9><»ftw«^lttitedeeBd 
^all^dngfoetdnsdyeiqpradedftdlHi ralforiforinitMftft ftsfiftnotfoanli^ji^ 



fRiKTom m 

cjtp«aM«r owri 

Maser «(n*qgt^bT. me yweeau a vwtfcMfcr aft^g M |i1einirtif<«rwwfc 
rf aelweiriMtoad nent «ttA Ime ooet eoae koBdnftw 
Md Team t» indafle. te ike anato of fke pobUo is ftiAe da^dTelMHtfsiMwan 
Wwtnttd OQt Ike sm wodce fa » aedaetf Am* «UhlL Inrt 

for ifae laa^ no fMUnx irotla tbfak «f aMettpting 

Dwtrskfl, paMic ImiUufB, or fawtoeene * may be mlttsed alM taafad fa pmmu l j^ ^ 
nis hat epplioitlM u pirtkalarly eottsble for maps, is am one, froa fae aiste# • 
aekool atlae*iiiaT^1>k€aiieadn»d(!ti>Mrve for lu^ well «iikMt fae oeaS 

of enmnog the mate, like n^ditv wlili iduA fkie aHemdoe of eiae caa fa ie- 
eomiMahed m not among the least ci its xecoiimiendatioas} for sb engnnl^ tfal 
woidd taka aennl monfaa fai the oidioary mode nay fa eompleMA m focan 
tro to Alee days. Two nnnfabte bataoeea of Ae en e e n e a t lednetioas 
obtainable by Ais proeesa are gtren in ifa efBare IMn edMofir of Jfeenk 
•‘Melodies" and Bfaeat^'a ••iUya of Anefont ftaaae," rseendy inridlafad by 
Meaaia. XAmgaian fo Co. 

Thu patent otfon the eame ffaiUlies to a Tata anmber of the maanfoetnzcs of the 
eowtiy* neh at A« lace trade, cotton prutaeie, damaak and ttonaen lioaira, pottenea* 
napcT'bangiiM, in fast, to all and ereiy one irhoeomlc^ oW or Anpain th^ catling 
It irtU lie veil to obeerre that the eiae can not onlyfa enlarged or dhnmiafad, at Ae 
cate may be, bat Ae pattern can be tatered iit font t Ant a oifoolar detagn can be 
made into an oral, if required. Hr Oollina, by hu teeond patent; la enaUed, after 
As«e impiesnoDi are once apcm the gtone, to make them into ^tro blooks, that 
Tedocing also the cost of pnntmg engrtTed plates, 'which is effeotsd in the ibU.ow- 
mg manner *.>.1116 Impveetaon b^g placed tm the liAogr^ilne atone or the sine 
plate—etAer one car Ae oAer can be employed'-acid u apfdied to abraae to m 
oertefn extent Ae ctwe or metal over Ae unprotected portioDa ; when An w 
raffleieatly deep a moald u taken in wax, Ae sorfooe ctf whicA being prepared is 
snhlectod to Ae electro’type process, and Ant a copper Uock u obtained. See 
PaoicwiNCoaaAFHr 

PRINTIKG INK. (£iiers cfmpniHenc, Fr , SucidrSeketfaria, Ctann.) After 
TCTiewing the different preactiptioos given by Moxon, Breton, WpiUon, Lewis, Aose 
in Niehcusonk and the Bfaesre Ailune’ Ihctionanea, m Beet* (^oopsdia, andm Ae 
Freoeh Pnnier's Hanoal, Mr Savage* eaya, that Ae XD^rtameraaBntannicau the 
only work, to hu hnowkd^ whicfa has given a recipe by whim aprmtii^ ink miiAt 
fa made that mold fa osed, tboo^ it w^d be of inftimw quality, as acknowledged 
I7 Ae editor t for it speeiftto neiAer As qnslitkB <rf Ae maitenala, nor their due pro. 
ptartione Tbe fine black ink made by Hr Savage baa, he mforma ns, been jmiiioaoeed 

some of our first printers to fa nnnvalled, and has proeored for luaa As large 
medal ftom Ae Society foe the EnceoraKemeat of Arts. 

1. Zauud otl — Mr B. says that Ae Imseed oil, however long hoilad, unless set 
fire to; cunot fa brenght uco a {moper state for forming pnabng ink { and Aat A« 
fiamAtosy famotavesWiy mtmiguAAdby Aeappltealtonofapctaty tl^&tuaeovas 
to the top of the boiler, which Aonld never fa more Aan hau fiaU. The Ffan^ 
prefor nntoll to lineeed, hot if the latter be old, it is folly asgo(id,andtiiaoheliM^, 
m thu eoontry at least 

2 Biaeirom is an Important article m Ae eompontioa (ff good ink , aa by netting 
it m Ae oil, when that higredient is suffieaenay boaled and biuut; Ae two combine, 
and form a eemVoond appretronatzng to a natural balsem, like Aad of Chneda. 

S 5bap.~TbiB n amoat fanportant ingredient w ppBtu^g ink; whidiN not even 
mentUmri in any of Ae reeipea prior to that m Ae Jmyed y m Ae .Ontaniuca. For 
want iff soap mk aeeomii]a.teB apm As fooe of Ae typea, so aa oompltaeiy to dw 
Ann op aftn emnpac^vety fow impreseiona bafa ben taksai it wiu not wash <m 
without aUuhne ma, and it aktm over very soon in tlw pot Tdiow roifa soap is 
Ac beet for Uaek Inlu, for Aose of light and delicate Andes, white curd soap irpro* 
foraUe. Too much soap ta wt to render the impTmtaon Inegabtr, and to pivvmtt Ae 
ink firom drying qulekij. Tm proper propoitioD has bean hit; irhenAetokvmha 
dean, wiAout di^^g Ae sorihoe of Ae types; 

A Xeapr hladL.^Tfa vegetaUe lamp bieek, add fa fiAmi; takes by for Ae moat 
vamiA, and antwsmfiur making the beta ink. SeeBx>aoK. ^ 

S. /MTsMsed h too bew^ to fa seed alooe as a pigment for pefafiag fok| b«l H 
mqybeaddedwUb advantage by grinding a litfie oTit i^nimilter wiA Aa|a^ 
Hstek, ibroertam poi p o a e at tbr faetanee, if an e ag e a r fa g oa wood is required fa he 
pifateA BO as fa predim Ae heat poaslbte Mbct 

A Migsalonb«rwlAsneq^«fag^ of presslan Mae, fadril^ fa tafattyufai 

* lirire woAm M Pnretatto or Wtatag lA } fata ItaS^ 



Tsssnama mmsss. 

off titolirovm toM iak«> JCc. Stnff* loooBMiMait 

iiUtttolBOinTedtobogmnftllk'rflA iSw udigoaod pniriu tta^ toglm avidh 

tetie «o die tdooic idk, 

7, J3!iifaaa^M|iMi»d*aa,1gra«t(»e«BdamiiIU9r,'i^*9MpiiqKafdonafte«p 
ua figment* fams sn eueafonmeotte ▼Uek die vrinlcT em^ yfrj 
tOfwaiigauwAj vkentewUbeitoeiMmteaiob mepeonSeritiiettimmaer. 

After the enoke teffoe t» nm dm the boilhig odl. a tnt of paper itmk Id 

the cleft end iffa InigmiA dwaU he applied to the eiir&ee,to eet It on Sre* w eoon 
u ^ nfoor «U1 burnt and the fteine iluald be aUoired to oontmue (die poC beii^ 
ueawhile raaorved frain erer fte fire, «r the flte taken from under Uttp^) till a 
Mople ef the vundA* eooled iqran amtUet-kiufe* draws out into itnagt of about half 
an inch hmff between the fiagera To dx quarts of liuaead od thoi treated, alx 
pounds of roeui shoiddbe gradindlj added, es soon aa the froth of dee abaUiUon hae 
ubaided. Whenever the raem ia diseolTed, one ponod and three quarters of dry 
brown soap, tf the best quality, eat mto ahoes, la to he btrodoeed cautioaity, for tta 
water of eembSitatum eauaea awmlent intnmeioeaee. Both the roain and soap ahould 
be w^ attrred widi a spatula. The pot u to be now eet upon the fire again, m order 
to oom^ete the oombmatum of all the omubtoenta. 

Pot next cS weU-groond indigo and pmssiaa blue^ eadi S| ounoei, into an earthen 
pan, soffieiendj large to hold ^ the bk, along with dponnda of the beat tkunenl 
Jamp black, and ^ ponnda of good vegetable lump Uadk , tlien add tte wann Tarnish 
b; slow d^reea, oarefollp atimng, to produce a perfrot ineoiporition df all the 
ingredients. This mixture is iiext to be sabfpetod to a mdl^ or dab and mailer, till 
it be levigated mto a smooth niuibsn paste. 

One p«ind of aanpofine printing ink may be made \ij the foUowbg recipe of Mr* 
— Balsaiw of ewvi, 9 os. t lamp black, 3 ox. , mdigo and pnanan bbe 
, p. nq 1^01., Indian red, | oa., tarpentme (yellow) aoap, dry , 3 oa. This 
u to be pound ttyon a abb^ with a mnUer, to an impa^ble moothnesi. 
The pigmenia need tor eotoanng pnuting inka are, carmine, lakes, vermihon, rei. 
lead, Indian red, Venetian red, chrome y^w, ebTome red or orange, burnt terni df 
Stetmuy gall^stoocb Roman oebre, yellow ochre, verdigru^ blocs and yellows mixed 
tor m^s, rodigo^ Prnonan Une, Antwmp Mae, umber, mm, fte. 

raiNTINO MACHINE. (Sf^popropdie m«siMip«s, ZhwehnawAms, Oerm ) 
No impcDvenent had been int^noM b these unportaiit machmei^ from the m- 
Tution of the art of pnatug, till toe ^ear 1798, a pmod of nearly 350 years, In 
fir. l^dinb luteieating aeooont pnnbng, m the J^tMioenqjAieaf J^eeaineroa, may 
be aean reprasentabons tba eariy pruKhag-preases, which exaefly resemble the 
iroodea.in«ieae8 m use afew years back. 

Por toe flest toaential modidoation of toe old press, the world la lodebted to toe 
ble Ear! Stanhope. His press w fonned of iron, without any wood, the taUe upon 
whieh the form of types is loud, as wed as toe pfatoi or snmoa which immedutely 
gives toe jmprBBwn, la of cast-iron, made perfectly level i toe platen bamg btge 
enon^toptintawh^sheetatonepalL The eompresaioa la applied hy a beant^ 
combnatioB ot levera which give mocum to toe serew, canoe the i^ten to descend 
wito pcogresdvely mereaiuig fbroe till it reacihes the ty^, when the power ^roaebec 
the maximum , upon toe infinite lever pnneipl^ the Mwer behwappW to straighten 
an flbtase-ang^ed jomted lever. Thb press, however, like all hsflat-tooedpredeomsors, 
does not net bv a emrtmaoas, but a loetproeating motumi nor doea it much efxeeod 
toe old presses m j^nctiveness, since it can turn off only 860 inqnvddmu per boor t 
but It IS capable of prodoobginnch finer piemwork than any steam or band madune 
yd invented, tor ton reasiNi —the best work lequims toe best bk, which is fbfl; and 
requires a longer tune b dutributing over and beating bto the form ot types than 
toe Aim e^]r» ^ conseqaently browner ink reqaiied 1^ the rapidly moving machina 
It If a ranatkaUe fiwt that toe Pssjty Msvasne was prm&ed at the und presa, 
altoangh toe oditor aasnred his readers that toe oylmdrieal form of nuutobe was 
otyMble of primingtha finest impressions from woodcirta The matobe, bowavnr^ 
has toe ndrsutage of snifoeButy of oolour in bkuig tomoghoat a whob mpremoa 
The iron platen of the Ekuhope preia was eappoaed at one tima to wear out types 
mndi aomtar toan toe dd wooden one, but expeneneo does not wamat ua in 
aapportiagtoUi statemesM. 

Tte first Mcson who puMblr prqMed * mlfAeitiiig prbtiagupTCm, vaa Mr. 
William Nitodsou; toe ^ emtor of toe FMeaernktS ^ obtuned a 

pateot b 1, fior utyonog types opoa a tyliadtual satfraa (sae to 16U>| 
8, for srolybg toe ink non toe snxfoca of toe typeA' ftsk, by eamung toe mnfoee 
tf a tylmder smeorodwito toe oolonimeMBattevto rdlovsr tossni. er dscMsitoig 
toe tj^ to ^y toemedfus to too i^wider. Ear As pancoa of ^wadbg toe 
sto prmity aver tob o^ndw, hspNfosed fo aifty Amur laoM dWertoutbg ndlms 





iMtehsOa^r ignbit Aa tbajpaa^Wluwa feaeWM 

aftheUttvr 9 .**^pntBm,^i»wfM,**aUpiifimprud»»iifmaceomp^*^fm 8 at 
or cylindrieid ler&eot A«t Kl««>w^p*pertopu*betM<ttt«gf43iiKtfiM^«M 
ofvMekkwttelbraof trpea atae}iedtoit,«iid ferm^og pgft tii» l i( n#M * M a< 
the oibtf ta &d«d inth ttoth, «ad wmi to pnm th* int>er sb m to n 

inwtcidoa of the edottr pmsowly ipfAtedt orothenriK loaaar thelbmof ^fpgik 

jwenoedy e^otdfod, ^ e toee wt 

encccMm eonteet ifith nif pepev 
KKUd • cylinder wiA wodUhi.'* Bee jte 
IHGk end 15l6ir* 

The firat operative pnndiig aeeluae tree 
ondoahtedly eontnved and. eonatmeted 
aader the dueetioa el^ M. SZiaig, a «la^ 
maker from Saxony, who^ eo early as the 
year 1S04« was ooeapted in improvmg priiit- 
uig>'jire«ef. Bavmg Jhiled to ioterect the 
oontinestal printem in hu mevs, be come to 
Ltnidon soon after that period, and aab> 
, miUed h» ptana to Kr. T Benaley and 

Hr O Woodftll, well known printera, and to Ur. B. Taylor, 1^ one of the editors 
of the PAtZoaopAt^ jlfapBrna 

mteae gentlemen afforded Mr Konig, and hla aaaiatant Baner, a German mechamc, 
liberal peoamary anpport In 1811. Im obtained a patent for a method oS working a 
common hand-piasa by steam power, and 3000 copies of aigoatine H the Ivew 
^aanai Stguter were printed by it, bat after much expense and labour he was gkd 
to renoonoe the aidieme & then torned his mind to the use of a cylinder fbr emo- 



KielMlMn’i far XldialMn'* far 

arcbedtrps* eommon trpo 


mameaUDg the presauiv. instead of a flat plate, and he Anally succeeded, aesMtane 
before the 88th November, 1814, m completing hu prmtmg automaton; fbr on that 
day the editora of the Tma informed their readera that they were peroamg for the 
flnt tunc a newspaper printed by steam-unpdled machinery, it is a day, therefore, 
which will be crer memorable m the annals of typography. 

(n that machine the form of type was made to traverse horinonlally under the 
prenore cylinder, with which the ^eet of paper was held m elom embrace ^ means 

« 1317 of a senes of endless tapes. The was ^aoed m a eylm- 

dncal box, firom which it was ^traded by means of apoweiftil 
screw, deprasaing a well fitted piston ; it then foil between two 
roU^ and was by their rotation transferred to several 
9 9 ^ Bub^aoent roUen, which had not only a mocxm loniid 

V-A their axes, but an alternating traverse motran (endwise.) Thu 

T " srttem of eqaaluing roUera eermhtafed in two which applied 

Kwis'j far MW the ink to the ^pes. (See jSp 1917 ) This plnn of inku^ em- 

ii£of (iwihML dently involved a rather oompla meebnnum, was heaoe 
t&dfenft to manage, and aometimes required two Aoim fo get into good workup; Cnm. 

Id order to obmin a great many impressiont rapidly Uie same form, npaper* 
eonducttng cylinder (one emhracM by the paper) was moonted upon each aide of the 
inkmg appantos, the form being made to travene under both of raem. Thu donUe- 
actioo jnsohme ibnw off 1 100 itnpmHieas per hour when first fimdied , and by a 
aabseqQent improvement, no leu than leuO 

Mr. Kbmg’a next feet was the constroetion of n machine for printing both stdea of 
V iKiB •«- newspaper at each complete tra* 

S S veru of the forma. This rcaemUed 

^ two single maefainei, ]^aeed with their 

cylinders towardi each other, st a dii« 
A A foocetff two orthreefoetf theahpetwM 
X OoDv^ed from one paper cylinder to 
another, na before, by meanaoTtigMe; 


Kmiis'j far MW 

iulsof (IwihML 


KOiddi donbls. far both iUss of Uls ibsst. 


the track of rile riuet exaefly raeuhlaA 
the letter B laid horisontally, rinta, rat 


ana me aneetwMtimtea over or reversed in the eonrae of us paHag& Atthefixstpaper 
oyimder u rtMived U» impression femn the first form, and atl^ wooDd it veemwft 
Hftcantfieseeimd&Tmi whereby riie machine eonld print 798 riieats cd hoah letlaa** 
pten ca both rids# in an hoar This nrw register appantqa wns raeetad for lli^ 
Benriey, in the year 1810, being foe only mashme made by Ktautfliv priaring 
sqpoB iMfo udee. Sse^ 1918 « 

Mmn. Donkin hna Bae<m had for aome yeiM pwviow tnfUsi&MfokadfaferiUir 
eng^wifo printfarg naohiMa. nd had InM hi IflU, «a8BM*|ii88Lfo% 


« TbariMuuru In tbwa Iftit dagfuaL Uis, in< 
SssB, foe spra elMlillw Mpor tafo wintaa 

aririMi and fosaneesfooe foe ran ramies^ foe 
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^tafinAlf^nOmt nmmiA iriak ttw Hw m tT wI tfw of ^ pnwMfo 

&fkBCt TO wnnM «Mte prom &Akaed M A 

MSTOtnaitiw ^ HiTO Ooe •«& bmUm to TOMid ftr A« ^ 
TtMltgf «f CmbrUlgaw (In It to * beaotiM speeiaMa jagotoas 

BoTOTOMaiid CBodTOlaa«TO(k Tlotag^ it to frand ta ba «m> ooai^loated dar 
aommcai opetatiTN, aad ddbe^fa la th« medk^sm oftlu 
inkiiV proMH; yet St ni>i3dtsi &r tba fot tune the elairtlo 
nkins foDan^ aowpOHid itf dne eNotmad widi treaele^ wliwli 
done eoMthnte aae af the a ae rt iavandTO «f modem ^rpo* 

year 1816i Mir* Ooirper taaed hie mind to the 
wliieot of printiBg nutehiiwa, aad la otMiperadoB with hu 
putoer, lir* Applege^ oanied Oto to an iiiilo<Aed-for degree 
of poftetion. Id IdlB, Mr. Cowper abtained d patent ftr Doiddn end Baetfl'i 
oarrmg itoreotjpe ^atee, for the paipoee of ftdug them on a 
ayttnder Senaal machiaefl eo aonoted, cepablo of printuig 1000 abeeta ^ hour 
aponhothn^ are at wnrii at the present day. BmJ^ 162C^ and 1631 In these 
TOhine^ Mr ,520 _ ^ 1531 

Cowper plaoM 
two pimer oTiin'* 

denOHiy^ f 

and^auttt each 
oftbeaaaeyiinder 

for the Os«par^i)Bffle.fiirc«rrad Covpw’titniU^ftvbathi 

pladeS} of Wawotyps. ihaiC 

Aho foor oylmdeti la aboottwo foet in diameter. Upon Uie sntlhee of the stereo- 
type-plate finder* four or five inking rallen of shoot three inehes in diameter are 
pbeed; they are kept a Ifaeir positioa ly a firame at Nch Nd of the said cylinder, 
and the ante of d» rcdlera leat in wertieal alota of the ftome, wheraby baviog perfoet 
fteedom of moboo, they aet by their gravity alone, ^ require no adlnstment 
The ftnme wfaaeh eapports toe inki^ rollers, oalltw toe waTing-fiame, ia attotoed 
by bingea to toe gaoerai fkimework of the maehiae , toe edge of the atereotype-piate 
cyhader is ladeiMed, and robs against the -vaviog-finme, eansmg it to vibrate to and 
fro, and eoese^Motor to oany the utomg idlets with it, ao as to give them an 
nneeaalng tnmne movemenL Tbese rollos distribute the ink over toree-fbnrtbs 
af toe aarfoce of toe erlbder, toe other quarter being ooeiqiied by the curved 
ateisotype {daten The mk la oontained in a trough, whito atanda paraUel to toe aaid 
^flmder, and la formed by a metal roller revolviiig againat toe edge of a plate of 
iro , in ila revtdntion it gets covered with a tom dim of mk, which la conveyed to 
toe plate ^Imdcr by a diatfiboting r^er vibrating between boto. The ink la 
dtAro ^oa toe ^aie eylmdec, aa before deecnbed ; toe jplatea in pasaing under toe 
taking nwais btoaeae ehatged with the colonred varnish { and aa the wlmder 
floatinaca to revolve, toe platM eome into ecmtaet wito a aheet of paper on toe first 
pqwr ejiUadar, whato ta then earned by nmaiis of tapes to the second paper cylinder, 
whan it leceivw aa Smprasawn apon as opposite tide from the ]datea i^pon the seoood 
blinder. Tfoia toe prinrine of toe abete la completed. 

In order to ad^it fhia metbod of laklng to a flat typc-flina m a chin e, it was merely 
veqnirite to do toe mme dung upon an extended flat aarfoM or (able, which bad 
been perforoed t^on an extended inlfaidneal lurfhee Aooordingly, Measra- Oowper 
cad AyitegBth eonatraeted a SDatoioe for painting boto ndea of toe abeet fomn type, 
fadodmg Qm inkay t^pantna^ and toe mode of eoavejlDg toe aheet 1633 

tomn the one |mto eylmder to the otoer, by toeana of drama and e 

tapea ft Sa hi;i^ ereditable to toe adeailifle iadgnmt irf toew ^ m 
patetitiin Act N nesp-noddluig toe priitting«uwmiw,they dispeneed 
witofi»rfyitoeBia, whMie Tla tod faMr.l36nS(^a|ipBWrtaa,s1aaMr. j \\ 
Bewteyregnestod Aem to a|qily toetr impronsMBta to it // \\ 

The dii&Mtm adwsntagte of Omn maebiBea, and wbieh have / / ^ .A 

not bUhssto bean efaaOad, an the oaifona dtftribntleo of toe mk, // \ 

toe eqiia% aawdlteddtaaoywUhvUeh it Is laid npoa toe types, U 

toe dluitoM^ to Itee^ndilaio, BStoiiBtfKto one hrif p^a gtvcD 
quantity of letteqro^ atoi tha irhtoh tke wbete iiie< 

ohsatomlamaaai^ TlrnbaindtoUiig-iellNanAflhikrifamiiig-tabto CkMtptsVUi^ 
iwvaoe(miaMmtoeveryprintuw-eaoetolBuropeandAaBeilea,iathe Mtemdnltor- 
toTOTOorib.Coi^,a»dwaaipedi«dtoWay«ieHU swadMili^ ^ 

todkagaTOntMaktomatouici,eff«rtoabadliOted^5WI»iBdSiood haato wly 4 
^Btl>^tetlte»0NwaaprN»ondBTOapiTOifttiy. 



iTAcmm m 


««MtTigiglflB» au«1k«imtl««e«aAdr4dde piMeifMeMir «9aa4lM bM(t<irdw nnc, 
■ ft T«i7 dlOftftlt pnAkn, -vliieli nn TpntdoaOj bjr Umm. 



Ajn«matb and Govpar'i itiiAta. ^l>)ssuh nft Cn«p«^ doabte. 


Oovper. It ft oomparatiTelr efttjr to nake a machiae wluoh shall pnot the one iriSe 
of ftr ihnt of paper flnt. ftnd then the other nde, hy the renunvl of one fintof end 
toe latitritoBtion of another * and toot flur did Mr XSmg adraaoe, Ac<ffrectreguter 
tvqtUKft tlie sheet, after it haa reedred jta Sift anpreadon from one c]duid«r« to tmrel 
ronnd toe peripht^et of the eylindenfeod drama, at toch a rate aa to meet the typta 
of toe aeoondtide at the exact pourterbiich wOlentore tola aide Sdhog with getuwkneal 
Dioe^ iqimi toe haeK of toe Snt for tom pnxpote, toe nhnden and drama nmaft 
reroire at toe very aame speed at toe camara nndenieBto , hence the leaat incor^ 
nwtnets to the wotkmantlup will prodnee sura defeetnre ^rpofp^hy as wDL not he 
endured in book^pnntug at toe present day, though tomay M toieriued In newqiapera. 
An equable diatrihution of the ink la of no leas importa^ to beantiflil ktterpresa 
See^pa 1588, 1584. 

The machines repreaented in^i 158% 1626, 1587, an difterait torms of tooae 
which have bora patented by Meatn Applegath and Cowper That toown injl^t. 
158% 1687, prints iwto aidea of the aheefi dannffiU passage, and la capable of throw, 
ing off nearly 1000 finithed sheeta per hoar, llie moiatraed qoires of blank pa^ 
being piled upon a table, A. the boy, who stands on toe aborning ^ttorm, takea np 
one abeet aAw anotoer, and lays them npon the feedera, wbira naa aeveral linen 
girtoa passing across its auitoce, and round a pnll^ at each end of toe toeder ; so 
that wranever toe pulleys begin to revolYe, the motion of toe girths caines forward 
toe aheet, and delivers it over the entering roller s, where it is embnua^ between two 
senes of endUsu tapes, that pass round a aenu of tension roUen. These tapes ata so 
placed as to toll partly between, and partly extenor to, th^ pages of the prmtuig i 
whereby they remain in close contact with toe sheet of paper on hoto of its sidMdurmg 
its progress through the machine. The paper is thus coxidncted from toe first ^nting 
eylmder r, to the second eylmder o, witoont having toe tnito its ro^rter impaired, 
so that toe coincidence cn toe two pages is perfect Theae two gf^ cjlmden, or 





in coatMt with the flm&ll ti»uicHi rollen a, ft, e, 15S7, and finatly amves at ihe 
riiller k, which may be called the commencement of the one aenea of endleca tapn 
The other lenes may be tnppuaed to commenoe at the roller A , it haa «o equal 
nomber of tapes, ud corresponds with the ftnner in being placed nmon the i^linders 
so that the dieeta of paper may be held seeorely |htwen tnem. Thu second aeries 
deeeesds from the ndler h, fig l&i7, to the enUMfag drum s, where it meets and 
eomeides with the £tst senes m each a way that both sets of tapes proceed together 
under tke pnatuig cyluader f, oner a; inaer i, and rotnd a, until &ey arriTe at the 
roUw t, fig ms, where th^ aepente> after haring oontinued in contact, except at the 
plaeca iriiere the sheeta of paw are held between them The tapes descend {rom 
the foUer t, to a roOer at A, and, after passing n etmtact with rollen at 1, «, a, they 
dually amre at the roller A, iriiere ttiey were sopposed to commence Hence two 
aenea of tapes aot mranably in contact, withont the least muioal interfbrencei 

The runoci ^hnden wd diom rerolre r«ry tiraly by sNSDa of a system of 
toorhed wheels aM ptnims mounted at their ends. Two horisontal forms of ty pes are 
laid ai a oertalo diitance apart upon the Icmg carnage m, adjoining to each of which 
there u a fiat i wamihg plate, or inhing table, in the same plane The common 
eansage^ beanog its two foniu of type and two inking tables, is mored backwards 
ud forwards, mna one end of the {urinUng machine to the other, upon rolleTB 
attached to tlm ftnumAForh, and In its trayerse brings the types into contact with the 
Aeei of paper laaegeA by the taw round die aurfaces of the printing eylmden Thu 
altenate mosement of the carnage in prodaeed by a pimcn workmg mteriiately into 
the oppodte udes of a tack under the tahlei. The pinum le diiTen by the berel 
wheels s. 

The mechaaiwn for topplyhag Ae lafc, and distnbnung it over the forms, u one 
Ac most ingnnons and ymnable inyentunu belonging to thu moompanble machine^ 
and isao ai^y adjusted, that a single grain 4 ^ the pigmimit may wuike fbr pnntlng 
one side of a dieet TsMsaadsnetam laAungammtiiaazeiirovidad, oneateaou 
end of die madhine, adapted to uk its own form w tfpe* The metal ndler i, colled 
the dudor ndler, ai it draws ont the siq»{dy Ink, a stow rotatmry motum eom- 
mmuented to it by a catgntcord, whiA passes round a snutU pnll^ iqion thu end 
of the shaft of teprinfeuigtyJioderti. A horisontal plate of metal, with a straight- 
gromid edM is acUnsted net serewa so as to stand neariy in eoBtact with the 
doctor T(d&r Thu has an upright ledge behind, conrAting it iato a sort 
of trouidt or magamne^ ready to impart a ooatmg of mk to roller, as H 
revdhes ewer the tahla., Aawdiar roller, eorered wi& elastic compotidon (ssasmMwX 
called fite ribratiog ro^, w made ta tnwal batwcM dte dnotor roller aqd the 
inking taUet tiie wforatang ndler, asit nses^ tcoedua the dsetor roller for an jnstant^ 
abstracts a film at Ink foom it, sm then descends to tcaadhr it to the faUa, liters 
are d or 4 amall roHeti of dta^fanboa, plaoed aemsewtMt dtagonally aeiois tte taUe 
at as ^Imsd oriy two mehio ftum a pamUsl fa tha sad of ftm flrwM>, fltfoidted 
deader asta^ies^ at wertaBd dicta, atfitav^to 




«uv FBcmBe MncmnA 

UMuterilwSM^IKiptobildhiMbnm*.;^ Ifi9ft,tm$afte4i»i]ieift w stt^neia 
Km of lok. to ta bmSatfi^ tiitifctiitf ^ tUm to tte typeiu Btam msh tm 
tkat the ftriM smW a. mii^lMo ffmiNo to rad fto, whwh fa rwMtlto sir tho 
priotuir of ovoirdMOt, they mfL. tootikal no lea* tban.elglHt tantee by the iskiog 
MUm. BoA dfatetbotutf <ii9,Aitiaf ndfan turn la doea nhidt pMOodc tbam to 
ifae rad fall eoM to tar viifa their wlMdeireigbt Bpon the inl^ tMde nd the ibm, 

■vhetoW tlNgr never atand fat need -od Mqr a^vetaieiit 1)j aaNV^ hot m afar 

far non vara dvoened laio iMr rtanentnr idaeoe. 

Ifaitien » givca toUte vUole eyieai mparatas by a atrapfaoni a ataam eogiue 
Ccna^Teandapalfay nfaMd at the rad df the axle at the back oftheftaaie. 

The oneevdoa tt fnirtiag la perfarmed at fidlowa :~Boe/p 1587« 

The ataie btag eanMly hud, oae by eoe^ i^mb the haea girth^ at the faedar a, 
fhe voitafB a and v are made to moTe. by meaai m a legpaaent vlmelt throogh a par- 
iMB of a rantdotioa. Tbn movraseat eamae on the abeet of p^ira taSloienUy to 
introdtiee it betvera ttwtvo aenea of eudkaa tap«a at the point voere diey meet each 
other opoB the ratenng drum n. Aa aoon aa the aheet u fairly embraeed between 
^ the lap^ the xoOen c and n an drawn bad:, operatiafn of a weight, to dieir 

onginal poexdon, 80 aa to be ready to lotroduoe another abeet into the iMahnw. The 
■tag adraoeing between the eodlem tapea, appUea itaelf to die Manket npon the 
pridraig i^linder r, end aa it Terol-raa meeta the firet Itan of typea, and reofavea their 
napTMoa ; after being thna printed ra one aide, it u earned over b and under x« to 
the blanket npon the pnndag eyltoder o, where it u placed m an inrerted pontioo t 
fae ptinied eide being now m contact widi die blanket, and the white aide b^g out- 
war^ meeta (he eeeond Ihrm of ^pee at the Piwper inalaiit; ao aa to reeeire the 
aeoond Hnpreaaioii, rad get oomidetefy printed. The perfaet >1»^ on arriTing at the 
pon^^^here die two aenea of tapea aepante, la tosa^ out by oentnfiigal Ime into 

nie diagniJ^^ 1598, diowa the ama^ment of the tapes, agreeidily to the pra- 
oefang deeeripetai the faeder b, with 


die T^Iaa c and ii aeon to hare an 1523 .a 

indraaBdratendlaragwth. f ^ a 

l4e dagram,>V; inp, raplaina the 
dfaaetBM w » iiMudnne eontnTed by 
Mawm /^farnih •rad Cowper far ^ 

printing 1 m Thnea newapaper j but \ JS { f( ‘ Vf 

vUA fa now ameraeded 1^ lb*. AKile> ^ « t 

gBhhYertieal Rmtaig Maebrae. Here 
there are four ifausea to fay on die aheeti^ 

asdfaortoiakethraiiriF.eoDaeqiiiendt, “A d“ ^ 

ta a mfaia a e e of mght tads u requreA 

r,p, a; r,ai« the fear ^Uea of paper j r,v, r, r,are thefenrfaeding-boardat a, B,n»^a2« 
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B,fri«t8ihe«ttatlu>da, inTetiiniiiig from sto jt, Upnsta riieetiBt4Biid 8} irlite 
ili« oyliadvaHaniKt^ JUlitogivetbennpr««oB,a]id nae« to pensrtdififbnataptM 

UBlOBOlMd. 


Each of the luiei inaTkc& U eonswto of tlfo eodleae tapee, erhidi rte& he eontack 
IB the parti tboini, hat lennitB at the ettenng drumi m, and at the taluiig off ^rte 
^o,o,<k l%fl return of ^ tepee to the eirtenng dram ia ondtted m the Mgram, to 
bt<M omiftiatoii of the lines. 

The theeu of paper 'bemg laid spon their zetpeotiTe feeding^hoerda, trith the fore 
edges jnst in eomtect vidi the entering dram, a email toller, called the drep-down 
roUer, foils at pn^ter intervala, down upon the edges of the iluMta ; foeflmat aud the 
roller hemg then removed, ingtantly oanry on the sheet, hetveen (he upei «, de«%. 
wards to the printing cylinder, end thence nnvards to o, o, a, c^ where ine tapes are 
parted, and the 4wet foils into die hands of the attendant hoy 

Thie fidly «nsw«vd the pntpose of The Ttner until the immense deflAnd 

upon im poven rendered it neoesiaz 7 to pronde a maehme which could wed ^ 
jfom 12,000 At 15,000 CEViet cf^ paper per%nir 

Hr Applegath, to whom the world is indebted for the inTention of die pnntmg 
snadnoe oapahle of doing this large du^, decided on ahandooing the reeiprocatiBg 
motion (ffthe type form, arranging the apintatussoas torender the modon contumouau 
This neelMBiiray mTohredeiroular motion, and acoordmgly he TesoWed 1 ^N» attaefai^ 
the cdamns of type to the aides of a large dmm or cylinder, placed wiu its axis ter^ 
ticsl, mstead of the bonsootal Arame whufo had been hitherto used. A laiga eential 
drum IB erected, capable of being tamed roond its azia Upon the sides of this drum 
are placed remoally the colnmns of type. These columns, stnetly ^leaknag; form die 
udes of a polyghn, the centre of which eouwidcs with the axis of the dsrum^ hat foe 
breadth of the ccdumns is ao small compared with the diameter <ff the drum, that 
their sorfoces depart very little from the ngular cyliiidncal form. On aaother uA 
of this dram is fixed w inkmg table. The oireamforence <if this dram in no 
TYwm printing machine measores 200 mcbes, and it is consequently 64 indies m 
diameter. 


The general fbnn and aiTan|maeDt of the madune are represented 1S80, where 
» u the great eentrsl dram which camcs the type and raking tahlea. 

Thu dram u aarroonded by eight eyhndeis, a, a, foe., also placed whh dtesraxes 
Tertical, Bpoii whidi the paper u earri^ by tapes in the nsiial manner. Sedi of these 
^linden u ooimeeted with the dram by tootlud wheela, m soeh a msoDiter that their 
earfoocs reapectiTely must neoessanly moTC at exactly the same velocity as the eaifooe 
of the dram. And if we imagine the dram thus in contact wifo these eight eybndera 
to he pat in motMn, and to make a complete revdution, the type fora will be pressed 
eneseasivdy against eadi of the eight cylmders, and if the ^pe were preruua^ raked, 
and eeoh of the eight i^lindcrt soiqilicd with paper, eight daeets of paper woold be 
printed in one xerdubon of the dram 

It rcmaiDS, then^ore, to explain, first, how the type is eight tunes Inked in each 
Tevolntum i and secondly, how each of the eight eylmdecs u snpj^ied wiUi p^perto 
lemve their isopiressioo. 

ylinden are placed mght adi ef inkfatg niters ; sear Sktwe 


are placed two dnetor nllera, These dmeto* roUen leoelvB a ccsbng of ink from 
reservoirs plaoed above them As the inking table attached to the revohura dram 
passes caah of these doctor rollers, it receives frosn them a eoauag of mkv » next 
encoonteis foe hiking roUera, to which it delivers this ooatmg. The rapes next, 
the oootiaiied revoloBoa of the 4rniii,ePooantsr these iaku^rdteira and xeoeive from 
them a ooataag of ink, after whidi tb^ meet foe paper cylinders, upon whioh th^an 
xBu esBid, and the p^ting u oompleM 

ThM in a nvolnfom of foe great oemnl dram foe faking tahfa reedvea n 

aaj^ s^ fones snooaanvdy from foe dBcCorndtetiL and dehrara over foat snpply 
eight tarns soeeesdvely to fo« mking rollers, which, fa fomr tarn, dfover it 
tuMi Mosiidvcly to foces of foe ^pe^firom which It u convs^ flaally 
nlflri imMl sf paper hrid npen foe e^fht cyraders by foe t^as, 

Xfa exmaitt how foe mg^t i^lmdes are sapdied wifo JWlcr^ Ov«r astfo 
of tbsmfa axeded a slopmg desk, k, 4, dstx., apoa a itoek ofkaprinteft papet it 

depodtad, Bedfiafomdt&sundafoa **teffer«a,* who podua loanmflhfrpsgar, 
foeet by ^eet, towsrdt the flagert effo am a a fc i i i a. « 

tW* ituEML. seitiwe apea k, tint Amr it dows fa t rartiail ka twwn 



in ih* (lift Ito vidk 4i0 

•Ate tarn «f tan» Aimed «t lUi pOittlcM Ui tacte*. 

MteteiaUftedte^ telf<wW<ttii#iiiterw iff<wi^tete»eiwidDe>aiiflH 
mne li n ri iw wl tewrfiih j fcwi tei i Tuft towdette 

AettpmteteMtMieylilidteAiete pr meaiffea tWe«»eadtratedL ftkiteB 
emiflIteA terisBoteOf &r ite^ter aa tte alter Aten, wtitil 
atelvee«tMiate4itet«lHn^**4tkM«ff*a«eteit TteftimniiCtteiiiwhfaM 
Pie Aeie dieenayd firem ted tte "lOLet off** mritrae il^ end diMweae li 
wan Um deft. 1 teiaaavenpiitfDeP 4 )ii^dioiit mterrwtiiOat fte moneotniPtaBjb 
fteetdcBMnft AaBltetettdaiffffK4^|iiijMoe»'*«adl>fl^teniedTertiepl^do«ii- 



wuds tegiBi to more teKicoalanT, ppeoe u left fte anofter, rrlddi be immediately 
•afptea, pad tQ ftu mauMr he deUren to tiie maelmn at tte areiage lato of two 
•teem ereiyffre PoeoadB^ aadtim aaiite delnefy taUng ptem at epob of tte et^C 
cyfindeea tten ue 1« fteeta d^m«d and pnated erery fire aeoandu 
It fpttead ftat by fth maolune ia ordmary WMfc between 10,000 and 11,000 per 
tear eonffa pno^ , 1»t wift veiy expmtnen to detirer ftp lAieefta, a itiU giemer 
•peed aaate attained. Indeed, tte relocltyii limited, not any oondibaua&etmg 
tee McUne, bat tte power of tba tnen to deltrer tte fteete to It 

bi eaee of'inymkddireiT a dieetfe ipoiled, and, etmaeqoently, fte efltedre pw- 
ftmaaMe of tte maoliiiM la impaned. U, liowerer,a atiU greater ep^ Of piimiitg 
were leqabed, fta aaiae deacnptian of maehiiie, wittentdiaiigug Ha parlaeiide, woald 
teeeaeiBnttettetsigaii^^t it wwdl be neoeepaiy that tte typea iteM te lor- 
roandad wtft a gceater aanbeir ef piiodag ey bndeiw 

b tem te lipte m Ptepiwiv Jtes iteee mRTMBdtag 
ef np 3te«anriuM,aieBotWB!fl9nnly dtenbetedraead tte great ftnmi 
thwaaeeeeimtigedae to leaf* «• one ftte of that dnimte open apeoa aytei to dw 
wriddi^fte^-ftni. Mmle newmaiy bioriertegipeaeoamtoite TOft tn i pp 
aetoatHaaiit ’ 

(toe «f fte iteeM difleidfta Sfe Apaltgeft ted to eneoBiiUg la fte 



51 ? 


rBIKTXKG MACH^K 

N&Biiottof dwproblani,«1o&A1wbaRi» m m tt M lf Mcafe from 4 m Aedt 

IRiodfloed to th»»a«luiien iT^wrenkig tbeBotwn ftehofiioMAl twMa, wlkadi m 
lbeoMiiuMaiiM«uryrtd<iB^peft»Mia< lin lrfrigtriJ«^>aiHyiagMigi»ijl^ i»»WM(t 
«tamt TUt ftaoM iMdasunoii ofM hulwiiBeaebiireetioD, wd ftVMlbwMhM 
mall a vria^ oduU aot be dnvcn sach a iptfic -with wr«Qr at » greater nt» 
tliatt aboot 40 fltK^ per aUnoto^ vhieh finuted itosKunttm pMdaomg power -toflOOO 
Aeeti per boor. 

Another dMIeol^ in Ae eonetreetioa of tbia Txet idece of ma^neiT, «ao eo to 
regnlatetbe ■dtf<«soiignec!unwn that tiunaptenumirf die type fDiin imnild always 
be SMde In the centra of the pa^e* Mid ao that the apara upon tha piper ecenpied hj 
the printed matter on one aide taiy coincide exactly with OM oeonpiMby the printed 
matter on the a4her mde. * 

The type Item fixed on the central dram moves at the rate of 79 inches per second, 
and tiN paper is moved m eontaot with A of oenme at exactly die ssmerdte. Mow.rf 
by any error m the deliveiy or motfan of a sheet of paper, A n ir l re at tin printing 
cyUnder l-70th part of a second too soon or too Iste^ the ralative posihon of tbo 
eolnmna will vary by l-70th part of 70 mehes — that is to aay, by one inch. In that 
case the edge of the prmted matter on one side would be an inch nearer to the edge 
ofthepBp^r than on the other ride. This la an incident wbidi rarely bappena, but 
when tt do^ a aheet. of oonraei, is apoiled. The waste, howerer, from that oanse n 
consideraldy less u the present vertieal maohine than in the foctner leia powerihl 
horizontal one. 

Tbe vertical position of the inking loUera u more conducive to the goodness of the 
work —tor the type and rngraving are only tooched on their extreme anifaoe— than 
the honsontal macbme, where the inking roUen act 1^ gravi^ I also any dostahidm 
out of the paper, which fwmerly was deposited upon the inking rollfsa, now ikOa npon 
thefioor With thia machine 0O,€OO hapresaionahavo been taken without ati^iig 
to brush the fbrm or taUe. 

The principle of this vertical cylinder mariime u capable of almoat tmlimiled 
extensKMi. 

An Amencad maebine, the invention of R. Hoe and Company, of Hew York, hna 
wifhm the laat two years (1860) been introdnced to tbia conntiy. Madunea of this 
deecripbon have been made for T/u Ttmea, and other newspaper iriBces, by Mr. 
Whitworth of Manchester. The following is Mr Hoe's descnptian of this in8chui& 

A faonaontal cylinder of about 4^ feet in diameter is nunmted on a shafh mtii 
^>pro[uiato bearings, abont one-fenra of the eircnmfermice of this cylinder ccmsti* 
lutes the bed of the press, which is ada^edto receive the ftnn of Qrpes— the remauider 
IS used as a eylindneal dJatribating table. Tbe diametpr of the t^linder is leu than 
that of the form of types, m order that the distnbntnig porbon of it may pan the 
impreuuHi cylinders without touching The ink u contained in « fbuntain placed 
beroath the Urge cylinder, feom which it is taken by a doctor roller, and tranMenred 
by a vibrating ^tnbnbng roller to tbe eylindneal diatnbution taUe t the fonataan roller 
teeeivea a slow and eonunnous rotary motion, to carry np the inkfirma the fimabuo. 

The large eylinder ben^ pat in mobon, tbe ferm of types thereon sB, in snooeasion,* 
earned to eight cerrespo^Ung horizontal impMUion eyhndera, ananged at proper 
dutances aronnd it^ which give the imjaesskm of eight dieeti, introdoeing one at each 
impraasion eylinder For each uapressum cylinder there are two mfced iwlers^ which 
Vibrate on the disipbiitmg surftoe while taking a supply of ink, and «t Uie pn^per 
bme pau over Che fenn, when they again fell to the distnbntnig aarfeee. Eairii page 
IS locked np epon a detached segmmit of the large cylinder, oriled ^ riie cemponbiAa 
a ** turtle,” and thia eonatibites tbe bed and chase. The colnmn ndea ran parallel 
with fee sbafU «f the lylindw, ao as to bind to types near fee topw These wedge* 
shaped oohnim xnks ane hdd down to the bed or "turtle * by tongues, pro^beting at 
mtervaii alciq; their iengtb, and ahding in rebated cieovea ent ctnas^wisain tbe nee 
(tf the beds tee apaee in the grooves between tbeootamn ralee bemgfilled wifeshdmg 
bioeka of metal, aoeorately ttled, fee outer anefeoe level wife fee anrfeoe ef fee bed. 
the wds fMxt fee oriamn rolea bmng cot away underneath to receive a mojeetka 
onfeaiidesef the teagnes and screws at fee end and aide each page to lodi thiMi 
togMher, the ^pes are ■■ leeare ca this eylinderaa they can be on fee odd flat bed. 

In SfioTfeiM olBoefeera are two those maebinea^ one of them bring al«n> 
eylinder jnachiiia, whiob M ngidarty employed to pnnt 16,000 ahaats an hoKi; and ^ 
appears oi^feile of prfaitiag iS^OOfe It la enty V of Owns two Asaecitati 
;22riii^aadtwo c/Atplegafe'a, an working on fee drifecent ridei of fea pi#^ , 
that feaewnuomaapplyteqaind every nwnfeig can be pndsned. 

Ths fisiri lueeearib) upbeation «f rieain, M a motive power, to ] 


wVb. a ;riateii and vesti^ preasore, was made k fee oOee vhme YMi' 
brittgpferted. OobvaoBdof fee anperiwity rf feej mpt w w aaaaiabrfedabeamr 




mnmso oABoa 


MAbiMc: Ife. Brainy nv»vM, tftw agats)' pMetfaf as^ 

ariS^r^tiaiM» ike «9BM»eaca «r the head pr«M wii&wra te J»>r tnaw IM a^, 
vA e ia aokw ^Aiek ci^,«miv<v he ettemedf ^ i ri ring bj hand. 

BkAin pointer m iareadm It ^ ^rateae aoreiw or drum irlniA tehee the fianiace 
tod type oader the platen, and afinr the ittpremon U taken ntame it to Ha on^iial 

^raWTIWa AITD KUMBEIUBO CARDSL-^It wOl he TemembeKd (hat m U m 
evly deya of xnfliraj tisrdBqg. the eyatem than in em at die 'nunooa 
atatms eraa n podtlTe mdaaaoe } na'ereiyfioikethftfineitweadeUfetedtonpaasenner 
had to be a**"**!**^, and out of nho^ — thne eatuing the loaa of otmaidarable 
hme M travdlera vhai many paaaennarewtfe aggregated. The fint to Nmedy this 
ms Mr. Edmondson, irho oontmetM an logei^us appsTatos for printing the tidceti 
with comsecntiee nmelwrs, and also dattog the tame. TTua gaTe great fMilities ft» 
theching the accoanta of die station eleru , hot owing to the imp^feet manner of 
tuklag, eonaeqoent on the oonstrnotion of the epparatoa, the ftiction to which the 
tidn^ were eapoaed, before they were deliTered np, in a ^at manner obliterated the 
mA oeessiooaUy Tendered them ipiite illepble. By Messrs. Chundi and 
Goddard^ mai^e for printing, nombenDg, cutting, eounting, end pedung railway 
ttehets^ this diffienl^ is remoT^, and great speed le attained m mannftgtiiriog the 
twheta, aa the eergmi operaAioDB are mnnhaneoady perfonned. Putaboud eat into 
atnpa by means rollers is fed into toe maehine. by being bud in a trongh, and 
brought under toe pnmgs of a fink (working with an mtermitnng movemmit^ which 
poshes the strips ssecesslrely fbrwa^ between the first pair of a series of guide or 
carrying roUei& There are tonr pairs of rollers, placed to aa to oondnet the atnp 
throagh toe meehine jn a horiaootal line, and an intemiittent movement is g^rent 
them Jbr the pnrpoae of carrymg the atnpt forward a short distance at lutenrals. 
The standards of toe maehine carry, at the top, a block termed toe •* platten,** as it 
acta toe part of the presa-head in toe coomioD pnating madhine,— portions of it 
prsgeeUng downwards between the upper rollers of the first and second, and second 
and toird pairs of carrying nfilers, nearly to the IfiiPizontel plane, in which toe paste- 
board Ucsi, so as to sostauL it at those pointa while it receiTea the pzessare vt toe 
printing types and nnmbenng dnes, faereafter referred to. The types to desimate toe 
jsatare of ^ bcLei^ as Binmngbam, First 01088,” are secured in a “ rhase,^ open a 
metal plate or tidde, which also carries the nnmbenog discs for impnntiDg toe flgorca 
apeatoe eards , and the table by a cam action la slternately raised, to bring the types 
and nambering dues in contact with the pasteboard, and then lowered into a snitable 
poBittoai, to admit of an mkmg roUer moving over the typea and nnmbenng discs, and 
apfdymg ink thereto. The table kkewue cames at one end a knife, which acts m 
c(^]mH^on with a knife edge, projecting downwards from the fixed bead of toe 
nmeltoiev and thereby gives the cross-cat to the strips between the toird and frmith 
pom of esrryiiig rollers, — thus serenng each into a given number of tidketa The 
strqi of pastebo^ winch is fed mto toe machine atops on arriving at the second pair 
of carrynu roilenj and, oa the ascent of the printing table, the types print on that 
poction wl^ la between the first and second pairs of rollers. Thewtrip toen passes 
f» to the third pair of rollers, where it stops i and, on the table sgam ascendmg, the 
nmnbermg disci impnnt toe proper niunber upon the pasteboard between toe second 
and thud pairs} the type, in toe meanwhile, prmtiiig what is to be toe next fbUowmg 
deket On the next asecDt of toe ttola, the strip has advanced tg toe fimrth pair of 
rollers , and toe knives bring now brought mto eonlaot, the pnated and nnrabered 
pcutkui of the strip is severed. The now completed ticket is lastly deirvsvcd by the 
fimirto jaar of rollers into a hollow gmde piece, and oonduoted to a box briow, provided 
with a statoo, which, to fecibtate the paokmg cf the tickets in toe bra:, can be adjusted 
to any oeight to receive the tiekets as they ^1- avoid ths necessity of having to 
eotmt rim Mksts after they are token from toe reoeivmg box, a eoimtnig apparatnt, 
aoBDeetnd with toe workmg parts of the maohina, u made to strike a beU on the 
oomplctiott «f every handled or more tickets, so as to warn the attendant to imnove 
them ftostt too box. The istomg'xpparatns » ass imil ate d in diaraet^ to srif^ebag 
token SB ocdmaiy i^intug pre a s es j and fjie niimbenng discs are worked mm maimer 
very aimUar to those for iKMtos. 

A aimpte amatgtmaA fif ^paratiis fiu priatlag and nombenog sards has been 
mtrodnped by Masms. Hamid ipd Bona. Tm types are fixed ia a metal ftaaoe^vtoidi 
alsocarrwstoaomberingdiaas.^ Thu feaaiM la moonted on a noefciiigriMk andis 
faraisked wUh m handiai whereire It is rooked to briaqg town toe typea and diasB Bpem 
toft card, to prodnM toe impresfNgn. When toe frame h raised ag^ to* oidls diso 
M moved fiMwaad one figore, aad dm types sire iakad by a amall swtor, vhklt tthM ita 
nwty of ink finsa an inknuj trito, toatfiiHire toa tc^ of ton ftaais. 

JC,Bataaarvdd,of Faria, Invea^sd a ttabraa fee priminf. and naabartag tickets, 
tod isaa i ndifstoi g tin matoar yinlea. -Tto tylto aadiutoberiagdlsetaresarried 
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Iqrft JuBiMBtdxoMtngikBfk^ 190 a trlriofa^iietfeidi end Amelia md 

Ac p et ^ph e r y at tb^M ft KMtal frauM i« eBakft,^tTp«ftiid 

ft«Bbeniigd&M,ftoAoonr«9aadsiAcv«ftti>Tevia4be€^ofaadift|«i^ 4%«nfpet 
for nurtiiwttMisseripdaa upon tlwtidkflCnftamiigadBbTfglit ■ngjbfttoOhe t B W i ^h 
of Oe which po^oondaiitt of Booae bae» of tbo inMnptien teag printed in 
ooo Mrfoor, ftftd the fenudnder in ftnotber eoloar In. the ^pe foame ft d(« w openli^ 
te formed lengtbwiie of the ihaft} and behmd thie opeumg era three nnmberfav diaeB» 
Bod three disee for udteating the qoanti^ at tiihete inimhered, — all rtanding in iha 
nme row. The iramheringdiMe are made with nuKdfigBrea»wh)dipKd«ctdireu|i 
dm dot, in Older to Mint the number i^pon the boiketi ftM on the pmj^enee of m 
regutenog dwu (wiuoh more etmaltapeoady with tiieir correspoDdiag anmhcihBg 
diseeX Ae figorea aro engraTed. The tiduts to be prrmtod and aumbend ere pkoM 
m ft reelang^r box or noeiTer, hariag at the bottom a flat didiag pteee, whiih hm 
ft leoiprocattag motum Ibr the porpON of puahiag the loweet dcM out of the htm, 
Aron^ aa ^^MDiag in the fiNint side Aereol^ beneeA an elaadc preedog-roUer of India- 
rnbbert Ae ^pe-nrame (wiA the types and flgurea ;^<^ly mkedX is et the aame 
time hrought, by Ae rotation of ite Aaft, into ccntaet wiA the ti^et beneaA Ae 
preaung Rdler, and aa it eontmues its motma, it oanaee the tidket to moro Awward 
beneath t^ pieming roller, and to be properly pnnted and ntembered. The ticket 
Am foils nom the meohme, and Ae ^e^ftame, earned cm by tiie rendnUom of the 
ahaf^ hrmga that number on the regutenng diaea which oorreeponds wiA the aapiher 
pnot^ on the ticket, under a email opening in Ae case^ covert wiA glam ; yrhittibf 
the namber of tiekete printed will be indicated. 

PRINTING, NATDREL See NATona PanmnoL 

PRINTING ROLOIB& Elaatio inkmg ndleia weze Introdooed by Heasn. 
Donkin and Bacon They are made of ft mixtare o£ glue and treacle, or <^^iie and 
honey , the Amencan hoaefy, it la said, hemg jnrefen^ 1 pound of good g^na^hi 
eofiened by eoaktng in cold water for twelve honrs, and Aen it is oiutad, 1^ meana of 
heat, wlA aboot fl pounds of ordinaiy treaole. See PamriNa 

Bleesra. Hoe and Co. give Ae following direetuma for making and pteeerrmg 
eompoaition rollen —-For cjrhiuier-snw nouna, Cooper’s No. 1 x is snffleient 
for ordinary patpoaes, and will he foond to make aa durable ndlers as lughcr pneed 
glnes 

Place the glue in a backet or pan, and eorer it with wat^, let it stand half an 
hoar, at until aboot half penetrated wiA water (care should he used not to let it aoiA 
too longX then poor it efi^ and let it remain nn^ it is sd^t Put it m the kettle and 
cook It ontil It u AorouAly melted If too Aick, add a httle wMer until U hceamea 
of proper conautenej The molaasee may then be added, and well mixed wiA the 
glue by foeqnmt stirring. When propeily prepared, Ae compoettum does not require 
hdimg more Ana an Imhu Too -math hoAng ciafoea the mcAuaea, and the leUei 
cooeequently will be found to lose its euetmn much so<mer la propoitioiiiaff tiie 
material, much dependa npoo Ae weaAer and temperatare of the place in whim tiie 
toUets are to be used. 4 pounds of glne to 1 gaUem angar-hoose mo laa see, or 
syrup, IS a vay good proportion for snmmer, and 4 pounds of gloe to 1 galhm of 
moiled tat winter use 

Bttad’presB roOcre may be made of Cooper’s No 1| (one and ft quarter) ghiev ndng 
more medasse^ as they »re not subjeet to so much hiM naage as cyfoMter-pnew rsUnw, 
and do not reqi^M to be as strong , tot Ae more molesaea esn be used As better 
IB the nfller Before ponnng a roller, the mould AonU he perfoctiy olesn, and wdt 
oiled WlA ft swab, hut not to exceas. 


RoUeis aboiild not be washed immediate after ae, hot dhonld he ^ away wiA 
the ink on tiMm, as it protects Ae snrfluie mnn tbs netion of the mr when washed 
and exposal to Ae atmosphere for any length of time, they become d» and Ainny. 
They Aould he washed shout hslf sn hour befotre nsmg them, bi etesning a mw 
ToUar, a httia (flt rahbed over it will loosen Ae iiA, and it AobM ha eoraped dean 
WlA the haek of a ease knifo. It should be oksned in this way for about one week, 
when ^ m^ be used New roHen are often jotted by wnAmg them too soon wfA 
ly^ Osmphene may be substiuited for ogli hot owing to ite eomhnstifale natnrs It la 
ddaetiona^ aa aeeuenla m» arise fleontf te use. 

FROPTLENS A gas obtained among the isroduoti of Aa daeompodthtt sf 
amylie alebhd. 8 m Ooai Gab. 

PBOTEINE, The name given to a sQmewhaihypoAetieaIaabitaaMohldBS<.hy 
digesting fttbamloeos matteia in weak eaiwtie pote^ and precipitating asSd, 

£. hBlkn CCmpiet Rmdut) pre^osea as a teat for Ae ao-ealled protmn cea sp tAsft, 
that ft sdntinii c2f menmiy m an ennat weii^ of cooeatrated nttne acid, whdBft dShdad 
WlA aoBM water, he added to a aolotioa Ae admal matter la aa alfca oftM^barte 
aeid. When Ae merearud scdutioB is added in soiutioas cootebdag ^ 

Bitregenoaa matter, ft Awa « kn fattease tad eoiloar is prodacad,, 





PBOTOOIBffi iprvtmh KatraaS). A gn&ito aonyonAaf 

MMrla.Mdtele. rattfotedtoOe S^anoA geAlo^A. 

psovnvo MACHIHB, n* Amwi^g Aowi « qnAA buhMbk ftrteabiaf tbe 
qnlity and poww of IndoMiiMwr dmigoed Mf. Oawga Bpooer* w tin 

firm of Geo. 8pa)e«mdCo.»«ifi«icd%ydnmfflrGiat|>ano«e,aadi«ftmoltoll^ 
CAOvTcaDOOi 1631 chwin tt eimbou,pMtl7hii«e0tioe«or(beiBMfiuiwt A. 



1536 ft pha of the auoe. l. » ■ Ktroae easC-irotz fiime, supported hy (iro cast-mm 
ft , c ia ft didmg piston, workiiig m ft hole cast m me end Ot fhune a. one 
end of irhi^ impinges agunst the ahort arm of n atrong caat-iioit 1 «t«, si> foming 
ose of ft system of eompoand leren as shoim, ha-dag fiilonijiis at r and / and pro 
vUsd iri& ft Salter's lykaoe, p, to register the power exerted hy die 
At the odterend of frame, a, ft tows not, o, it placed in ft hole in die ftaxoe. 
throef^ vhUsli ft s^uaro-dure^ed screw, », works V mesas of die handle, or ty 
ft tei^ lerer of wnraghc non, according to the power of aprmg to he tested- 

Tlte aprifig to he tested is placed betwwen the two sUdmg gmde platea, w, mf, and 
a wiw^^mm holt psaaedthroi]^ the plates, w^nVand qmng, a, and passu^ mto 
the hollow piston, c, for the purpose of keeping die spnim in eorrect positMKi, and 
receiving m its hollow bead, M, the end of the screw, a. The action may he that de- 
scribed * — The hsndig, h, being tamed, the aeiew, a, adyancea and poshes on the plate 
ji', by means of the bofr-fieaii; sc. JHe ot&er pflue, w, tests sgsmat tlAe pi&toa, c, and 
is prWaed against it hy the interTeaing ^nng, s The leymwge, i>,.aa so arranged 
tuM lb on the dial is equal to 8 cwtt. onthe spring, or, in other words, is 1 in S64 
Spnags of afbree of 80 tons can he tested by this machme saftly- (See CftorTCBonc ) 
PBOYI8ION8, GU&iKG OF See Meatb, FaBaBBTmr , PtrrmErACRoM 
PBUNELLA. A Chin woollen or mixed atoff now ehiefly n^ fhr oorering 
shoes, capecmify soBb as are worn by old women. 

FBUSSlAlf BLUE (Bsrhser Uoit, Germ.) TUa » a chemical eompomid of 
iron and cjmno^ Bee Cyakoqkr When Mganie matteri ahoondiag in nitrogen 
such «s dned hbod, horns, hair, skms, <ir hooih of asmialft am mtorated ahmg with 
potadthi a steongty igmted iron pot, a dark grey maat la obtained, diat aflioida to 
water the liquor on^nally called hnvuin amtgiOiar, or Uood \yo Hub aolndon 
yieldi tmyMak^ known la eommewe as the prassiate of potash. PoTftea^ pair«> 
Biftxft.) IT tethissaltadiittmMof iron he addirtU pnuaiaa bine u fonned. If the 
iiwa be bat earUally ozidwed in the salt emidcyed, ft will afford a precipitate, at first 
pale bfaft WJM^ toms dob: Une in the arr. howerer, toe aalt employed oonteina 
fidlytzdjUaed iron (pefosida el iron) the pre^^tate is at ones a d^kldiie. 19te 
white cyanide iff iron (fkn pnaffate ef the pure protoxide) when ezpeied to the air 
m ft nunat eoDdUuui, baManft^ aa plMTf stated, daric Idiwi yet tba new cowUaatioa 
ibreud m ffus oase thconi^ abs«pfiaa ef ungen, m esNotially diflhrent from that 
resoltuig frcm 'the ^woipltadoii hy tho percaado tff mn, aiace it eout^fta m tmm$ 
tfftbepeinmdfttonddtomtoAnvaimLtsmoyaaddesof non. It baa beea tiiaiftfiwa 
gt^oawr pramiaabtae>md,ftnim Usdtaaidviegin pare water,se?>i W i w twa a Un IdftC;. 

B^UodaofsritaMahfaie^Creo la. hetog ymd ef taste ud4ateB,m attiartfaig 
hte ri jhiy fcem the rir whoa, 4bgp am ardfita^ dried, and hauw deeompnmd M a 
lwatfflfm34S^f. TbeneptKrior|na«l^l6p(raMtaplitoal»»rtmMa4fyakohe3( 

4 ft- ft — ,4 .tft— 4 Lt WM— m nnS ntiMdailtabid htr that llmrid. MltheT U 
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Acted Aptei iMtiflnto mUc> tbejr fim viA eemtxtxaSei «ld 

iBMCbnn vluAth^ nAs^iaxnreprodiiMdlqrtlteMliaii^eoU -loiter, ^ey 
an deocwposaft by atroag wlphnne aeid at a boifiag beatf and \xj MnM ftoie acid 
at eomnuni tatnperatarea ) bat they are hardly aSaeted by the notwaor ^Bhey 
beoeme greca -wiA ehloniie,bat lesoiqe Aenr blue colour vhwk treated ‘With 
o a M t w ag nageata. TTheo pramaa Mae ib digeated la ▼am water alongwiApMib, 
aoda, orlime, peioxide ef imt la aeparated, and a fcrroprnyfat e of poteah, a^ or 
lime xemaiaa in lolatKia. If the prnaaian bine hae been mnaody panfled by boilaig 
la dilnte mnriteio aeid, and wadung with water, st will afford by tloe treahaeat a 
aolaUon of fhrtocyanodide of potasuank, from whieb by ev^Kwation thn aalt nay be 
obtained in ita pureat erystalliiie atate. 'When the powdered prnndan bine ia diffteed 
in boiling water, and digeated with ted oxide of merctuy, it parts whh aQ ha omJ* 
of iron, teid fbrme a Beluti(iaofbi>oyanodide,iinpiopeTly called pinwiateefsieroaiyi 
cooaifcting of 79 83 xaereaiy, and 90*67 eyanogeD i or upon Ae hydrogen c^ral^ 
aeale, of 200 mereory, and 52*^26 x 2). 

The prtaptMum ^pnaman mu . — Green sulphate of iron is always employed by 
the mannfrctorer, on aoconnt of ita obeapneea, for mixing wiA adlutm of tihe ftrro- 
pmssiate, m frirming prunian bine, thongh the red sntphate, nstrili^ or mnnate 
iron would afford a much richer blue pigment Wbaterer salt of mm be preferred 
should b8 careftilly freed from any CDpreous impregnation, as thia would giro the 
puro Use a ditty brminab cast The green sulphate of mm » the moat advaategeou 
precipitaat, on aoconnt of its affording protoxide, to oonwert i nto fe rroi^oide any 
cyanide of potaasuun that may happen to be present m the uneiyBtalhs^ liximmi 
carbonate of potash in that luuvium might be estoraied wiA ealpbnno amd 
before adding Ae sidixtian of snlphata of iron, but it la niwe eammonly done by 
adding a oertsin portion of slum, in which ease alumina fella along with the proa- 
uan blnej and Aoi^h it renders it somewhat paler, yet it propmrtumally inereaaea its 
weight I whilst Ae acid of the alum satnratea Ae carbonate of potash, and prerentt 
Its Arowing down iron-oxide, to degrade by its brown-red tmt the tone of Ae bine 
For every pound of pearlasb used in the oaloinauon, from two to Aree pounds of 
alum are employed in the precipitation When a nch blue is wished fer, the free 
alkali in Ae prussian lye may be |^ly saturated wiA sulphuno acid, before 
the mingled solutions of copperas and alum One part of the sulphate of Iran » 
generaUr allowed fbr IS or 20 parts of dried blood, 2 or Q of hom-shaTinM or 
hoofe But the proportion wdl depend Tcry mneh apon Ae msmpulationa , whieh, 
if skiUViUy condooted, will produce more of the cyanides of mm, and require moire 
copperas to nentralise them The mixed solutions of alnm and copperas shonld he 
progressively added to the lye as long as they produce any precipitate Thu » not 
St first a fine blue, bat a greenish grey, m consequence of the admixture of some 
white cyanide of iron , it Womes gradnsUy Une by the absorptim of oxygen from 
the air, which is fevoured by agitation of Ae hqnor Wbeneverthe seems 
to be ae beantifhi as it la likely to become, Ae hqonr » to be run off a mgot or 
cock from the bottom of the precipitatioii vats, into flat msterns, to settle. The clear 
supernatant fluid, whiA la chiefly a soIntiOD of sulphate of potash, la then drawn off 
by a siphon , more water la run on with agitation to wash it, whiA after aetthng is 
again drawn of } and whenever the waahmga become tasteless, Ae sediment is Arown 
upon filter Steves, and exposed to dry, first m tbe air of a stove, but flnaBy npon 
slabs of chalk or Pam plaster Bat fbr several pncpoaes, praasum blue may be best 
employed m Ae fresh pasty state, as it Aen apreada more evenly over paper aad 
oAer snrfeeea. 

A good article is known by Ae following testa it feds bgbt in Ae hand, adbens 
to tbe tonga% bas a daAbvely blue ecdoor, and gives a amooA deep trace, it shonld 
not effervesce wiA acids, as when adulterated wiA obalfc; nor become naety wiA bod- 
ing water, aa when adulterated wi A stareb The Pans bine, propsTed wiAout alum, 
w^ a peroxide aalt of inm, du^ya, when rubbed, a oopper-red lustre, hke md^ 
Prussian blue, degraded in Its moor by an admixture of free oxide of iron, mi^ be 
improved by digestion in dilute salphuno or monatic acid, washing, and dryra^ 
Its rdadve richneat u Aa real feiroprassiata of mm may bs estumted by ufe 
qi^Ay of -potash or soda whndi a g^ven quantity of it requires to destroy its Uue 

Snl^nnttod hydrogen p w sed through prassian Une diffused la water, wliHsas itf 
wUle pnssio acid Is eliminated, snlphiir is Arown down, and the aeaqaieyanide of 
im is oimvexted into the darie cyanide. Iron and tin i^iecmla la An mw way, 
ipnieik ncaanan hlae is made wnh two atoms ef fenoeyai^de of petwwTHa Histeadref 
eae,hDecomeiaehAlain water, * 

For the made of appMag tha pSamaat hi dyriagi im Cuxeo-MorxnMk 

A pnem Jor prvst^ Hub^ wfa«di dteervee netioe^ ac Ae frmt hi VJUdi Aat 
intereBtiag oonqioimd has been made to any extent md^eadoU^ if aa^tf matter. 
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'wmliMiieei hr Itu iiwrk %r|w iwoAni « mOA frooi tha Sadaty ot 

JjiaLiai8»7,lbr<lk(iBraa^on. fla^otaarraddiat mtlw eeasaMai vA^orttamAox 
tarfagpraadala^f potadw tin ^<aaM% viji^ttogat ftmkM » given 
•MidiaatterHnotiaig0.aiid.aaUinas«eada8peroeiits and ef thia aaMdenaati^, 
at least <neIiatfa»M»t0%edi«ifaated4MriBg the ignmoB. It oeeaned tn hSm tlwt 
the atmoaphere au^ be econonteal^ eaade to aopptT tlte reqainte ntoogen, if 
oanaed «n net in fhvoanbfa etrecoutaBces vpon a miztnra of atfbon and potaak He 
fbond the tblloving toaDBww, Take of pnxladi and ooke, aaeh S parts > mm torn- 
inga, 1 part; grind tiien tegeCker into a ooarae powdert place this m an open. 
eruaUe, and ezpoae t1« whde ftr half ea hoar to a Ml red heat in aaopeaflre,iridi 
ocenno^ abmog the nuxtaie. Hnnng thu proeesa, httle Jeta of parple flame 
viH be obaerred to nae from the aarfhee or the matenalaL iheae neeae, the 

eroeiUe mnat be Teraered and allowed to ootd. The u to be bzinated , the 
fazlmm, wlueh m a aolatum of fcrree ya nide of potaadiun. with exeeaa d potash, i» 
to be treated m flie aaaal wap, and the bUu^ matter eet ande ibr a fresh operation, 
wUh a freih doae of pearlai^ Ifr. Thcraipaoo states that <»e ponnd of pearlaab, 
eontatning 45 per Cent of dkdi, yielded 1555 grains of pare pmaamn bine, or 
dBiroemuiido of tnm , or about 8 onneea aTOirdupoia. 

PRUSSIAN BROWN. A fine deep brown colour obtained by adding t}ie yeBow 
pmasiate of poteA (Arrnmnnate) to a aolotion ai aolpbate of copper 

PBUSSIATB OP POTASH. See I^asa, Paoaaram or. 

PRUSSIC ACID. See HmnooTAKio Aci]>. 

PSILOMRLANBl An ore of BfAMOAMBBE, which aee. 

PUDDLING OF IRON BT UACHINERT. For a deaenptmi of the ordinaiy 
proeeaa of paddling, one of the moat aereTe labours on which a man can he 
employed, the reader is reftered to the srttele In<ur 

Tbe earlier stages at least d the process of paddling a charge of iron inTolre 
opnations no simptethat it la a matter for soone sorprise that they hare not long since 
been carried out by machinety The constant stlnnia of n little pond (^molten iron 
la the thing to be done, and a commoa bar of iron ynh one end bent down at right 
an^ea ia tte thing to do it with. The neceanry motions are In no way ecunplex, 
and ao frr very e&nJe niacbiaery should soffice for the operatloQ The history of 
attempts at mawne puddling rans book nearly a qnarter of a oentuiy But it is only 
witiUn the last yttr w two tiiat the practical adoption at pnddUi^ machinery haa 
been attended with sonieea It is beyond gnestion that the ^oblem presented to flie 
meebasileinn was formerly invested with difflenltieB which modem experience inoTes 
to haiteheeii more or less huaginaiy Too much was attempted, and of coarse httle 
at notUag done. The paramoant idea was that the labour of the pnddler afaonid be 
wholly siqiersedisd, and ^ entire process, blooming and all, effected solely by the aid 
of steam power In this lay a great error There are many processes m the arts 
which omnot be effected without the very effectual interference of the homan arm 
guided by mteihgmec, and puddling la pre'eminently one of these. The only avail- 
able oontBe to a^pt is to penntl fue msebiae to pentmti the in%|or part d ftebard 
work, leaving flie ecunpletiim of the process to the man Uedtamsm constraeted 
aeoewding to thu principle has now been at work for some tune with ezeellent results, 
and the nmversal adophon of machine puddling u not, we think, very distant Mr, 
Meneiana, of the Dowlau Ironworks, has fiir some monflii past ^n CBirying ont a 
senes of experiments on n very extended scale, nrither the details of wbudi, nor tbe 
resnlts, have as yet been given to the world in foil. We nnderstui^ however, tbah 
so far die latter have bem vefyenoonraging. The system adopted at Dowbif la «« 
believe, that known as Walker^s, in wUch the iron is exposed to the action of the. 


flame by the rotation and oscillation of the veasel containing the molten metal, which 
takes the place of the ordinary hearth At Womhndge Zronwi^B, 8al^, Mr. 
jSeRfy Benad; Ae manager, has introdiioed a syatem sf ms own inveDdon. Mr 
read a paper on Cfau machine, and the resnlts obtained from its aae^ hafrwe 
the Lirttutloo of Me ch ani c al Engroecra i from which we icdeet the frilewiBgiemiritss 
•* The hnnoTtasoe of the applieuim of machinery to diminish the severe labonr of 
pnddlmg Irm, by peiftniilng die merriy meehaaioal process ct tuning the iron, haa 
led tomany attma^ in that dtreedon , and amongst others, it has been atteEKited to 
alike a rotary frnaee ftr pstfinmiiig the entire toleration by raaebinav Bat not 
till latelj has any real sneesas bem attained, on aeoonnt of tbe practice fldBetihMa 
fh ftt flufc willi is jsMtUMfw i&f ft* BiUDOii, w W "ff nrOBu tiM CMift ImhC 

to which any aadsinery mfte ftranee wwdd be expoasd, and from tiic nceem^ftr 
act iaterfrriDg with the dtanghtof die ftraaea, iridla aakiag the whole nuM^aty 
Aiple and sttoiig meogh to stand Om toeg^ aaige of the men enfloyed. T%e 
fca%ii of the writer in a^yfng ma^Ukir to fte psemm ofpadd^ faoR baa 
kaiy iheteftn, to aMiete aa dosely as peaslhls to fte ocdknity eeiitee of band 



TXTDSXUm^ BT MA€»EBKBT. Bit 


to «Bipio7 Aw woUiMfy to lUd Iff nlpcvfaic hm 

of the noat lifborieai port of As vwk^-HUinelr, the oAnliig «r vadd^w to* neUl 
in the pnddliiM toniKe. At the mbbo timeg tli« oljeoto otoBd at IwW t«eB» iff a 
nofft nrid asd oniotempted jprooeM of RttirSag the metal, to dostAW tiiM 
the paMttog, tberaby econuniBrne the fuel to uaprore the ^aaUnr of the itw, hff 
zenderjng fte prooeM moi« oolArm aad perttet dim erifh hand labour, and to 
htoreaw die wmk of the ftuoaee, hj ‘worhmg Isiwer ohargee than eould he hotA 
peddled and balled op at one heat by hand labonr idooe 

“'Wldi the macihibe nov deaerfhed, the ardjouuy poddlmg tool or ^'cabUe* it woriteA 
bachvaida and tonrardsu the poddlmgftiniaee Iff a Ttt&al arm outside the flonaea^ 
to whieh it ii eonneeied by a notch in uie handle of the rabUe, draped looaely a a 
pin at the bottom of the ann. The arm n oottered at tt^ into a horisoatal dide bar» 
wotUng baekwarda and fbrovrde fai a goide frame overtiead { this Is drivA by a 
eonneenng rod fi»m a long non bar, irhioh extenda hmgttiidiiially over a 'whale row 
of poddtiog frinueea, and baa a loagltiidiDil reoiptocatug motUm girea to it by a 
orank driven by the engme The guide frame is oentred a a vemeal pin Aine- 
diately over the docv of the poddlmg fbmaoe, and la moved tnoaveiady ftmn side to 
mde wiAi a slow traverM Iff a erank and wona wheel, drivA by a worm a a 
lAgitndtoal disft exteodug over the eenea of puddling furaaoei^ ahnigside the 
reoiproeABg bar By tins mems the rabble, instead of moving ba^wsxda md 
forwards always in the same hne^ u worked BooresnTely over every part of the 
paddling fnm&ce, lo lines radiating ftiom the woriung hole in the door ct the frmiacc, 
corresponding maotly to the actiA in hand puddling Zn a doable frimace, witii a 
door A each eide. Ae of the machines is fixed over each door, md the two rabbles 
are nude to be always wuking m difibmit parte of the fiirnaoe, by tiie two trap 
veramg cranks of the guide frames overhAd bang set st nght Aglm to eaitit other. 
The w^le of tiie machinery is kept clear above the fonuwe Atside, ud completely 
pxxitected from the h At, and quite At of the way of the mm , nothing bem^ Aposed 
to the h At except the nbbie w puddling tAl, the same as in hmd poddlmg. The 
poddlw chauges the rabble from nme to time a it gets h Ated, by simply lifting it off 
the pm A the working arm, and repUemg it with a fiedi tool, witiumt stopping the 
mao^e t and when the iron b^ms to teieken, or u “coming to Atnre,’* he takes 
the oiffortanity of eadi chuge w tAl to make a fiew strokA by hand, m order to 
Alleet tiie metal frwm the Atreme ndes of the fnniaoe into the cAtra Whm tiie 
iron is ready for balling np^ the nuohmery u dlacAnected, wlthAt atopplng it^ by 
merely knAking out the Atter which ftxA tiie working arm In the ibde Mr % the 
arm then dnqis out, lAvmg the fornace door Atirely eU a for tiie puddler to hall ap 
the Ita, with At his being In any way mconv raienced by the machinery cAdoning 
at wAk overhead 

“ By the use of tins maebine, more wmk is pat into the mm while it Is in the boding 
state tiiaa can be done by hand, the speed of woriung being one<-bBlf grAtA , Ad 
the wAking is k^ up uninterruptedly, withAt Ajr intervals of rmt, rach a in 
hand labAr, danng which tiie metal wcnild remain statiAary in the fticnaoe. The 
dAble ftirnaA WAked from Ach al^ effects a grmt ecAomy m the consumptiA of 
ihel, u compared with a singk flunace ; and poddlA dAbk the qAntltv at iron in 
the same time With the machinA at work at the Wombndge lronwDrkl^ the CA- 
sumptiA of coal m the dAble frurnace, with a diatge of 10 ewis., is Aly 17 cwts. of 
abI per ton oTjniddled bar, a eompaxed with SS ewta. par ton. In the sin|^ fornaA 
with a ehsrge of 5 cwts. The nmnber of hAte woriced Iff the machim per turn of 
from nine to tA hAts is «x hAte of 6 cwts. each In the sm^e ftemaee, and five 
heats of 10 cwii CAh m the dAble foniAe ” 


Mr Eastwood, of Derby, bA pateutod, and is mong with mnoh 8ueeAe,a pnddling 
xnaohme of which the aoeompanying woodAt givA a mffioient Atmple 

This machine la of the simplest ud most oraupact ehaiaeter, while It is effioiAt In 
work, giving tiie same monA to the rabble as fa dAO by manual laboA , and 
WAklng foe inm about w thorm^hly, that tin whole la bailed quicker, better, Ad 
mmh oleanv tiian a man will a can always do it, tiiA seeunDg a more anifonn and 
bAter qAliff of koa with less percAtage e£ watee i at the same (tine a 
qnuidty ot iron maybe wAked with Ase in each hea^ thna eifoeting a Avia nf 
friel, tone, nd laboA, md the WAkmA bang rdieved, leasens tbe hahlUiy oCthe 
nndeihanda abaniting tbamselVA from wAk m hot weatiiA, a whan foe in» to 
grey, through which 60 moeh Kwb is Bostaiaed in alsMist every wAk, and the pofoOnr 
Is BtOi enabled to change h» rabUe A rradily a before, wd work hi tim Afimsy 
way, ind^eodent of tiie macbine. Themael^ as represAted, is muito to baHto 
foe baek aide d the front ftaniMe plato, and Its actiA is a AiUow* 
mvlng motMa to foe shaft, tin onok by the ecDMotiBg rod wacktogfoahm, and 
3 a rabble bdinsr attained, ia drawn fran badk to froto, nd to stole intone 




po>itI<m of tbe and the nbble u sent m anoUieitfmotJoa, bat never m die sane 
diveetion, owing to tbe wbed baving an nneren number of fe^, therefore every part 
of the ftifnace bottom m mnked over. It is nader pnfeet control, tbe band lever 
throwing in and ont of gear the dntcb on the side of die chain pnli^, thus atarting 
and >fomiBg it atmlL does m no way interfore when die ftamaoe u being tebnllt 
P^TC. A<nK]ianrtion of fiem and batter, which is in great demand, not 
on^ at foe paetxy<«oaha’, bnt In altuoat every private ftmiily. Take a certain 
gna a fity €t flw, tay half a poond, put id npim a wooden board, make a hole or de> 
pNMhm in foe eenti^ and mm it vlfo somewhat leu than half a pint of cold water, 
so as fe make a aofbah paste, foy it offftom the board by shaking a litUe floor over 
and imto-, as is well known, bat do not ** work it** more than yon can help. Take 
now a quarter of a poond of fresh batter, which riionld be eu iard at pcanMe (and 
theiefon it Should be kept m as edd a place as praedcaUe, the ice closet, if pro- 
enr^k, belw dm beet and sqneeae oat all the water, or botter-nulk which it 
oonteiii^ by It With one hand on the board. This operation is called in 

Frenrii " suaur U hettm.** Boll now foe paste ]»epared as above into a fla^ thick, 
square aids atendmg about 6 or 7 inches \ lay die pat of hotter, treated as above, in 
the middle of the slab of patee, and eo wrap the bnteer op into it folding the rides of 
the paste all roand over h , r^ the whole moss gendy with foe rollhig pin, so as to 
form a thick sheet, pat it iqxm a tin plate, tny, cover it with a hnmi cloth wetted 
wifo water as cold as poasibleb and iMve foe whole at rest for about a qnarter of an 
boor In a cold plaor At foe end of that tinm, roll the maas wifo foe rofUtig-|da mte 
a sheet ab<»t li or 16 inches long, and frid it into three, one over foe ofoer, roll it 
oat ogifoi into a riieet as before, and again fold it into three, one over foe ofoer, as 
befera, and iMieat foia opeiatum once more, making three times In alL Pnt the 
aqnars maas, with a wet ctefo npon it, m a ccU place for anofoer quarter of an boor, 
as before, and at foe end of that tiine roll it out with foe rolUng^nn, and fold it into 
fores, one over foe ofowr,aeaboTe, and do ddsoooe mors, nakiiig^tiines in ill, after 
which foe paste is vesdyjfar nae. Csre mast be taken, dnnng foe rolling, continually 
to dut foe boeid and foe paste wifo a hide floor, do prevent sdcking: The paste 
may now be plaoed in foe dn, hi which it is to be baked, taking eare to ent 

foe protruding edges wifo a peterted aad sharp knift, ao as to leave foe pMte an nmsd 
vifo a elesnciite^iteofoerwlnstririffiirimyf iporstPsir The thick edges of 
ines and taita an nurie byenflfag steiM of foe paste with the knlfo, and easaAdly 
layfim foem oa aU round, tsklag ears » Isme foe jolte Aarp, The pswand 
astielet an then ont in os am, pravioa^y hm^ to a goeft hsat^ atsA foe riao^ 
vapeur dlsengiged foam foe butter and water wU at omw eoosa fllia pdste to swril 
into parsllrilajeta of gieat tonaoity. sari iggifareri^ Ul^ bat nidSy vwy haavyj 
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lookiiig minanl^ ooiiilituig trfflbtis of aidlky b>t«rtM«d 

iittnfiaoM, It flotttotfiHm «*«er»i« hnsh to tb» tatidi»bit<rb« iiiteMiCMVhq^ 
■mr.of i»-m} thon^ -brittlo, it Jfl MeMRigh to ■errtdi gtewtf* laatC ttol i l i. 
Iti oolonri* wasn 7 grqfiah«Ute}^titkioned»MUiMhgtMaiiii^aeiUuli»«r 
tmmviA. It ibM addition at &a blovjj^pa into a arhne anartd. Aooom- 


dunt and fandinteat Panuee<aUHu fa nasally raekoined to be a Tfdaanio prodnot, 
TCaolting; poobablT^ from the aeticm. of die npon obddiana. TIm chief loeulttea of 
thia mioenl ate, tM lafaada of Llpan, Ponza, laoibia, and Voleano, It la slao ftauid 
in the neighborhood of Andenteeh, iip<a die bai^ of the BUne, fat O^noniliB, 
Iceland, Aeverg^ & 0 . Kia aotaetunea ao spongy aa to be ofapeeffienEaTity 0 A7. 

PUBpBCK J^KBLE A hard blnUh-grey Inueataoe, ao called ftont its beiDg 
fbood fat the hie of Porbecfc, whoce It oocnts in the nppM' beds of the fbnnatfam that 
oama ^e tha Snaaex marble, it la saaceptible of a fine pofaah, and la crowded 
with die remains of a apeeiea of ftediwatr anait (Pahubita eanmifira)^ and die 
beanty of the marble la the remit of the pattern prodooed by the seoil^ of the 
mcluded sbeUa. These latter an of a much smaller apeeiea than those wld^ ooonr 
m (be Snaaez marble, and the difference in the siae of the didla afGnrda an ea^ means 
of diBtmgaiahfaig between the two marbles. 

Many old aepalohral monuments are partly composed of Puxbeek marble, aa are 
also the alender sheila and oolnmns of many of the Qotbie chnrchea of this coontry, 
of which there are examplea m the Temple Church m London, Westminster Abb^, 
Winchester and Salisbory Cathedrals, Ao. * ^ 

Fine blocks of due marble are stiU (married m the Isle of Pnrbeek, bat, exo^ tor 
eccleeiastioal purphaea, it is httle useo, in oonaeqnenee probably of ita inferlonW to 
other marblea with regard to colour — WE. 


PURPLE OF CABSIUS, GoU purple (ibwprc de Chaatua, IV. t Go/itotcipicr, 
Oenn.),Jfa a Titnfiable pigment, which stsina glaia and porcelain ijt s bnutim red or 
pu^e hue Iti prepamuoQ hu been deemed a prooesa of sooh nioefy,a8 to be Uiable 
to iw m the moat experienced hands * 

The pn^et pigment can be obtained only by adding to at nentral dilonde of gold a 
mixture ot the protochlondc and perchlonde of tm. Everything depends upon Uda 
incermeduite atate of the tm } tor the protoohlonde does not afflmd, evmi ww aeon-' 
oenttated aidudon of gold, either a chestnut-brown, a blue, a green, a metalUo pcem- 
piCate, or one of a purple tone , the pereblonde oocaaKms no medpitata whatever, 
whether the eolation gtdd be strong or dilute bnt a properly neutral miztme of 
I part of cfTStaUiaed protoebionde of ttn, with 2 parts of cryatalttaed perohlonde, 
produces ifim one part of eryatalliBed chloride of gold (all hemg in aolotuci), a bean- 
titol porple-eoloaredpreeipit^ An excess of the pratosalt of t« gives a yelW, Uoc^ 
or green coat i an excess of the penalt gives a and violet caati an exoeea in the 
gold salt oecaaicnm, wub heat (bat not otherwise), a change tooim toe T»det and 
cheatnut-brown preoipiiate mto red. Aceordmg to Fueba, a amutiim of toe aeaiiainzide 
of tin in muriatie acid, w of the aeaqsichlande in water, serves the same purpose, 
when dropped Into a wj dilate solntioa of gold 

Aubsoh prepares gdd-puiide in the fbUoirntg wa^, Ee diaaolTBai Jbst; 2 gramme 
of the beat tin m a anSteeat quantity of munatie amd, taking cate toat the eobitum 
u neatoal t tuxt, 2 gnumnea m tin in aqua regia, oompoaed of tonae parte of nitiic 
amd, and 1 part of mnnatic, ao that the aolofion can eontam no proiimide; lastly, 7 
gTSunmea of floe gold in a mixture of 1 p8rC4tf Bitnc aeid, and 6 of xannade^ 4to8sriung 
to make tlw adimon ncntiaL This aolotum of gold bamg diluted with sA lUraa m 
water (about S euartiX toe acdotum of toe pemUendcof ho la to be added at oaee^ 
and afterwards that at toe protoehlonde, drop 1w dr^ tdl the preeipitats toerahy 
tonned aoqauea toe wuhed-RO' tone i after whtoh It aboitld he edulcorated by vatoug 
aa oniokly aa poisible 

Fnek gii^toe 

be taken oat, and we^ed. The liquor is to be dtoited Jaii^y with water, and A 
deflmfs weight a ^uto aidtitKm of gtdd and ddnta anl^nna aeid la t» be 
aimaltaaeoswy atfared into tl|* mtro<«iiinato of tin. Urn onaMtf of soladon of gold 
to be poured into tha tin liquor moat be atudi, ttat toe gtdd m ton cam is tntoa to. fai 
t^oiw lathe ratio of M to la 

Gidd-puTple beconet bri^terwhan It If dry, bat appean i6\f aaad&^-brovn 





&ia^cttiier la ^«Me«fjD^«cC«ttD« powder At a IwtwMa 

SOa^Afer^aMBMjWwbw oot^l tb* ^lom. ^b» ofdiaMT pvipla 
aif GtM^aa ^ 

SalaAve to ^ ^OMtUitiM af «(dA pat^ tv 9 'mwt are tatcataned i aeooHing 
g(tt it aHodateiSa fte netaOio atda along wilt tfaa oxada cf da > 
asoordiag In tiw aaeoad. At gold aariiM at a pitipte ozida (W vKh At teaqniecdda 
OTpwmanCtu. l^«iso9Siitam.U4SitKxvBAjTtB^^ 


oaaMitaaada» aococdiiv to— 

Odd. Ttaaddfc 

Oba&aauf^ in the pazpk praoipitate an - S9da M 18 

^ 'ndet Atto ... 10*A8 79d9 

Berachai - - 788 ' ^S'Srs 

Buhou 9019 eO^l 

Cla;-lAaia« - - 90“89 69*11 

Facha l7-8t 88 18 


If to a mlaton of pratoeUanda of da, and penUonde of mo, a pnperly dilated 
aolatioii gold be added, a very beauttfki] poiple preciptoite of OBasina ^ inime- 
diatelj fidl, vbile the inm will be left m the liquid in the state of a laatpohlonde 
The poipletbat pf^wed keepe m die aurftir ahwg time without alteraUon. Merecty 
does not taka from It the amaUeat trace of gold. — /bdb’ Joama/yBir Choaue, t zr 

Porpieof CaaBma la beet made according to the Wench PharmaoopaBta, by duadvmg 
10 pnrttitf aeid ^ondcitf gold m 8000 parta of diablled water; preparing in anotber 
reeael a aolatioB of 10 parte of pure tm in 80 of miimtie amd, whi^ la dtluted wiUi 
loOO of water, and nddieg this by degreea to the gold solntion aa long aa a precipitate 
it ftirmad. The pieoipitote la aUowed to anlwide, and la to be waahed by wieana of 
daeanta t iont tt la dm filtered and dried at a my gentle heat 

PURPLE OF MOLLUSCA. A viacid fioid, aeoreted by the Suecmtim la^but 
and anne other ahell-flah. The Tynan dre of tbeC^eka, and Impenal Parple of the 
Boohuu^ waa m all probalMlity obtained ibom the anae aonroeb — the moUnaea of the 
Hcditamnean Sea- See Mvrszxdx. 

PURPLE 1)TR& The purple dyea now obtained by more or leaa complex 
paorcaaei from ooal tar, are ao moompuraUy aapenor to any odien, both in bnllianey 
and perauHMBee, that tteir production hna opened op a new era in dyeing and calioo- 
printum The proeeat of Mr Perkin, the diacoverer of aniline purple, la ann]de ut 
pcnM^de, hot the cperetioDa, from the prodnotion of the eoal tar to the formatiott of 
Aa pmre pnxplc, are ao nameraiit, and reqmre to be eondncted on aodi a large aeale, 
that the an aeaaa M m an nfii ctore inwolrea the necetsity tor lai^ capital and eontider- 
aUe Aemi eal ikiU. Ifr. Peikm’a proerea involTei ^ following operationBi— 

1 . Predoebrei of bwaole from ooal tar by ftaetumal ditni^tnw- 

A CoavenioB of benaolo into futro-bennola by the actimi nitric amd. 

A Conwemon of nitro'benaole Into anfline. . 

A Production of neatial anipbate of anihne. 

A DecompoBidoD of an^hate ofamlineby btohTooatoofpolaali. 

A Wadiuig wlA watw of the prempitato hy Mchromate of poiaab. 

7, lir^Bg of the wadied preeipitata 

A Ea^rairtioa of the brawn impanty ooutained in the pteopitata. 

A Ezfraetion ^ Ae purple eolounng matter. • 

An ondine ef Ae prooeai contained m Mr, Perktn'b speoiflcatioa wiH he found in 
fbenrtfolu Aaxmn. 

HunMrooe patenta hare been tOkm out for the pndoctvm of eolonra more or Iea» 
reaemMing Feikin’a pnrj^ J T Beale and J. N KiAbam em^y Ueachicg 
powder aa the uddhang mWitun. They take a aatoxated idlntioa of aailiae in water, 
end add to it aeetiea<dda«4hleiMfomg powder anfil (he derired tint la acquired. They 
then wethe AM eo paeedred ftir dyeing R la obvlona that acme proneaa of eon- 
eaiUralioa mnat bo e mp W fe A to uimle m weak a ifoid to be eBopk^ed la ealieiK 
pnariag. Upon Aeiattwipaint (he pateatproeeredpea not eoto- at anfideat length 
to«ea& aa to into oF Ae pcaetteability of prudmntto udoan of Ae great atreiiM 
reqoired for prii^; oaiwiAiamaiatt. Meatn. Beeb and Kiritbaia,by’B<>d>4^ 
the Baton efAe aM and Ae AM* of ooBeentnAto of Ae finida eo^oyed, ohtam 
wuiOBa Aadea ofoetoarfroBi Maatolllae. 

Mr R, IX Xm, b> hie jpaaais ef Ae7A Bby, 1859, treata aeatata^ HdohatA or 
hydrceiUcfato of aniline, wiA peroodde efaniwaaeaA pMNMudecf laad,er eUovide of 

Mr, tterid A Pfiee, ia hia pAeefc ef the 85A ef 185 A Ae oaa of 
pnAtide ar oeaqidiKiae «f awnganaar, and alao paresaSe of la^ aa hh of 



T%^TaSXA€T1iQfM, 

oxidultm. Bynayi»gfhey»itfi<i«ioftologwdfairt*h5<itlite»ilttaB<ptoMWtTi»^ 
tiribw, ygqwriiK, laa muuu^ 

C. Er wHUim pMBdti A« OTB 01 I iBanpflate of pDtarit u AeoKiAM««i^ 
By'fhiomaMMa^ of tb« aadtae ii oouTerted unto s bnlibnt wd M Sf 0 «kt 
be^, nd uMOut Mrt into an eq^y brilUflst yut^ Tb« two dtw 

aeamM by tokinw ndvsQtage of ttto &et that iho paiple li predprtiiM n solntion 
of tka xcagnit. wh«c«aa rad cdonr ram^ hi aointKMi,aad ou bboonoentndcd 
by arfaporatioii. 

^ dyaiog and pgintmg vitb diese oolotna it b nemuary vith Tegetable ftlinoi to 
we mordanti, hot animal ftdincB abaorb the e<doDn with great aTidii^ without tho 
nie of any nmdanl 

For eottODi, pareblonda of tin, followed by auniaeh, or atannate of aoda and 
fomaeh, ara.^ beat mordanti. Hr. Peridn recowimenda tartazie add to be added to 
the badi in dyeing ; but in praetioe this leeonmiendBnaii la not ganenHy fbUoved. 

For pnntii^, tlto pnrple u mixed with albomeni and after pnnfiBg with the 
Buxtaio tiw oolonr ii fixed by tteaxning Somedmea a mordant b prhitod on, and 
the patt«n la obtained by parning the mordanted doth throng^ a bath of &a odoor 
Uia purple may be rendered of abloer and Tery lovely tint br adding fo the mixtara 
of dn and aibuoien a httie carmine of indigo , Pmanan Utw la aho uimetiinee need 
Ibr the aaiiie purpose Id sdeeUng pattmiu to be printed m pmple^ it must not be 
forgotten that the bennty of tiie tint is greatly enhanced by the ptoxum^ of blacks 
properly amoged. 

Yety fine pnrplea, bat decidedly mftnor to ]l& Parkmh colonr, are now pre* 
pared firom iitoiua, they are also tolerably permanent They are, neTertheless, lu^o 
to the drawback ^ beaming red in contact with strong aci^ Strange to say, 
however, the orohO purples when properly made resist very well die action of weak 
acids. The oolonr-prodncing acids are obtained by treating the hebens with an 
alfcabne base, which forms a solnble salt The filtered Inpud on treatment widl an 
acid gives an abundant premdtste It is Ihis latter which, by proper treatssenf, 
yidds the ** French parpla*' the following is an ondine of the proceta contained in 
a patent granted to William Spence (bemg a French oommnnicationX dated 1st 
1B68 

T^ preeipitide obtaued as above xs moisCened with soflbient ammonia to dissolve 
it On boilmg, the solution heemnes orange yellow , it m then exposed to die mr at 
ordmaiy temperatures, imtil it becomes red The finid is then hOat^ m very shallow 
vessels to a tempemtnre between 100° and 140° Fslir , nnul it beeMnet of a VMlet 
eoloiir, which 11 nnaltemble by weak^ds, and whieh will permanent eolosn on 
mlk or wool, without the aid of moidants. 

This pnr|de ctfioor can be thrown down foom the liquid by sataration with an 
sold. l%e precipitate, after hoing filtered off and properiy dned, is m a fit oonditum 
for dyemg or pnntmg 

Like Perkin's purple^ vanons shades may be obtained by nsmg die orcbil purple 
m oombmsitum with catmhse ^fogo £» vtotets, sad enrtoamus, or eeohuked, 
rada^C G W 

PURPUBIC ACID IS an add obtained hy treating nrio or ktble acid with ddnte 
nitric aoid. It has a fine purple colour 8 m Mnuaxma. 

PUBPDRIliE is the nsme of a oolonnng principle, supposed hy Bobiqnet and 
Cohn to exist in madder 

PUBBEE A ydlow colouring matter, impfoied into Eurc^ frmn India 
and China. It is aald to be formed firam the unne of oamela, elephants, and 
baffirioes, after the ammals have eaten the fruit of the mangoatm, Stenhouae, 
however, believes it to be a ve^able extract mixed with magnena. B is mueh 
need m foe masaihetiire of Indian ydlow, whirh is emjdoyed in oil and water 
ocdoorpaintliig. 

PUTREFACTION, and rii fVstwi&oa. Gpnn.) Potrefoetioo is the 

•pontaneoins decomposition of albnnienaid or protaitt sml oon^poaiida, whea 

exposed to a limited amount of sir It is the deeompMWqn of bodiw eoatsinmg 
nitrogen, called by some persona asodsed bodies, alfoon^'they are produced oniy 
hy ilf^ are the principal means of prodneliig hfo, and mose fldy called juwmii. 

These bodies decompose at any tempemtnre between 8S° and 140° nhranheit 

fiO°C). llHdrdecoimposiriim begins 1^ the action of the oxygen of foe afav 

eo that a pazw oxidation and a gtadnal dur^tmp are shsmltaneoDs. The maU vt 
ihisisamnaber of Uqnld and gaseous oonpounds, oarbonio add, bydrng«B,nitrqgen, 
amxDiHdB, Bul^uretted hydrogen, pbosahusettod hydrogen, sariiqmteA hydeqgen, 
aodic aeU ana laede, also butymandvalmloaeids are finmed. But them are iio4|i^ 
as there are coapmmds anring from potrcfocUon which hawe, even la imaU 
a detractive nefion on anisw lift ftx beyesA of the aabetimoea wientfaned. 


KmysTMrnGfK. 


a* Ant i^aqiAom) 

itota^a3fM^io«i<nnan«f MM*Blpn>itntfeBp<»« ia gxMtTavktj* 
jiid«npte8ii€^iii^-«aiM;iA&«ft«|uniAy Artrii tmnMtioa. Iir ^ cus «f » 
jj^ ew j wfjXCToc orwrinri, lA «)AtM ]« 4Bwt AufeToau <wiAii» ibwr oarAve hmar»aA» 
iie«A»th«AiMMs«A&n^^tMdiu MbBii of tbe tun« aid AdAi. Butthe 
i««dt «f v«crate«lott IS wstt iiko>im «IW allBV da^i. aad afttv in to foaitem Amfi It 
BMBulMtiolaat. ff potitiiAl^pQWOBimriietiintii^TinikawAir moaibsor 
l^esn } aw do ira knov how «MQf Auetan iobt be Ufmeosed ia grawn vepr 
AtteA. If sir be akmAubdf eMsdedi, putrdMtion coMea, end the nsidt u a 
preBOTStum of the sabstaBoe la some edreomstaooes,— in aU. If air be 
for a tme and the sabrtsnee dried, a retom to the h^t, am and moistiure 
M not known to r^prodnee the SRawitate of deeomposmotxAiatiroiLULfaaTe taken place 
at AnL 'the set of drying has eaiiaed ohmioal luiioa to take jdaoe thore accortmg 
to &at of OHmaiuaed eabstaneei^ and the peculiar oigamc and eomplieatad moleeulea 
that produee the pobooa are defrayed. If the Blow decompMiuon takes place 
mdietarbed tat many yean, the entrance of oxygen beiog extremely diffieeh, ai m 
ct^Bna carefbUy rioato ex deeply bnrud, then the organic matter is removed ao com- 
pletely and QKrriblly that the aahei which remam arc nndiatarbed, and keep the 
poHUon. in which they remained dnxmg bib. It la in tibia way that men have been 
able to aM» the fhoes of the eoaewnt kmgs of France, as well as ei many'olher })er- 
eoitagee, and may yet see some of tiie ondistorbed and complete bodies of the Chaldees 
It IB most protume that m these the air has oxidised them, as oxygen must have had 
■oceas to vsoiove so ntoeh matter Only a light dnat remains, and the slightest motion 
either of Tetnoral or of tbe atmoe^ere would cause it to foIL Aa oxidation began 
the process of putrefhcuon, so when it is finished oxidation completes the dettmeUon 
of the jnateriaL It u probaUe that the ashes are mixed with a little humits or 
hamate of anuuoma. The result diflisrs little fiom complete eombuation with fire 
AU organised aobBtanoes ate decomposed m the atmosphere. When they do not 
CMtam nitrogen, diey are orarerted, hke Mood, angm, starch, Ac., into hamos. or a 
lower eompootid of earbim vid hydrogen, or into Umic or ulmio aoida. Ulraic acid, 
obtamed firom. sugar by action ot aeids, contains (according to Mnlder) carbon, 40i 
hydrogen. 14 , oxygen, IS. From tni^ carbon, 40 , hydrogen, 14 , oxygen, 1S + 

4 Bg. Homm oontama. curioa, 40 , 14 } oxygen, IS Hamic acid, carbon, 

40 , hydrogen, 14 1 oxygen, 12 + 3 aq Here the decamposition la signalised by a 
ta^ dluu^oii of« h^dro^ and oxygen, — a nearer approach to mere carbon 
Wkaa mtrogciunia bodies decompose, part of their nitrogen remaina as ammonia, and 
a hnmate (^anuranua la fbnned. Mulder tracw it in the following manner It is 
to be remarked that there is no proof of the emstence of protein its a subwanee, but 
allowing it to represent the part of the (dbumenoida cimtainiog cift-hon, hydrogim, 
tuttOHBo, and oxygen, we have^ 

c n N o 

1 eqnir protem + 0^>B40 31 5 16 

wl eqoiv himiK! aeid-»40 16 0 Id 

1 „ water — 0 I 1 

C n ammonia « 0 13 6 0 

40 82 3 16 

Befim arriving at Aua stage of deemnpoaitioo, the vanous fiunia of volatile aub- 
stanoes already mationed are given ofl£ It has been fteqnentJr asked wby snch 
deeompgaitsaaa go forward t why does not the siibBtaBoe remam undecompotod ? 
The very oott^ex molemdes of bi^^y n-ganised bodies readily lose tiuur vital cimdi- 
tiaii,aBd baeonie aim^y chemieaJ emuponnda^ amdLaa we may be aUe to form according 
to lava omparatively weU vndentood. Bat compoanda such ai albomen seem to 
sosKlriB many eonqiotaida muted together i or, in odier words, tbsare are many axes 
thxmighwliisiitlwaflb^ acts, ncse mny bw an anslogy to Aie seveial axes M 
cfystw. When the tatmat one ]vedominat^ and the dements eombute in a dmple 
ferm, uj of two asolecdes or atoma, than the braking np at the aoinpoand as a 
whdg mast begin, {a -order to begin Ous motion, & snbttaaees most be in a 
eonddioniBwlMliiltepiartifllea and atoms can move readily. This emditkm appears 
to be Amnd trim there is water preaent of a moderate warmth. Mtbe temperatore 
be below Vfi lUto the deeompoeitMm u hindered by the cold, bat it is not qmto 
{vsTented at any tempcratoiw nbore batMag. If the fnmeiwbnrs be abore 140° 
Faibn It is net osrtain Aat tme patrelhotioa goea fhrward, and a madh hightf 
teopetaters entise^ p r sv ente it Jt mbstsiiees St Am oIsn whidi pntrefy are aaeeh 
bested, tiuw lose thdr peodiar oonatitntum and tcs^IW ywld tothe ordinary ^Kimcal 
afitoiti^ toe netion ef toot Tapi% dtroyiiigtha batoee of fhrir Jbrese. Crid,oo 



fte «Ai«r bmd. acKt tat Ixt {miemg th* niitim 

Mtwed. If l9ft to tbeoMeilfOT, otgwisvd labrtuMM in nodsmte te^featlmn irtth 
xnoiMimiroiUdera iritbrnialr loM dwirpeetiliMreuiid^aii. Bc»e«3uHig}i«f tat»* 
peratoxe or £a the eleetrie state of the atmoenhere would in thawcanse attnciMfperiiMt 
halaaoc of power * nay, it is even jposdble ttiat nme ibree existing in the soIwIbwSs 
tiwmsdves IS eapaftdo of gauui^ tteopper head by the aid of tune. Ihordinaqreasei^ 
howerer, the balanfte u ^tmbed by oxynm, as we hsnre long im learnt by the 
aotion (rfatr oaoigantc sebetanees Bat Oay^ossac noada this nemarl^lr deer by a 
beautiful and onexpeeted expemnent, wherein he dunred that tbs juice of ^pee re* 
mained without fbrmentatioQ imtil he allowed a *«pgb* hobble of air to enter, whoi the 
fennentatioo, once begon, oontmned. Liebig expIaSied thia by etyiog. with La Ptaee 
end BerthoSe^ that laoleeftle eeC m motion by any power een impart its own 
motion to another molccnle with which it may be m Qontaet,** this u an analoay 
drawn flrom mediaiuca, bat only an andogy The molecole wQl not, m the eonm- 
boDs Jband u Giq^'Les^’a expenmeot, aet m motion the moleades of tihoa or lime. 
Chemical aebim is not the same as mechanical, dthoog^ eomewhere, the bcudexs of the 
two toneb. The nee of a cheiaieal form of explanation makes the matternnieh clearer 
Sappoae a parbele of oxygen to toach the matter ready to ferment or putrefy, an oxide 
18 formed The oxygen has taken the place of another atom, which u now left to 
follow Its tffinituB, and the whole rdations of the man are gradually dianged. If the 
mass were neutral, haring no sign of + <a — before it, oxygen at once 1^ its action 
changes one sign tos- The ngn changed to ploa, or the atom contauung it, oonTerts 
the one next it to minna, aod so the chemical action is eontumed tiiroogh the masa 
Berxelina need the word cataijfot for the breaking np of a snbstance without any 
stroag chemical affinities The word means Bimply /ooscnuip tmt, or breoAtng ip, and 
is weU adapted few the pnrpoae, although mneh miaappli^ Potre&etion may he 
said then to be analbamenoid In a state of catalysis This catalyau is began by the air 
diBtarbiog the eqoitibnam of the compound. A change electric condition wiU disturb 
the eqmlibrjum m the air, and it assist the first atteeka of the oxygen Thu 
action of electricity is popnlarly known by the changes so common m milk and 
beer danng ihanderstonns. As oxygen begins the action, so does it bring it to a 
eoncloston, and oranpletely destroy aU decompoemg matter The ume thing mast 
no doubt be said of Osone m a still higher degree. Now, many things may destroy 
this equihbnam. We see then the reason why so many subetaneet and so many 
conditbina act so as to alter the patrefiable sobstance. Tfais’eqaitibmim may be 
destroyed by the use of a strong acid, causing strong chemical affinities to upset alt 
the delicately balanced forces in the wgamc snbstanoe . the same thing may be done 
by alkalies and by many salts that aet in an antiseptic manner Bat if a condition 
or a substance be found merely to keep the putrefoctiTe mnss in a state m which it 
will not putrefy, the agent u exactly opposed to cstalysu. It u a evfyUc or restraining 
agent See DisurracTAinT 

When resm and fat are present, they are not readily oxidised. The first 
may be retained for an nnknown timej the second remains long in bodies when 
all the rest has been removed It has been fimnd in eataeombs m Pam in large 
ijuantities, and been called odipocerr, meanmg wax <if fat (pdept, ftU } and «er», 
irax)i. 

If the explanation given be oorreot, it is at once seen why a body in a state of 
pntrefhotion eomnuiDicates its own condition to another The loss of eqtulibriitm 
has already taken place, and cannot stop till the material is eonsomed, unleas more 
powerfbl forces amve Lulng says that “ no other expianatHm can be given thaa 
that a body in the act of combuiation or decomposition enaUes another body with 
which It u in eontact to enter the same state " It u not intended here to oppose, 
but rather to take another tiep m this theory On the same pnnrii^ both the dis> 
orguiued and the organised matters earned aboni by ibe air promote deemn- 
positiOD both will break np the atrostare, but by diffisrent methods. The cBs- 
organised will act as shown ; the organised will act 1^ growing and by ehmiuating 
emnptmnds, such ns ftmgwee^ whibh wiB break down the eqoihbnum of the mam. 
If air be passed mto the juee of grapes through zed-hot tn^ it does not fenneait 
fys a tong ume^ nor does it produce mould or mfoiona. The animal and vegetable 
aatiitanoB to deoompoaidan u removed. Plesh ondN these ooaditioas keeps soine 
weeks. Osone u also destroyed by heat, and would leave only ordinary oxygen to 
act Sehneder and V. Onsch even fbnnd that fiesh woold keep in air fikned throng 
cotton, and in nmilar sir no Infnsoria or mould occurred. Miih recCBtiy 
fietii warned aa a sand-bidh witiiout being steqied m water decayed egnatty is ffiimi 
and nnfiUered air. suU witbont vegetable or animal lift, 

la the esae of the grape jnieei, one babble of air begins fermamtation which ea B t hw e fo 
Imt we are not sate that ^trefimtion can be so oontmiicdt k seenu to rMaliw ac laore 

Vofo in. MM 
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Mfamilin. Onttte pn^ivM «« pstnftetkn Uip Imcb wtton^ %nk bk 
irord potnflu^ fedttift Miir medM of 'deocaaipQil^ Th«M fm 
tsMiMundK flwiMd titat AMtitqr till wof mptaw than vxf wahfixM^ won OonH 
•tItQtion is IcDoini, rad Own SNU to be Ae toore dsstrootiveaeearduig tt thowttNr 


dveaeearduig tt tbowttter 


Anui -^lieb th«jjae detired is frooi SMlTinli m s hiober snla of b«mg-4t«im nuoir 
Ibr exan^ Tliis idea ia in doooidaace irifli alTire know of tiN oMapoonda of 
orgudaed Ilfs, dw aeooBttti of patam from dead bodiu SometimM « peetUiar 
iienneutisfoim^, whiok^^M » oonditum in bo^^ eon^mtu^ 

we have seeQt aoi^ frnnemiS^s and patr^sotimis begin enfrrelj^ 
frie action of air, and some by tbe andNanee of liquids or Mlida, subb m yeast , 
80 we fi^eome disessM piopsigatedby infecifion oon-v^ed through the air, and some 
only by eontset In casN where air acta, it la to he nndeiatoodmat the cnnganlc sub- 
itaneM are conveyed in It. We find by thii mesne that boA tbe oontagionuti and 
noncmiti^oiiiBta are eorrect , but it iato decide, n men aio now endeaTOonngto dq, 
ia what &eaa« one or the othm preradla 


As iu the deeompontion of flesh into humate of ammonia and aahea many deadl} 
exhalatioiis are given o£^ ao in the decompositioa of analogous substBooea in the 
earth putrelhethm causes the nae of miasma Whmi there is an abundso^ supply of 
air, the ssn-mnnia is ecnverted into nitno acid i when there ia an abondant supply of 
'rrgetabon, the nitno amd m reconverted into ammonia as Kuhlman has shown, and 
as agrienltara by its love of mtratea, has long demonstrated. The humus and humate 
of fTTiimnn,» qioi^ of focBi the chief portion of what we call 'legetable mould Acetio 
amd and oUier muds «» also finind xu one If not in ereiy layer of tbe soili and the 
arida and ammimia ate m a oonstant atmggle for the mastery. The soil is slightly 
acid. A soair ami is not unemmnea. 


1. Ooinnxiom ov tbz PKevstmox^ PurnsTACTims. 

The drcnmstancM by which putrefoetioa is connterartcd, are I, the chemical 
change of the asobsed jmoes i 2, the abstraetaoii of water \ S, the lowenng of tbe 
trmparabuw ; and 4, &* exicliiSiOD of oxygen The me Aoda actuaUy u nse may be 
oalM salting, smoking, drying exclusion of air, and parboiling 

1 TltB chametd dwipe ^ «e ozolistd jwcm — The auhstance which in dead animal 
maKer is first attacfrM with patridity,aod which serves to communicste it to the solid 
fihVDUB parts. Is albumen, as it exists combined -with more or less water in all the animnl 
fluids and soft parm b those vegetaldes also which pntre^, it is the albumen probably 
which flmt aaflbrs decompositimi; and hence those plante which oootaia moet of that 
proximate pnnmpte are most apt to become putnd, and moat resemble in this respect 
aniaiai subetaores. The elbomen, when dissolved in water, very readily putrefies in a 
aaoderately warn sir, but when caagulated, it seems ss little liable to pnmdity as fibnu 
iieeUl By this (fosnge it throws off the anp^uou water, becomes sohd, and may then 
he essi^dnedL fiTcoce those menaswhich &y eoagulatum maLe the slbumen insolnble, 
or fonn with it a new componod, which does not dissolve in water, tmt whioh resists 
pQtre&mfoii, ase powerful antiseptics. Whenever the albumen is coagulated, the 
nueombiaed wNer may be easily evaporated, and the residuary solid matter may be 
readily dried in frie air, so as to hr rendered muiiscepbble of decomposition. 

Simie ai^oomhine with the albomen, without separating it from its Nlotion \ such 
is the dfect of-niiegBr, oitno setd, tartano acid, fto. ‘ 

Tsnsdn eombunM wifii the albumiDous and gelattnons parts of mnmals, aad fimns 
lasdlable coMVOnnda^ which resist putrefocbon, on which foot the srt of tanning is 
frMmded. 

AloehtA mi 9S tnrpentlnev and some other volatile oilsi likewise eoagahitfr albamea, 
sod thevd^ protect It from putreseenM The most remarkable operation this kind is 
eyhihitad by wood vuegar, chiefly m consequenoe of the htaaoU contained in it, 
aeeotdingiDfrie diseovety of Bembeobaoh. This peeahar snbstanee has so deenl^ 
a power ed eoagnlatlTig albumen, that even the minute portion of it present m 
pyndigneoai weger aesisU in preserving auunal parts from i^trefoetion, when they 
are wbufif soaked in sL Thns^ slso, flesh is cured by wood smoke Distilled wood 
tw liksiirfN proleots aaxmsl matter from diange, ly the kreasote it contains. The 
pyroligneoM a^ ww said to oontaia Son cent of kreasotet It doM not do so now 
The mcttdHesidts Opente still mwv eflactniilly as antiseptici, beoaoM they fonn with 
ifoamca s^mote lafamate eombtaattods. Under this head we dam the green and 
redndpbsfNcf iroii,ehkinde<rfchw,frkeaeetateofleBd,aadoono^eettldiiRate. the 
lirttN, W«Ter,fr(Bi ifopdsnmns soalltiM, eaa bcennlayedcnly on ipedljd oceailona 
MibaN of eOvar, ihoiia^ awatty amdone to lifo, » m aadseptio tirnt a lohition 
WtWiifah ig Wfy ^ of ^ alt b capehlaof preeerviagJaiiaial mattan ftcaeormpaon. 
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x*Ot&sarAO¥iosr. 

'9 ^inn(er.<>-SrMial3M>w oases wlm BO 

tahai ^ftoe fat a Ma|iilate& or M « aoltd pre^mst^ tbe 0 |W«(j«iii flf • mtMttaM 

to^ aumttl jajl6ea» ^treftetion aaimot go ott, any non Hum etfwr kasdi ol 
ffrmeatition, m hdim wholly cr .ui a mat inaasan deptirad of waten «• ^ 

alWuen xtietf roas mujeh toore into ]ratreflkcdoii« wliea loaa water » eoiilidaed 

m It f and m tho.deeleeatied acate, it u aa little auao^ble of alteradoD aa my other diy^ 
Tegetable or aaimal matter Henoe, the proper diymg of an aniiaal aafcetanee beoauea 
a uaivereal preveatire of patresoenoeL In thia wayfhuta, herha, eahhagea, fiah« md 
fleah may be preaerrcd from corrapttoii. If the air he not a^ and iij moa^ to 
oaase tbe evaporation of the flnida before pntreaeanee hegina, the oi^auo aBhaUtnee 
moat be dned by artificial meana, anch aa by beiog expoaed u thin »aoeM in properly 
oonatrooted air«tovei. At a temperature under 14(lf° F , the albanien dneinp vKhonS 
ooagnlatioQ, and may then be tediatoWed m eold water, wi^ ita nlualde pn^iertiea 
unaltered. Mere desicoation, indeed, ean hardly ever be am^oyad apon loi^ 
Cnlmary aalt la generally had reeourM to, either abne or with the addition of 
ealtpetre or augar. These alkaline aaha abstrart water m tixetr solntioti, and, oenae* 
queotly, eoneentrate the aqueous aolation of the albumen ; whence, by eonverting the 
aiinple watery fluid into salt water, which w m geneiai lew ftvonrable to the fer- 
mentation of animal matter than pure water, and by expelling flie air, and probably by 
chemical c&mbinatioaa, they counteract putridity On this account, salted meat may 
be dned ta the air more speedily and aaifely than firrah meaL The drying is 
pKODOted by heatmg the meatlnmly to aneh a degree as to consolidate the alhon^, 
and ehminate the superfluous water. 

Alcohol opentes einularly, in abstracting the water eaaential to the potrefactioik of 
animal substances, taking it not only from the liquid albumen, but oonntmnctjig its 
deeompoaition, when mixed among the animal ^ds. Sugar aeta m the same way, 
fixing m an unchangeable symp the water which would otherwise he aceeBSory to t& 
fermenlaUon of the organic bodiea The preaerves of fruit and v^etable Juices are 
made upon this principle 'When luniDal substances are rubbed with charcoal powder 
or sand, perfectly dry, and are afterwards freely exposed to the air, they become 
deprived of their moisture, and will keep for a long time. 

3 wanKfA — As a certain degree of heat is requisite fbr the TiQoaa 

fennentation, so is it fbr the putrefactive. If in a damp atmoeidiere, or m (me satomted 
with moisture, if the temperature stand at from 70^ to 80° F.the putrefecuon goes 
on most rapidly { but it proceeds languidly at a few degrees alkive freexmg, and is 
suspended alt^ther at that point. The elephants fbund in the polar ices are 

{ iroofr of the preservauve mfloence of low temperature. In temperate clunatea, lee- 
lousea serve the purpose of keeping meat fresh and sweet frw any length of 
time. 

4. .^traction t{f oxj/gm pot —As the pntTefactive decomposition of a body first 
commences with the absoi^on of oxygen from the atmosphere, so it may be 
retarded by the exclusion of this gss. It is not, however, enough to remove die 
aenal oxygen from the surfece of the body, but we most expel all the oxygen that 
may be dimmed among the vessels and other sobds, as this portion soffices m ^eral 
to excite putrefeotiOD, if other circnmatancee be fevoorshle. The expulsion u moat 
readily acoomphshed by a boiliiur or lower heat, which, by expanding the air, 
evolves it in a great measure ^Ik, soup, solution cf gelatine, fee., may be kept 
long m a fresh states if they be sulitjeeted in as ur-tight vessel eveir other day to a 
boiling hext. O^genation may be prevented m aeveiral ways by boning siupbitr 
or phosphorna m the air of the meat receiver] by filling this with cmnpreaaed 
carbonic acid, or with oils, fats, syrnp^ Ac., and then sealii^ it hermetically 
Charcoal powder recently calcined is efficacions in preserving meat, as it not only 
exolndes air from the b^es snirounded by jt, hot utercepte the t^geo by eon- 
denamg It, and causmg it to oombme with putroQring anhstaneea When butcher* 
meat is enclosed in a vessel filled with stuphoroua and, it absoibs the gas, and 
remains for a eomndemble time proof against eorrupboo. The same result is obtained 
if the vesa^ be filled with arnmooiscid gaa. At the end of 76 da^ such meat has 
still a fteah look, and mqy be safely dned in the atmospheret 

8 Pbcduaji Aansunc PhocEssaa 

Upon the preeedisg pnnupks and expenments depend the several prooesaes 
empti^nd for pnteatiag substencet frvaa putreseoDoe and corruption. Here we moat 
dishDgiuife between those bodies which may be jaeaerved by any media snitaifele to 
the puxposa, as anatemical preparatioDS or olijecte of natural histcsy, ai4 4«6a 
bodies wUobylieiog uiteadedferfi»od,oanbeenred«alyl>y whnlaioiMa^i^TaQghls 
meana. 
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mwmw asindt all of lh«a d^aaM <u wtaMsoM ««> H oaaa aad^r W 
nmm CSMifaf Wattrtoa awoonmiaa rnmoa ^ dfcwlwito alpijwl Tha 
AiBoft)»auaial1>dii«iKpiB8t6d,ii41^«dlato1lMMlaitetfaBddriel Theinilde 
rf 0» antoiil i» »l»V« w«a»»a» *• law** * 

htin lOBoked bj thaaoltiitiim, w tik* «k(de umamod la it BaaMmei aleohcd of 
«0tt»70p«romt w «Ma,t>r a^Mil of 80 p«r eeat. mih kNuoto dlnolTed io It 
M^tenaa aiM vill not ank wlwa tiMR an ootoan, bnt aalpUtea of tita aUwUw 
lunbeen hjcntedkito dw^eiaa md anmea tnth good readt { aa aloo talplKtrqiu 
aeid aad knasotow Penn pcaacmd fidwa for apodunaom on abipboud liy fowthw 


Aem m an aleahdiio ISqaar ^ ooAa, tkoa pmmtiDg them from Iwiag premad. He 
frnt -waalied them in acn'irater, vine^, and cam^or apiriu he eorkad the Toiaela 
mthtalloircd oocka* DaftMne wn^ed enoh in a cdofo vith tov betwaan the apaol- 
mens, and all in aleoludw Hqidda. Juodu Yeraet aaed uaesue, 1 lb in 40 gmlloni of 
Yotar Sulpliate of nine arfojiroposed for embaiming by Oomte de Fontainamoraaiit 
aometimen addmg alcidml Wood u pieaerred by Kyank pfooem, oorrosiro lablimats 
bring owd . abo by Bethri'a prooait the nae of heavy ml of tar} and manitces are 
pteeured 1^ earlMtetm by MoDongalL Xi;|ectkKi of the arterzes and vema by chk>- 
ride of alBe. eblonde of araenic, and chloride of alommom, au^hate of nne, and 
oomriveaablzmatr, have all been tncd^and are more or Jeaaaatis* 
foetory. Pajq^ and ipleea of all kinda have been naed in itnfflog and embalming, 
and may ril ta to am -whan cam la employed add abcmdanoe need. Oirolamo 
Smto dried bodim ao hard that he made a table of 814 pieom Of human fleab fomn 
dimrent narta of the body. Be u mid also to have auide memben preaerre their 
daaboty for an indednite tWk Some lemarkable ape ri m e na of thn kind are aaid to 
exiat and have received the hononr of aanetity WatettoiL made akma preaerre their 
iknibili^ for aome daya by the nae of eorroatve aublunate and alo v drymg Hr Ute 
mya, “ for pnaemng animal bodieam an embalmed fo^ miunmy>lihe, a aolntion of 
ridmide of meiiniry and irood vinagar are most efieaeioua. Aa there u danger m 
tnampnlatmg vifo that mereiinal aalt and u m the tureaent state of onr knowledge of 
kreasote^ ve have it in onr power tomake a amtable strong solntum of thm aabstanoe 
in vinew or qnnt of wme, I am led to aappose tiiat it will become the baria of moat 
antiaeptte pepmatKma for ^ fotom.” 

• CtTBOrO OF PnOVUIONB. 


J%sh, oidlnaty means employed for preserving botcher meat are, drjtng, 

KBokiag^ nritmg, ”4 pirichng or sonnng 

Drimp -^The best mode ^ operating is as follows t..- The flesh must be cat into 
riiem frs« 8 to fi onnoes in weighty immersed in bmling water for fi or fi munite^aDd 
thenlmd on open treUis-wsnk in a drying-stove, at a temperatare kept steadily about 
1&S** F., witli a eOBStant stream of warm diy air That the boiling water may not 
dissipate the aobible animal matters, very little of it shonld be nsed, jnst enon^ for 
the meat to be Irnmemed by pottiona m snccesuoa, whereby it will speedily betsome 
a neh aonp^ ftcrii water being added cmly aa evaporation takes |dabe It is advan> 
tageona to ^d a bttle salt, and some sptces, espeeially oorunder sped, to the vrater 
After the parboiliag of the flesh has bem completed, the aoop should be cvaporried 
to a^riatuons ecmsutenoe, in order to flt it for fonniag a varnish to the meat after it 
la dried, which may be eoan^etely effected withm two days in the oven. By this 
prooem tWoriuxda of the weight is loat. The petfoofly dry fierii most be fdnnged, 
pteoe by pseoe, in the flitty gelatmoos matter hqoefled by a gentle heatt then pli^ 
imee men in the stove, to dry the layer of varnish. This operation may be reperied 
twoorthreebmes^inmdertoreiiderflieogatsiiffieieatly mufomandthf^ Bateherh 
meat dried Ui tlua way ke^ for a year, affords, when cooked, a dish smular to tl^ 
«f foirib meal^ sod is ihereHtre msoh preforable to salted proviaiauL Tito drymg 
may be foallitaipd, lo that larger Inmpa of fledi may be tued, tf tiicy be imbaed with 
emw commmi salt hnmediatriy after ibe parboiliag prpeea^ by wtraufytng^ihm with 
mitt andlaavkig them raapn^er mcklmg'tab for IS hoots beitoe th^ ate transfor- 
red to dm stave, 'nieflnt mrihe<4 howevei^ affords the mere sgreeaUe amria 

Bmoq <iiia. Wettersledteneloses meat m oorn or potato flmr, then dries it on dirivea 
at ISO^F. Oraefei; in 1760, parboiied and then dned. Sobm have proposed to imag 
the sabetanem np and to allow aoair to aiipiioaeh whbont passmg it flnt fliro^ 
ehlocUaof cdlrimntodzy It Iffilk is crffon preserved by draing to a powder. 

Autoiip.^ TUi prooras oonsmts m expose meat pcmnonriy salted, or nstoly 
imlfoed over wtfo mu, to wood smoke m an snarimeDt so distant ftom the flte u not 
to to nadaiy heated ly it, and into wfaick the smoke is admitted to flaesat the bottmn 
of the rids waUa. Bwre the meat eoimbmee with the eB^yrwmattearifl of ihe tmoke. 
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ind Mtsdried B( the nine tim*. TtteqDatftyofdMvood&NrnalttifiiMseevpaiitfte 
nadl iDd 4BSte vf the ■midEe>dried meat i enuka from beeeh irood «ad oak bdii« 
preibraUa to that from dr apod htrdi. Smoke from the twigs sod hairEea tt js^or. 
from RMesnarjt peppermint, ko, usqaits Miiiewliat of the eromade Htcrimr m m$t9 
plaain A rfov matSung with a deader fire is prefrrshle to a r^pid eod poweiAd 
onob as Jt allom the emOTrenmaiie ^miclples time to penettato loto the inteiior niK 
itanoe, witbont diTing the outside too mnch To {weTent loot from attaching Hadf 
to die promions, tkey may he wrapped in doth, or rahlied oyer with hnnt, wU^ 
be eaiilj removed at me end of the operation. 

The procees of smckmg depends iqion the actum of the wood amd, at the 
kreasote yalatiheed vith it, whidi operates npiHi the fleefa. The eame change may he 
prodoced m a mnch diorter time bj uamernug the meat fbr a ftw home in. pyn^> 
neons add, then hto^g it out m a diy air, whiob, tboi^ moderately warm, ooilM 
It fit tor k^hi^ wnhoitt any tamt of patiescenoe. a tow days’ eqiosim, it 

loeea the empyrenmadc sm^ and then reaembles thorongUy smoked ptoyinoBs. 
The meat dried in due way is in general somewhat harder than by the ap^eatum of 
smdee, and therefore eofiens le« when o0oked,adi£E!eienoetobeBScnbedtodiemore 
Soddm and eonoeotrated opentiim of the vood yinegar, whidi effects in a fow honm 
what wool^ require amokiiig for severai weeks. By the judicious emptoymmit of 
pyroligneons acid or kreasote altme dilutad to auocessiye d^fieea, we might prohabl^ 
succeed in inutatmg perfoctly the effect of smoke in coxing pmyisions. * 

Satnu ^ — The meat shoald be rubbed well with common salt, eontanuiv aboot 
sixteenth of saltpetre, and one thirty-secondth of sn^, till evety creviM has been 
impregnated with It , then spnnklod over with salt, laid town for M or 48 hours, and. 
lastly, subjected to pressure It must next be sprinkled anew with salt, packed into 
proper ve^s, and corered with the htnie obtained in the act of pressing, rendered 
stronger by boiling down. For honsehold purposes it is sufficient to mb the meat 
well with good salt, to put it into veiselg, and load it with heavy weights, in order to 
squeeze out as much pi^e as will cover its surface. If this cannot be Imd, a pickle 
mnat be poured on it, oomposed of 4 pounds of salt, 1 pound of sugar, and 8 os. of 
EuJQietre dusdlTed m 8 gsUona of water 

M. Fitch patented the use of a liquid oontainiag S ewt of common salt to the pro- 
duct of disnllation of S cwt. of wood, adding sugar, treade, and saltpetre. Some 
peo^ drive the salt m by force of pressure, some by oentnfog84motion 

Irak has been preservM by the use of carbonate eff soda, preventing acidity Alum 
haa been patented, for sbelldm especially 

E. IfsHon injects tbe veins and artenes of oaroases with a soiation eontuming lOi 
01 of common salt and 3^ of nitre m 9^ pints of w^er. D R. Long uyeetB anto 

B itrescent and flavouring Rubstances, such as salt, saltpetre, spices^ and vmegar J 
nrdoch iigeoted donde of alaminata, a very powerfol agent, commou salt, and nitre. 
Brooman communicates a proposal to use, first, sulphannu gas^ and then ooat thick 
with a substance keeping out the air CSilonde of lime bu aho been need m 
ebamhem balding mast, ami viipbnz baa been burnt end ntticoua gas has been, e^ved 
in junular places. 

Pnmpmg irtffi vw^w, mgar, ffc —Vinegar dissdves or coagulates the albnmen of 
flesh, and thereby counteracts its putrescence The meat should he washed, dried, 
and then laid m strong vinegsr Or it may be boiled m the vinegar, allowed to cod. 
in it, and then set^de with it m a edd cellar, where it will keep sound foe several 
moaibs. 

Fresh meat may he keiM for some mondis m water deprived of its sir If we 
strew on the bottom of a vessel a mixture of iron fllings aoA flowers of aulphnr, and 
pour over them some water which has beat boded, so as to expel its air, meat im- 
mersed in It will keep tune, if the water he oovered widt a Isyer of ml, ftmn 

half an inch to an moh^i^ h^t will also keep fresh for a eoasideraUe period, 
when surroniided with or fht of auy kind, so puiifled as not to tom rancid <s itself 
especially If the meat he pievioualy boiled. This prooeas Is oalled potem^ and » 
applied sncoessflilly to fish, fiiwls, &o. 

tbeeha says that Uvng flth may be priperved 14 days without water, by ata^pk^ 
iheli mouths with orumba of bread ateep^ in brandy, pouring a little brandy mto 
them, and packing diem m this torpid state m straw VHien pot Into fresh water, 
they come alive again after a tow hcmcal— iVscAd; JSnejftkp. TVdbiobptsehs, orfr 
Jfowuse AMktftimg. 

Sleat may also be preserved in boiilng in tta own gnrvy, or embe^diog fo ftt 
(Plowden'spatent, 1807), or in safoDal jelly 
i;p^_’nieaB onglit to be taken new laak Tbe essential potnt tosnoifi ^hdlk 
pw ee r r a t io tt k tbe exclusiOD of tbe atmospheric oxygen as Omr ri^eibr aie poserib 



Miwc Om ntenwl air to am iimu«^«nAto piitidheticm fo 
Tlwn » aka «b«m oxygen ahnm In i]>e dor e«H of On OQ^to be 

euelled or rendmd uumenbre^ ^kdk aojr be dose by ^iwgiag wem ftw fi mumtee 
» water basted to 14(PF. Tba emit be then taken ottti wiped dry* bemesied 
with aame oU (net aptte ocn ruKM) or other DaDtnoaa matter, packed mto « veaaA 
with tteir narrow ends nwBeiaaoit, and twrenid widi sswdnat,flne Mod* or powd^ 
eharcosL Egga coated ^b gaxn nrabtOt and packed b eharooa], will kcepfreahfor 
a Tear Luna water, or rather nfUc of lime, la an excellent wahielc Cor keeping egB« 
b aa Dr Ore weriM Icmg expet ie n e e. Some perKUS eoi^late the albamen 
partially, and also ei^ the a£r by boihng the egga for two miantea, and find the 
nediod aoeecoiAtL S. Canwib patent nm, Uiat after tliia 1 ndnut* b hot wst^ 
eooke the egg ^ken egga are intended tor hatching, they abonld be kept in a cool 
cellar) Cor example, m a chamber a^oining an ice-honae- Hgge expoaed, in the 
holes of perforated Aelvea, to a ooostant enrrant of ur loae eboat } of a giain oi 
their we^ht daily, end become oonoaitrated in their albommooi part, ao aa to be 
little riable to potr^. Thu u an extremely simple and clean method, but requires a 
deal of space. Each, egg requires a btde in the shelf fbr itself For long sea 
Triages, ftie surest means of presemog eggs » to diy up the albamen and yolk, by 
first triturating them mto a homogeneons paste, then evaporating this m pn air-atove 
or a water>bath heated to ICS**, and puttiog up the dried mass in Teasels which may 
be made air-tight. When nsed, it should be dissolved m three parts of cold oc tepid 
water 

Mund wuda, ^ — ^The excellent process for preserving nil kinds of butcber meat, 
fish, and poulny, first ooatnved by M Appert in France, and afterwards snecessftilly 
practised tqion the great cmninercuil s^e by Messrs. Donkin and Gamble, for 
fcequng be^ salmon, sonps, &e., perfectly fresh and sweet for exportation from this 
eoontry. as also tartle for impifftatioa hiULer from the Went Indi^ deserves a brief 
descnpuoa. f 

Let the snbstaace to be preserved be first parboil A, or ralher somewbet more, the 
banes of the meat being prenonaly removed. Put the meat into a tin oylinder, fijl 
np the ves s el with seasoned ricb soap, and then sdder on the bd, pierced with a small 
hide. When thu has been, done, let the tm vessel thus prepared be jdaeed in brute 
and heated to the boibng pom^ to eompkte the renimnder oS the cooking of the 
meat The hole of the lid u now to be closed perfectly b} soldenng, wbilM the air 
il rarefied. The vessri u then allowed to cool, and from the diminution of the 
vdomc, m oonseqiieiice oS the redoetion of tempentare, both ends of the cylmder 
are pressed mwards, and becmne concave The tin cases, thus benneticaUy sealed, 
are exposed m a tesb-dumber, for at least a month to a temperature above what they 
are ever likely to encounter, from 90° to 110° of Fahrenheit If the process has 
pntre&ctioii takes place, and gas is evolved, which, m process of time, will 
cause bodi ends of die case to boige, so as to render them convex, instead of concave 
But the eontenlB of those cases which stand the test will mfellibly keep peorfectly 
sweet and good m any eliinate, and for any number of years. If there be any taint 
about the meat when put np^ it inevitably ferments, and u detect m the proving 
preocBs. 

Thu pieMrvahve process is founded upon the feet that the small quantity of 
oxjpn coDtamed widim the vessel gets into a state of combination, m ronseqneuee 
of ^ big^ temperature to which die animal snbstanoea are exposed, and upon the 
chemical principle, that free oxygen H neoeuary as a femient to'commence or give 
Mrth to the proeem of patrefeetton. 

Gunter effects the plan more rapidly Ire sealing the tm case whilststeam u blowing 
oft letting the solder fell apon the open ode, and at once closing it 

Aiexante Coekbiini, m 1768, eared salmon with apidlfe^ vinegar, salt, olove^ 
xasce, and pepper. The use of a vaonum in preserving m» u old— before 1810, 
when two patt^ were taken for a mode of doing it % 

A lityv of od is also used fbr preservmg milk die idr. * 

Mr. B. Warrington ntes mis not snlyect to <aidat»m and glycerine at treacle, also 
gypnm) he stepa die vessels with gutta perdu or oaontohouc. 

Fat la pscaerved by msltiiig gently and putting m bladders (Pabaar). ChantMl 
l^owdCTjias also^eea nsed te preserve it A eostnig of eojlodioa to keep out the air 

<3raia,^ifit, |w,.-GTara of aB kfn^ aa wheat, bsiiey, rye, and thdr flour, 
maybe pree e rved for an mdeflolta hna^ of time^ if theybe kOoHMed, put im in 
vesseia or ehambora free from das^ and^exeladed trean du ate. Well diM gram ia 
^lubtetotbedjqpndatioiuof isMda. Gnmanas axe soaedmea betted with warm 
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Tb ptescrre ihuti m a atttBf Tatfona plau an atfc^Ccd PlMi% 
plams, &c , sboold be gatbeieA tn a Nta4 ilate, altogether excnipt fiepl and 

plndi^ m diy weatfaa hefcoe they u« fbllj npe. One mode at pmorfEhm ia 
to expose them in an aity place to dry n little fbr d^t or tea dm and tB«i 
(hem 19 dry aavdiiet or diopped stiw^ sraead npon ahelres iBeeoolspszttQeat; »m 
not to tonph eadt odier Another method oonauts in tnrronDding' them srilh fiudfy 
■and in a vefltel irhioh ahoold he made air^tt^t, and kept m a eool place Some 
ptTBonB coat the frnitt indndiog the italks, viOi xndted vax, oUiers lay the applet, 
&C., Bpon wicker wotlK ehdT» m a vaulted bbamber, and anoke them daily Anmg’ 
four or fire days with vine hranohea or jumper wood Ap[det diua treated aftor* 
wards stratified with dry sawdnst, wiSicnit tondimg eadi other, will keep ficesh fhr a 
whole year 

The drying of garden firuts m the air, or hy a kiln, is a well knonrn metliod of 
presermUon. Apples and pears of large size Aonid he eut into thin shees. From 
five to BIX xneaswcea of fresh apples^ and fktMD ux to seven of pears, afford ingfeneral 
oue measore of dry firnti (bifflos). Dned plums, grapes, and enrnnts aye a eommon 
article of commerce, coming from Greece, Spam, and the Mediterranean 

Herbs, cabbages, &c., may be kept a long tune in a eool cellar, provided they are 
covered with dry sand Sneh vegeUhles are m general preserved fbr die purposes of 
food by nmans at drying, salting, pickling with vinegar, or benung up with sugar 
Cabbages should he scold^ in hot water previously to drying , and dl such plants, 
when dried, should be compactly pressed ti^ther, and k^ in air-tight vessels 
Tuberous and other roots are better kept m an airy place, where th^ may dry a 
little without being exposed to the winter’s firost 

A partial dr 3 nng is given to various vegetable juices by evaporating diem to the 
conautenoe of a syrup, called a rob, m which 00 much of the water is drasipated as to 
prevent them fhim running into fermofitation The fruits must he crushed and 
squeezed in bags to expel Uie jmees, which must then be inspissated either over the 
naked fire, or on a water or steam hath, in the air or in vacuo. SomeUmes a small 
proportunt of spice is added, which tends to prevent raouldmesa Sneh eztncts may 
be convemently mixed with su^r into what are called comerves, preserves, and Jelly 

Salting » employed for certmn fruits, as small cucumbers w gherkins, capers, olives, 
&c Even tor peas such amethod is had leconrsc to tor preserving them a certain time. 
Hie; must be scalded m hot water, pot up in bottles, and covered with saturated brine 
having a film of oil on its surfoise, to exclude the agency oAthe atmospheric air 
Jfefore being used they must he soaked for a short time in warm water, to extract the 
salt. The most important article of diet of this class is the saner Anutl, soar herb or 
cabbage, of the nc^cm nations of Ennqie. which is prepared simply by salting { 
a little vinegar being formed spoDtaneoasly by fermentation. The cabbage mnst be 
cut into small pieces, stratifted in a cask along with salt, to which Janiper berries and 
caraway seeds may be added, and packed as bard as possible hy means of a wooden 
lammer The cabbage is then covered with a hd, on which a heavy weight is lud. 
A fementatioD eoaunmic«a, while a quantity of juice exudes and floats on the suTfree, 
which causes the cabbage to become more compact, and a sour smell is perceived 
towards the end of the fenuentation In this condition the cask u transported into a 
cool cellar, where it is allowed to stand tor use dnnng die year i and indeed, where, 
if well made and packed, it may he kept tor several years. 

Potatoes nod other vegetables, as carrots and turnips, are preserved by enttmg out 
the eyes or gennnatmg parts (Roberts’s patent, 18S5). Gram and vegeUhles are also 
preserved m air-tight vessela Potatoes have been much used dried } they are dnvan 
through small holes and thna broken, and then dried. They do not seam to retain 
B good flavour The seeds of plants have been preserved by oovexing them with a 
solution of sulphate c^^pnc, copper, &c. £ Acres cools the anr ponging into air- 
tight res^voirs contai^g grain, and into the space between the nuU-stonea when m 
nmon. 

Thu article may be concluded with soma ohserrations upon the means of preserving 
water fresh on sea visages. Some waters kept m woodmi casks, nodergo a kind 
putrefhehon, contract a disagreeable sulphurous sm^ and beccune nndrinluiblew 
The ongm of tfau impnnty lies in the animal and vegetable jotees which the water 
OTigioalty oontained m flic aource from which it was drawn, or from the caAi, or 
loseets, &e. These matters easily occasion, with a sufficient warmth, fenMotatian in 
the stii^ant water, and thereby canse the evolutmi of ofibnuva gases. It wonld Kp^ 
peta* that the gypsnm of hard waters is deoomposed, and gives up ita sn^utr, wktok 
aggravates the disa^raeaUe odour , for waters routamtag sulphate cf |un& see i|M>e 
apt to take this pot^ taint, than those vriiich contam merely carbonate^mate « 

As the corrnptad water has become unfit tor use merely ht co f U a( p»nee et 1^ 
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ateixtaM of tlwie fbvugtt inatten~>4lar VEtor in Itiidf h not ItiAle to eomptfon--^ 
ItMaj be fOTifled igeia bj tbeir eefetntkm. Ttm piiriSceti«i may be ncoonpluhed 
nMt eanlp b? pHsutg ^ enter diroa||i diereoel powder^ or ftroB^the powder of 
eelemed bone-Um^ Tbe earbui ta£ee nwn not only the itnely diftucd ewrvpt 
pactEblet^ bat ibo the geaeoas unpstfdee. By adding to the water a wj little 
solpbuio ooid. aboatSOdropeto 4 pooztda^ LowitvaeTi tbattiro>thirda«f tbeebereeal 
mi^ be levedL An oeeanonaUp oaeAil agent tbr the pwificetlQn oi Ibal water u to be 
{bond m elam, A drein of prondad alum shonld be duaolred widi agitation In a 
gdlon of water, and tiiea left to operate qoiedy fa/e SI honra. A sedunent iUIa to 
^ bottom, while tiie water becomea dear above, and may be pouted o9l The alum 
rambmea bore with the eobstaiHsea diaadved in ^ water, at u doea with the atufib m 
the dyeing copper, la order to deoompoae any alom whidb may remain m eolation, 
the eqniraleat mentzto of eiyetala of muboiute of aoda may be added to it 
The ted ca1|^te or irtm acts m the tame way as dun A few drops of ita solntion 
are augment to pnrgd a pooitd of tool water Fool water may be ponded by driving 
• atmo^ene^ throoj^ it wtUi bellows, or by agitating it in contact with feesb air, 
sn that an its parboln are exposed to oxygen. Thus we ean explam the mfiuenoe of 
atmaui and winds in coonteracting the cormption of water exposed to tbem 
OblwineactsadllmoreeiietgeticaUy tonn theairin punfynig water A b||Je aqueoos 
dilonne added to feel water, or the tnuumiasioa of a 2i^ gaseous chlon^ tluwugh 
It, eleanscB U imiBedisld.y, but cblonne snd chlorides should be avoided m water, 
the oiJondes of the eaiths fermed, being nnplensant to the taste and hurtfol to 
metals. 

Water caska ought to be charred in^e, whereby no fermentable stuff will be 
extracted trom the wood British ships, however, are now commonly provided with 
iron tanka Iron itself has been propo^ as s purifier of water ^a wahr can be 
punfied only ^ distillation first ^ ammal cbarcoiA afterwards. Ihe addidoa of 
chemical agents should be resorted to only when Dnayoidable — R A B 

PUTTY, GLAZIER'S A cement made of p^dMcd whiting and hnseed otl 
well kneaded together It is said that more tiian 16,000 tons of putty are made in 
this eonn^ annnally 

PUTTT powder Oxide of tin, or moK feeqoeatly oxide of tin and lead, in 
various proparbona The osnd procees is to oxidise the metal in a rectangular box 
This is sonomded ^ fee fire and at a red heat , fee contents are constantly 
stirred, so that feesh portionB of the metal are exposed to the heated air The process 
is complete wbmi all the metal has dmappeored, and the oxide glow* with mean 
deseeace. It is feesi removed with ladles and spread over the bottom of la^ iron 
pans to cool The hard lumps of oxide sre selected from fee mass, ground dry, and 
esiefiiUv sifted through fine lawn sievea 

For the use ^ fee optician the tio is precipitated firau its solution in nitxO'Tnnnatio 
acMrbylkpudammania, both feesolntions belngveiy hugely diluted. The oxide aftm 
ia wall, weshaal, inA dsmil bey pieounse. to. a. whan, dsy feamasa vt. 

finely Mwderwd, and afterwards exposed in a crooibletoa tolerably high temperature, 
1600 Ahr. See Tor 

PUZZOLAKA, FOZZnOLANA, or PIOZZOLAITI. is a volcanic gravefiy 
produet, used in siBlung hydraulic mottar. See CxKBKn and Mobtaus 
PYRETHEUM. PeUitcHry of Spam, nsed for tooth ache 
PYRITES. A tenn formerly applied to fee yellow solpbids of iron, becease it 
stnufe fire wife steel It is in stnetnen still confined to tbie mftienU , but where 
Bulphor b in eoanbinalion wife copper, cobalt, or nickel, they are oalled pyriteiu 
Pynles, Iron ppntst, ttipichc, is found in almost every formation, lb compositton 
b, mm, 4676 i snlpfaur, 54-36 

Pyrrbotine, fifoysste tros ppfttu, b found In many of 4to Coniish mines. Its 
eomposition mm, Si 7S , sol^nr, 40*S2 
HareisiSe^ WhU mm p^nteo, Ihu is but n vsnei^ in fonn of fee fint named. 
Ooiper ppbBB (CSkotowynto of Dana), ceppsr jmiss The eommon 

eoppee ere m ComwalL It appears to be a double inlpUde of ci^per and mm. its 
coamortfem htSagf BUiduv, 84-9, eoj^, 84-6, fatm, 80-5. 

Tim pyritas^ Si^ihdf rfHni JBsffHNfeif ere Tbia minenlb tbond in many fee 
Cornife mlzies. Its coom^eo m-^pliiir, SOD, tm, S7-8t eopper, 88 7, iron, 18*1 
Tbe term is eocastoiially applied to fee ofeerndnerab named above. ComUnafema 
wfth arsnib am soBetimes teiaed .Ammsim/ i)rUsr-«s fee 
-f«ie«wrife(Daim),wUfebaaaMeiitealifoseois|)oeed«f HMnb,78‘9| inm,S7S. 

b a oflatpoiuid of arMDie, 4tM) ; snlphitr, 18-6 , tnm, 84. 

These ores oMttotd largely fe fee numofeeMce of efi of 4itcioL 

The prodnetlon ef ban pytites i« fee^UsItod IBiEltou fit 1684 ww isfollinrst— 
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Walglit 

VfoN. 


tcRu. ewU. qn 

« a. 6. 

Omnwall 

8,656 7 1 

7,484 tf 4 

Uevondute ------ 

1/173 5 1 

75S 7 5 

Cunberiand ------ 

^36 10 0 

880 0 a 

Nortbnmheriand and ]>niham 

7,560 0 0 

7/WO 0 0 

Yorkshire ------ 

5,557 18 0 

S/179 6 0 

Lancashire 

8,600 0 0 

1,018 10 0 

Wales 

1,976 2 0 

1,864 IS 9 

Ireland- ------ 

66,894 0 0 

87.880 16 0 

Total 


68/W7 8 6 •' 


EnomMMU qwtlttes of Iroo pyntu exut in Spam kdA m ntnr bemg teong^t to 
this oonntry. These snlplmr ores oontain a small qaantilj of coiner, irhlch xaeraasea 
tlwr TBloe. 

Iron pyntes, mnndiOt is a mineral vhieh is largely employed in the manidhcttire 
coi^em and of salpbono aeid. The pyntes (** brasses ") of the coal neasnres an 
need m the preparation of copperas. Mr Kirvan, in his Antiquated Mineralt^/’ 
which IS, however, eery fhll of iafonnahon, gives os the follomng passage, wbidi 
ahowB that the changes which take place in the salphiir ores (Afor^ pyrites) had 
been well stadied by him 


“ Yitnol n Ibnned m these stones by exposing them a long time to theactioa of fte 
air and moistore, or by torrefkcboii in open air, and snhseqaent exposure to its actum, 
which operation in some oases must be often repeated, according to the proportion of 
solphur, and the natare of the earth ; the calcareous writes are those in which it » 
most easily formed, and they ef9<»eMe the soonest Good pyrites; pr^M-Iy treated, 
yield about two-thuda of their weight of vitnoL” Sea SmuPHinac Acm. 

In die chemical works of Yorkshire the “cool bra$»ea ” are exposed m thin beds, 
nhieh are often turned over to the actum of die atr The sutphnr is converted by 
the oxygen of the air into sulphanc acid, which combmee with the iron, forming 
sulphate of iron, ooppeni«,whioh it diasolved out and crystallised. The same xesnlt 
may be obtained more quickly by roasting the sulphur ores. * 
itoasting JVitos — Fma I532d, 1533c represent a ftonace which has hemi long 
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employed at FaUnn In Sweden, and 
sevenii other parts of that king- 
dom, for roasung iron pyrites in 
order to obtain snlphnr This ap- 
paratos was eimstraeted by the 
celelMrated Gahn Fig t53SA la a 
vertical section, in the line kdn o 
of Jig 1582c, which is a plan of the 
furaace; the top being snpposed* 
to be taken off Jh both figures 
the condnit may be imagined to be 
broken off at e , its entire length in 
a straight line if 4S foet beyond the dotted Ime « n, be>fore the bend, whieh is an ex- 
tension of this oondut Upon the dope a 6 of a hiltoek a he, lumps r of irai py- 
rites are piled upon the pieces of wood 1 1 for roasting A oondiut d/e fomu foe 
oontinnadon of the space denoted by r, which is eoveied by stone slabs so for as /, 
and firom this point to the chamber & it is oonstroeted in boas^ At the begianmg 
of t^ oondnit there is a recipient g The ehamher k la divided mto five datuibeis 
by hoTUontal partihons, whufo permit the civenlatlon of the vapoois foom one eom- 
pamneot to anofosr. llie ores r, being distributed upon the biilets of Wood i i,%h«D- 
ever foese are foirly kindled, th^ are covered with small ore, and then with rammed 
earth I L Towards foe poans m, for foe apace of afoot aqnare; foe ores are oonavd 
with movable atone dabs, by means of which foe fire may he r^nlaied, by the dla- 

f imcmneitt of one or moire, as may he deemed neoesaary The hqaid salphnr nans 
nto foe recipient y, whence it is laded out ftom tune to time. The snUimed saj^phttr 
passes into foe oonduit/s and foe ehamber A, foam which it is ofoen OQ(,aad v«foad 
with water, to foee It from snlphune aeid wifo which it la somswlmt impr^insMi it 
is aftetirardi dntUled in caat-irim retorts. The reddnnm of foe pyxitttUtaniidfn 
account in Sweden for the preparation of a comauHn red eefomr, modi tes n 
pigment for woodan haildiogn. , 

PTalOINE, A rdatUe hose homdlogpw info pteoiiae; lafofoM; eoQiffio^ 







PYEOmNEOOS AOED. 


•mi ptmlme. It mu dIaocrrereA by Aaderian inboiu <»L It b afau cooiiliNa in 
DorMtabale. nft^tha, coni iii^btib«.«Eida omdis G 

PYROACEIlC SPIRIT. See Acunc Acas. 

PTROOALLXC ACOA If gallb add le careAiUj bested to aboat 4(KP, it I* 
totelW dcsocnpoeed uto euboiiic Mid end pyrogellio aeid (C^*0»s*<PB*0* ♦'CW5X 
wbidb SDldnBes in bnUinut idote pbtect it u easily solobla in eOier, eleobol, and 
wsttf , it NMts feebly add, it foam at 840», and anblimea at 40do If a aolatioii 
containing peroxide of non be added^to a solution of pyrogalUo acid, a blMk odour 
is Btnwb, bot the iron is npidly nednoed to a state of protoxide, and the liquor 
iseujnea a nob red lint — Xem 

Or Stenbonse baa ftally inTesdgatedtbe formation of gallio and of pyronltie acid} 
to bis pi^en on this subyeet those inteaested are reforred. Pyrogallie aoid bat of late 
years been laq^y employed in Photoorspht, -irhicb aee It baa also been used to 
dye the bair a li^t brown. See Gau. Nots 

PYROLIGKEOTTS ACID. See Acano Acid 

The apparatus represented m 1633 end 1334 is a oonTenient modificatioii of 
that exhibited under aoede amd, for producing pyroligneous aeiA Ftg 1633 sbovs 
tihefounaoe in a bonscHital section drawn through the middle of the due which leads 
to the chimney Pip 1634 is a Tertical section taken in the dotted line x, x, of fg 
1638 ^e (mest a is constructed with cast-iron pistes bolted together, ind has a 
oapaeity of 100 eatne foet The wood Is introdnoed into it through the opening 6, 
the oOTer> for which pnrpoee it is cleft luto bilLets-of moderate length. The <mcat is 



heated ftoaa Gw tnl^aoeat grate e, upon which Os foel is laid, throiub the fire-door A 
The iamaasBendsqpialiy through foe fines ee, round the chest, wmeh terminate in 
Gu dlGnBeyy^ An inm pipe o conveys foe Taponrs and gaseous produeto firora foe 
iron dibst to the oondenser This consists of a lenea of pqies laid aigsag over each 
otter, wMoR xeeta i^oa a foamework of wood. Tbe oondenrag tubs are enclosed in 
linger npei it} n etroam of cold water being caused to oireulate la foe interstitial 
spaoea VeWenn than. The water passes doira from a troogh A, throngh a eoidiietmg 
tube t, maem tiw knrert eyfindneal caw at si, fiows thence along foe eenes cf jackets 
1 , 1 , ^ being traniMiittied mm foe one row to foe next abore it, by foe Janetian tabes 
0 ^ 0 , 0 , till at flit tone effhmbeiUiig'hetstatau The proceeding downwards 

IB an iqqnene dirsction 10 foe eoottog stwan of water, get condensed inw tbe bquHl 
stste^ and peas off atgi foioi^ adiMiatgie pipe, into foe first eloee reearer r, while 
foe ecmbi^lde gaeee flow off throc^ foe tube wbidi u provided wlfo a stopooek 
td resulate foe magnifiide of their nanie wider foe oheet As soon as the diitiuation 
IS fol^ set agoug. foeitopeock i^tta sae-pipe is opened} and after it w flnisheil, 
hanutbeiliat. The fire foouM be sappm v& fhw at fint,bftt after sente tune 



PYB0L1QNE017S AOID. W 

iiecugiBMnitdkB^apthedistiniziglieit TIia«b»cMlj««iaow«dfi»Moldim^ 
ft n e Imuh, and ia t£aa taken om through an apmora m &» hnifc ^ ibe «^beat, 
whioli earteaponda to fhs opening u. Jig 1683, m the hriekwtwk <t the Ihmaoe. 
About 60 per oeiit. of cbareool may be obtained frna 1000 feet of ft»>trood, irith a 
oonaumptioo of aa mash broeh'mod fer feA 
A neir mode of diaiilUog wood and prodaefaig thia and haa been ntoodtiood hf 
Ifr. W. H. Bowera, ci hfencheater In the teotangolar retort whi^ la naedthnream 
two revohnng dranu, one at each enA On these dmsaa are eiUUm ^aine, on theae 
chamafeerelafonaeda flatsnr&ce bjmeaits of haxahudaoFoaa A hoppnr nqi^iM 
thu aoifece with the nirdnet or other material to be heated. The aarmoe » com». 
what inelined. A TCiy email engine fasMd to set the endlm chaiammodoo. The 
eawdiut la carried fimn the upper end of the retort to fee lower, dtmng wbiife tmae 
It u exposed to heat and becomes distilled. At the lower en^ ee it ia tnrni^ over fee 
drttm. It fells m a esrbomaed state into water The Tapouis are earned awa^ bjr 
pipes, as in fee naoal method, and fee water joint at fee lower part of fee retort 
prevents any escape m feat direotum, wbitat the feieknem of the mass of aawdoat 
passing into the nrtort readily prevents any from pammg out feere^ It is said that 
one retort can do fee work five of those made on EUliday’s plan wife the eemr 
Two of them produce with slow motion S600 gallons of acid in six daya The 
motiou day be marflased at will, and heat regiilatM aoeordindy. There are serapen 
to prevent chareoal dogging the bars fonnittg the melined j^aoe, and the apparatus 
does not require to be stop^ fbr any purpose of desnsiiig It feeds and disduirges 
contiDuonsly, firom month to mimth 

Sawdnst, wood tumuigs, small chips, spent dye wood, and tanners’ bark, peat, and 
such like ligneoua^ and^arbonaceous substances, are distilled, and fee carbon dudtarged 
as shown 

It IB believed also feat the distiUaticm » effected more rapidly, and the gases more 
direcUy removed by tbis method, than by any other 
Fig 15,15 IS a longituduud section taken through fee middle of the retort or 



rectangular vessel 0,8,0, &,ftaTetheTeTol'viog drums on which fee endless diamei,e,ev 
revolves, ft/ ate cross-bars or scrapers; p,p, axe tubca to eouvey the gases, one from 
the lower and one from the higher point ^ fee moving plane; k is a hopper filled 
with sawdnst and other material to be distiUed; (he supply is regulstod by ‘riro 
small cog-wheels i,t , the flxe-plaoe ; ft, ft, the fines; si is a dstem feeing fee tevel 
of the water and t^ esrboa felling into it, fee lower part of fee retort d^i^ing 
into It. 

JPor the pnipoae of showing, within a limited space, the prvduetg djfy ditttSath* 
or WOOD, the fbllcwiug list has been oom^led for this work by the kmdaess of a 
friend engaged in those xnanuftietDres. For niMe speoifie infotmatioo, see DBBteMJO« 
TIVS IhsrruxxTXON, and the artieles enumerated muter their ipceial heads. 

The only prodnets of the dir dutiUatum of wood at peHSt of any ooBsdMneU 
hnportanoe, are ohareoid, aoeae aoid, naphtha, and, in a nincsr dsg^ tar aaA 
ereosote. 

The ptodaett of wood are, however, very anmetom, and, when eawariiwifl dtens- 
eally, found to be very complex k ohammer and eosadltotioii, aaanj ftf feco Msg 
very tittle understood. 


PTBOTscnsmr. 


ntgrangMeoo^ISqaid^^iatia, , ^ . . 

nt ^oaww «« <fcOT» iiot «e)Mtaade b7 ord]oa9 

CtriMMO oxide. 

CertweiloaeM. 

14giit MrtniiettealtydrogM, w nerdi gn. 

Oleflaatgee. 

Theeean iiffunycsBqdOjred (socih ei era eombnatible) forheatfeg perporae in ibe 
nuKHiftatonn vlicn fbond. 

T&« bgvui yorfecte era wctoiv eoentaUtuig ftom 6% to 10% of dry eeetle add, 
KnuuMua, and, awwdatod with them under ihe ordinary naiuM of tar and napbba, 
namerauB dir, dbeteal, and mmoits bodies. 

Tbe fidtotnng lilt inn oompraheiid tbe prater nninber of iheie bodiei.>~- 

Water 

Acede add in iti ende itate, oa'isd pyraligneooa add. 

Ammonia. 

{ BfdraUifmahillr,njn. iritb spirit of irood aadmetliybe 
aleobd. 

Acetete 4}/' wiMe, or methyle acetic atber 
Aceiertef cfys. vith pyroaoebo ipirit. 


Oib ftond 
IB omde 
nipbtba. 


Benaole, 

Tduole, 

Xylole, 

Ciunole^ 

Cymole: 


AcofWding to the rewarehea of Cabonra fliew are 
all hydrocarbona, and Bfpaiated by him fiom 
erada ^nrit of n ood. 



Fran die diitillahon of tar ara obtained, beeidn many of tbe fbregomg;, whldi 
iroold come under the name of ** hght oib” fttan fheir loir apeeiilo giar^ 

OiA Aeat»«r ikon waior, bendei reildiiaiy Tedn or pitch — 

Xylite. Pieamar Paraffine 

Hente Cednrete. Resm or pitch. 

Gapaomorai PittacaL 

8ohd prodoctt Pyroaantbine^ ehansoaL— C H B R 

PYROL.G81TE Hatrre peroxide of manraieie See KAMoanuBB 
PTROTECHNT (/W ^arh^ce, Pr ; Peitrteieriie, Germ.) The compoittioa of 
latninoos denees with ezploaire eombnstibleB u a mo^m art resulting from the di8> 
ooreiT of gimpowder The finest inventtons of this kmd are doe to the oelebrattri 
Bugs^n, Sdhnr and son, who executed m Rcnae and Pans, and tbe prmoipal capitals 
of &n>pev the most beautiflil and bnUiant fire-wotks that were erer seen. The fol- 
lowing dcscnphina of sdne of their processes wdl probably prove mterestrag — 

The three prune maKenala of this art are, nitre, sulphur, and cbareoal, with filings 
of inm, steel, copper, mnc, and rasm, camdior, lycopo^mn, Ac. Gunpowder is used 
either in grain, hslf crashed, or finely mond, ftir different pniposes. Tbe longer 
the iron fiJinga, the bright^ red and white spufcs they give, those being prefiu-r^ 
which ara made wiOi a very coarse file, and quite free from nisL Sted fihngs and 
easUron borings contain carbon, and afibrd a more bnUiant fire, with wary 
radiatrona. Copper flhna give a greenish tut to flame, thaw of sue a fine blue 
orioor, the snlphuret of antunony gives a lew greenidi blue than iino, hat with 
mueh lUidEa , amber iflbcds a ydlow fire, as wril as oolopbony, and oommon salt ; 
toit die last must be very dfy. Inmpblaeh prodneea a very red colour with gun- 
powdeTf end a pink with nitre u excess. 

GgMmehowMaratomedwidilampUsrdtand nitre, yrilowtaloseecas send is also 
ewplp p w d fisr the asme pnrpote. All the copper ralu Un]^ toe flame graea j tooee of 
straotw n rad eolonri s^ barvtes and its laltB also uapaM a peonliv green. 
Lyoopodiam barns with n rose eoloar end a magaifioent flame) birt it h yuiapaUy 
emodoyod in toestna to re w us eid hghtniiig^ or to riuuge toe tomb of a 
Fira^worti am divided kto tlHue claseee 1, those to be set off upon toe gnoadf 
9, toora whioh sm Ant ^p nao the Ar t and s, toose wJuok act upon « under 
water. 

Coomoeitomlbr^gf’jfrwi gnnpowdetv 16 parts j charcoal, fl parta 
Brfl&ra raMMsf-ndHC I tor a tube lass toan f of an inch i gunpowder, If t itoel 
?nwamantoaa| gunpowder, 16) flling% 4. 
ior>iMtos>b«) when iesa toan | of an inch' gaapowdev, 18} «Stnk8} 


pTROT&aaKsr. 


Si} 


dbnved <IUia)^ 9 1 Si poanded coiMmi teriBigf X*n9D% Vl^ «34ar 

tfaw |» gonwfirdHr^ 1ft} nitrb iSi ehnooBl, 9| sn^itr, S, eaan»%oila^ 11^ 
Aflxidirmimtt len tkan | ia ftiameter. g«iipoWiSer,ltt, ^gnft< 

povder. 16 , and fltiel 7 <po(tiidail konofi^ ft. ^ 

Fixad MOW ura eMnpoaad of a oertain nnmW of Jeta of lira ^triVolea tate&uiy, 
likathe ipokaa of s whed. AU tka ftaaaa taka flra u onoa throvgh dumnel* diaigcd 
with q^OMsk maadiea. Oionav an lar^ anaa with aeranlTowi <rf^Aiaeaa. fan* an 
portioB8orBaaivbelngaeBMnofaci>d&. PMte <f ma la a ibn with ahtp thxee jets. 

The maiaic npreaenta a aar&oe eorered with dnmoiad-jhBpad eompattnieiita, 
formed bp two aeriM of paxalld hnea eroaamg each other Thia edfeot u prodoeed hf 
plaemg at eaeh point of imaraeetioD, frar jeto of fire, which nm into the aborning 
onaa. Tbe mterrala hecween the Jeta atiwt be asaoeiatad with the dncharge of otheta* 
ao aa to keep up a aueeeaaioii of fire in the apaeee 
Coeedet imitate aheeta or Jate of water. The Chinese fiia la heat addled to aoeh 
deoorationa 


Fixml Mtar». The bottom of a roeket la to be ato&d with clap, the -raeant apace 
la to be filled wifli the following eompQcituiD,aadthe mouth eoreced with paetdtoard, 
wfaudi meat he pieroed mto me preparstum, with five holes, far the escape of the 
UimiDouB raps, which represent a star 

OrdtnafT Brlebter OokanA 

Kitre - - > > 16 IS 0 

Sulphur ... - 4 0 ft 

Ounpowder meal * - A 12 ift 

Aotimoap . . > s 1 2 


Lanrta ere long rockets of small diameter, made with cartridge paper Those 
which born quickest should be the longest They are composed as follows,— 

White lancet nitr^ 16, Bolpbnr, 8, gunpowder, 4 parta 
Btweet tohOe Umeeat nitre, lb j sulphur, 8 j antmump, 4 parts. 

Blue laneea mtre, 16 , antimonp, 8 {wrls 

YeOcHff tawes * nitre, 16; aBlpfanr, 6 ; gunpowder, 16 ; sunber, 8 pans 
Ydlower laneea mtre, 16 , ^pluv, 4, g^pow^, 16 , colophony, Sj amber, 4 
parts. 

C^eenisfi lauces nitre, 16, sulphur, 6 , antimony, 6, werdigria, 6 parte, 
bmoee ni^, 16 ; gunpowder, 3 , lampblack, 1 « 

Cordage u represented bp imbuing soft itqpes with a mixture of mtre, S , sulphur, 
16 , antimony, 1 , resin of jumper, 1 part 
The Beugd flames consist of nitre, 7 , sulphur, 2 , sntimonp, 1. This mixture is 
pressed strongly into esrtheo potnogers, with some bits of qnick ma^h stzwwed orer 
the surfoee. 

Bevelvmg erne arc wheels upon whose eirciimferenoe rockets of dlfibrmt styles are 
fixed, and which eanmumoate condwts, so that me is lighted up in snccesston 
ether anetiur Th^eompositinB of thair esmmoo fire her tiaee below j of aa such 
gunpowder meal, 16 charcoal, not too fine, 8 For larger maes gunpowder, 20, 
charcoal, not too fine, 4 For ferg radutiume gunpowder, 16 ; pelWw micaceous 
aand, 2 or 3 For muted radvUume gunpowder, 16 , pitcosl, 1 ; p^ow sand, 1 or 2. 

T^ wavmg or double CaAerme le^ela, are two sans tarsing npoo die Mune bxm in 
opposite dzreotiont The ftasees sre fixed oUtquelp and not tengeutiallp to their 
penphenea. The wheel spokes are ehaiged with a great number of fiaseea , two cit 
the four wings revolve m one direction, and the othertwo in the opposite, but always 
in a vertieal riane, 

The pircMdofas, ceysnees, ^ptnoli^ and some others have on the eontniy a honsontal 
rotation. The fl^worker map diversiiy their efleeta grealtp hr the amngement and 
colour of the jeta of fiam& Let ua take fiir an example the e|a&s Imagine 

a large qiheie taralng flwdp upon its azia^ aloag with a holknr hCTi^ere, which 
revolvea also s^on a TKTioal am paaringthronn Its under pole, If tlwtwapwree|m 
covered with oolourld laneea or ooidage, a fixed lomnwus globe will be formed, m 
if honsontal fhseea be added upon the hemisphere, and vertieal fhsees i^ou Ae 
sphere, An first will have a relative horiaontal movement, the aeeond a vertieal 
movmnent, which, being oombined with Ae first, will cease it to describe a ^eeies of 
enrve, whoso efll^ wiU be an agrscible oontrast wlA the Kgnlar movcmeirt of An 
hemisphere. Upon Ao surfhoe of a revcdviog sun, smaller suns nugbt be pleeed, A 
jwvfdve like nt^tes round their pnmsnea. 

Siugieri exhiUted a lonunoias eerpent pmint^ wUh a npsd winding pane a )mt> 
terflp which flew oenAuiaUp befbre it. ten extraordinaip db«t was psodnMte 
Ae iUlpimg wap. irpon the BunmisCa of sn octagon ha meed a^snl arh ee l s 
tunuBg freely upon Aeir axles, m Ae wertkal pune of Ae eefaq^ Jhn sttdkss 



My PYBOTSCBNT. 

iwmd tbeb* ^i«Bidbres««t go&K ft«m tiM ioterifif to Ibe ciiterior, oorer- 
^ m^wfw ■eiai>e(roanAi«Mg of & ite tnnd* of de Mooadt tod 
mewian . irheBse nose fiip««raBee of a areRt fegtxwaed drealar liB& Tin 
diuB, like ikat «f a -watoh, canrkd op(m a poruon of its lengtiw t sort of seaies 
piereed with holes for reeetrioy ooloared. laa^ in order to rMresent a fien serpent. 
At a little dntanee Aere iru a battedlf eoDstinoted with whue lanees. The jdeee 
was kindled oominoBfly hr o*«r toa-wtaks, wMeh seemed to end ihwr pUff, hy pro- 
leetiDK the serpent fWm the hoonm ofthe 0ataies, The motion was oommtiiaciaed to 


jertUiK the serpent fWmi ttie hoenm ofthe 0ataiee, The motion was oommtiiaciaed to 
toe chain hy one «Sf the wheels, whtoh recdred it like a clock Srom the notiati of n 
wc^t. remarkable eanone toeahanism was called by the artists a tahmatder 
fw nteittt wknk rut into t&e mr with a prodigioas eeloeity, are among the most 
eommOD, hot not least interesdng fire-woriu. When employed profhsely th» fetm 
those rich Ttdleys of fire whieh aiv tiie otowiung ornaments of a public The caa^ 
tndge 18 unilaT totliat ofthe other jets, exs^t in regard to its lengdi, and the necea- 
aity of pBSttag it strongly, and plani^ it well t hat it is charged m a different manner 
As the sky-nieitots mast fly off wnh n^idity, their composition ahoald he such as to 
kindle uislBnCly throoghoat their length, and eztnctte a rast Tolome of elastm floids 
To eflhet thw purpose, a small oylindno space is left ▼scant roond the axis ; that is, 
the central Ime is tnholar The fire-workers eall this space (be soal of the rocket 
(daw <fa lajntte). On account of its somawhat conical form, hollow rods, fidJ^is^hle 
to diflier^ sixes of hroaohes or toeweSb^^ra required m packing the charge i which 
must he done while the cartndge is snstauied by its outside mould, or oo^n^lioder 
The composition (^sky-rockets is as fculows — 


■wiieii tho boH l» « • 


Nitre .... 
Charccal ... 
Sulfur ... 

JSnSuMt JPtrn. 

Ndre .... 
Charcoal - . , - 

Sulphur - . - 

Fme steel filmgs - 

Cfanett Ftn 

ITrtie ... - 

Charcoal - . - 

Sqlphor - - - 

Fme honiigs (rf cast mu. 



f to 1 , 

If 

16 

16 

8 I 

8 

4 

i 

4 

1 

1 



The cartridge being charged as above described, the pot most be to it, with 

the gamtlurt, tbtt is, the serpents, the crackers^ the stars, the ahnwere of fire, &e. 
The pot IS a tube of pasteboard wider than the body of the rocket, and about one- 
third of its length. After h^g strangled at the bottom like (be month of a phial, r* 
is Bttaidied to the end the fhsee by meansof twine and pute These are afternarda 
covered with mow The garmtore is mtrodnoed by the uedi, and a paper plug is 
laid over it TWwbole is endosed within a tube of pasteboard terminating lo a 
cone, whidi is firmly pasted to the pot The quick-snatoh is now finally inserted inlo 
the and of the rocket. The rod attached to toe end the sky-toekets to direct their 
flj^ti; JS made of willow or any othw Ight wood. U. Boggim rej^aced the rod W 
conical wxtigs contaiaing ex^oove matwialsi, and thereby made them fly flirther an*d 
atnsll^r 

The ponriteres ofthe aky-roeket pots are flillowingi^. 

1 5b(rv ore small, roan^ or cabie sidida, made with one of toe follovltig compn- 
ntinns, and soaked spirits. WkUt ttarm nhre, 16 , sulphur, 8, gunpowder, fi 
Others more vivid ooDSist Of nitre, 16 ; sulphur, 7 1 gunpowder, 4 

Start fir poUm Amtm mtiia, lOj sulpbnr, 10 , diareoal, 4 , gospowder, 16 \ 
Ismphlsek, S. Others yeflewer an made with mtn, 16 i iBl]tou(r, $| ohanoah S a 
hu^hlaefc.s, gtiap(mder,fi. 

Tht terptnit are «nall fhsees made with one or twoeardst totir bore bdng lew 
thaa half aa fodu The AzndaRsanalittle huger, and have tlmoaxida, the rstiAif 
Msmalkr. Their oompodtioA b,wgtre,l«| chweod, hot too fl t gnpowdsr, 

4|sal|«hw,4}fliieBtedfiBiigm«. 

















ratopa 


64 » 


Tli« pttaria tie entibgies flHed tndi pmptnria and atmiaMl 
UtemiaMtatv eurtndgBB dcfed at «acfc eod, cfaaiiBeA wfib tZt» faSlkat tarsittf 
fire, and perforated wth one or t*o holes at ttia extremity irftlw aUBe diameler 
The eraeiv u a roond or sanasa Imx of pastehoacd, filled wih^jptmai^ttA gaxh 
powder, and hocyped all round with twine- 
Soman eaadlet are ftitees which throw’ ont reiy 1>n|^t eCars la aaeeeMkm. iRtb 
the oorapontfOD (aa <u>der) uahsed widi apints and gam-jnter, ffeoall eyfaidnc mtaaea 
are made, pierced widi a bob hi tbeir centre. These hodiea. when kmdbd and pro* 
jected into the air, form the stan. Then u first pot into the caitndM a duo^ of 
fine ganpowder of the aise of tiitc star , atxive thu charge a star ii placed ; tMi a 
charge of oompontioo for the Boman candles. 

The otan, idi«i Jesc than } of an indi, eontast of nitre, 16) SD^nr, 7; gsapfpwdav 
5 When lerw, cf nitre, 16) aolphar, 8 , ganpowder, 8. 

Jfoiaoa eanoieo, nitre, 16, duireoal 6, anlphnr, 8 When ahore ] of an inoh, mtie, 
16, chareoel, 8, salphur, 6. 

T^ gtrtaida, or boaqaets, are thote heanfiflxl pieeea whidi usually canobide a fire< 
work exhihitioin , when a mnltitiide of jete seem to emUaxon foe sky in erery d)jcc> 
tion, and then foil m golden fonwers. This eflhct u produced hy distnhuting a 
number cases open at top, each oontainmg 140 foy^rncketa, commanieatmg ^fo 
one another by qiiick>niateh atnan planted among foem. The several eases com- 
monieate with each other 1^ oonastfo, whereby they take fire simnltaneoiudy, and 
produce a volcanic display * 

The water ^firo-tporkt are prepared like the rest , bat Hier most be floated either by 
wooden bowls, or by dues and hollow cartridges fitted to wem. 

J9&K jSre/br foscss nay be made with nitre. 16 , anttmony, 8 , very fine «no filings, 
4 , Chinese paste for foe stars ctf Koman candles, bomba, &c — Sulphor, 16 , nitre, 4, 
ganpowder meal, IS , camphor, I , linseed oil, I , foe mixture being moutoned with 
spirits. 

The feu pr^^rots of Riq^ien, foe son --Nitre, 4, salpbor, S , niqihtha, 1 
The red fire composition is made by fixing 40 parts of nitrate of strontia, 13 of 
flowers of salphur, 5 of chlorate of potam, and 4 of siilpharet of antimony 

White fire u prodaced hy igmting a nuxtnre of 48 pans of nitre } isj ndphur ; 
7^ snlphnret of antimony , or, S4 nitre, 7 snlphar, 2 realgar , or, 75 mtre, 84 sul- 
phur, 1 charcoal j or, finally, 100 of ganpowder meal, and 85 of cast-irou fine 
bonogs. * 

The bine fire composition is, 4 parts of ganpowder meal , 8 of nitre ) snlphnr and 
xmc, each 3 parts. 

Mr A H CbuTch has published the following very interesting proens for fop pro- 
doetion of colonred fiames — Biboloos paper soaked for ten minutes m a mixtun* 
of 4 parts by measare of oil of vitnol with S pans of stroiig fommg mtno acid, and 
then wash out thoroughly with warm distilled water, is to be dried at a gentle heat. 
The gun-paper thus prepared is then saturated with chknate qf stnmtiiun, with ehlorato 
of barium, or with nitrate of potassium, by immersion in a wwm solution of these 
sahs, a solution of ifolorate of copper also may be used. If, imer complete drying, 
a sn^ pellet of any of these jropers be made, lighted at one pomC at a flame, and 
then thrown into foe air, a flaw of mtensdy-coloared h^t u produced, while foe 
combustion is so perfect that there is no perceptible ash The bannm salt gives 
a beautifol green light, the strontium salt a crimson, the potassiom sak a violet, and 
foe copper salt a'fine blue The idilorste may be prepared suffleiently pure for these 
expenmenta by mixing worm solutions of the tdilondes of banum, Btnmtinm, or 
copper, with an equivalent quantity of a warm solution of ehlorsde of potasamm. 
The clear hquid is to be poured off the precipitated chlotide of potaasium, and 
employed for foe aaturation of different portions of foe gun-paper. The foreming 
makes an aitoirable lecture-expenmat, for illustratiag tlm colours imparted to flame 
by banum. strontium, and other salts. 

PYROMETER. An instrument employed to messure temperatures whifo arc too 
high to be determined by any thermometer Some pyrometers have been conttraeted 
of bars of metal , the rates of expansion of which me known, and by whwdi, 
foerefore, any high degree of heat could be, with some precision, determined The 
pyrometer of Wedgwood has been much employed , but it is still a defeetivo insirn- 
ment. It eonsista of two ahgbtly convergent pieces tit copper, between whnfo a 
small eylmder of clay is sat , foe latter eontraois by the heat, and the eonvetgeooe is 
therefbra moreased, Its amount being measuxed, the heat bo wkToh the eyii^ler has 
been exposed can beealonlated. 

A good pyrometer » an jnstminentmQch wanted. ’ 

FOOPE, JPoAatifiiH Garnet From foe mountam on foe soofo ^iAo iff llT%ati1i, 
Imbedded m trap tafe. It ocoun alao at ToUits, In Saxony, in MipiMitlate 





•IP^tSlOPBORtlB. llu gesMM Mae tif ngr elKiDiaal]iv«ftiMios^iob!iiflamM 
jrtwtimm^Tr OB MvetoM a <&« air. The aolphide of potamuB ft a food omopiie 
^Vtrm vhen nirpnmced wift ki^Jaek^ in Oia plaoe of chtreOBl. 
«PTBOXANl^£% A nlwtMoe detaoted m pjr»ylio ^int 1)j Mr fionlan. 
Ho Am doaeribeo Hub oonponads— > 

potadi mer Iw added to nir vood-ipirk OvftAjpteMtf), u long u it throws 
down anythiftgi a pndjHLtale is stodooed, which ie pmaMthtiu, nixed with tan^ 
laatter. The pree^tate is to m otdlei^ on a filter elofh, and eahnutted to 
a Btrong prcn Br e hetwoeodbias of hlMbag^pweri it is next to he washed with cold 
afeohcri, ^eo. grsT. 0*840.111 order to dpee h from any adhering tany mstter. when 
the pyioxylme m left nearly pin«. If it ha disaolwed in bmhng aleohol. or hot oil 
of tnrpnrtine, it oryetalliseB regoliriy on cooling, in ngfat iqnare pneae, of a fine 
yettow odloiiri itolotA opaque to the naked eye, but when exattuned under the niieEO> 
■cope, have t^ tmnspareney and eulour of fenopraasiate of potadu Its turpentine 
edlnbon afCbrde oiyetals of a eplendid oru^-red colour, having the appeanuioe <d 
]^teB, wboee farm, is not discerDihw by the naked eye, bat when ezanuned 
by toe microscc^ tb^ aiw seen to be thin right rectangular pnema The orange- 
red eolonr is only toe effect irf aggregation , for when {Round to powder, these 
crystals become yeUnw} and under toe nucrosooM, toe diierenoe m colour between 
toe two IS very u^bt. Its mritmg-point u 818° F It snblunea at 800° la free air, 
heated inn clow tube in a bath cd SDfiqsary, it enuta vapour at 400^ , it then b^us 
to decompoas!, and is totally decotnpi^ at 500° Sulpbunc acid decomposea it, 
piodneing a heaubfril hlne colour, which passes rate ciuoson, as toe toe acid attracts 
inner fiwm toe stmospberB^ and it totally disappeani on pleati/hl dilBtHm with water, 
IcaTing carbon of a dirty brown colour Its alcoholic or turpentine solution imparts a 
permanent yellow dye to vegetable or animal maUer. 

Fynixanuune consists, according to toe analysiB of Drs. Apjobn and Gregory, of 
carbon, 76’S75, bydrogoi, 5 809 , oxygen, 19 116, in lOO mrts 
PYROXILIG SPIRIT. ^ ^roltgmom spmt^ lydApiieoM ertw, Woad-^trit, 
Wood.wphtha, MethgUe tdLokel, liffdrais qf sietAyZe, HySraied oxtde of wtlAy/e. 

l>8DSitj of strongest w{iod-8|ant at 38°, 08179 Density 
St 68°, 0798 Density cf vapour, 1 1S«4 volumes. Boilug'point, 150° F 
Wood'tyint was first reeomtsed as a distinct Bubstauee by Taylor, m ISIS. Its 
true nature, however, wM noknown nntiL the appearance of the important rebeandi ^ 
HH. Dbhub md Pehgot, in 1885, 

Pyrozilie tpint m obtained from the liquid products of the distillation of wood by 
takmg advantage of its superior volatility The crude wood-vinegar, if disulled per 
ae, yirids up to a certain point highly mpore and weak spirit. It is, however, free 
from sminonia and alkaloids It, on toe other hand, toe vinegar » first neutraltsed 
by lime or eoda previous to the distillation of toe spint, it is rendered more free from 
acetate of metoyle and scune other nnpuntics, bat it then contains alkaloids and 
ammonia At times toe quantity of the latter substance present is so large that the 
spirit smokes strongly on tte appnnch of a rod dipped in bydrochlono or acetic acid. 
In order to s|q>Iy this test it la obvious that the hydrochloric acid most be diluted nntil 
It does not tame by itself By repeated reeti&cati<ma ever lime or chalk, reacting 
toe hitter portiiniB, the wood-spint may be obtained colourless, and of a strength 
varying fkom 80 to 90 per cent, of pore spint, toe apeoific gravity bemg frmn O 870 
to 8880 

Inannueh ae wood-spirit boils at a temperature fiir tecs than the punt of ebullition 
of the imparities oidinmily fimnd mn, it may always be greatly improved in solvent 
power, ajqiearaaae, and odour, by men rectification oa the water bath or in a recti- 
ffwg em. But^ nevertoelesB, a certain qaasUty of toe mora volatile impanties 
aiwim aceotupany the metoyhe alcolud, bemg earned over wito its vapour. Among 
toe ibreign bodice may be mentioned toe bydmsrlxma of toe beniole senes. These 
may he eotuely removed by mixing toe erude a{dnt with tores or ibor times its 
Tolnutt of water; the hydrocarbons are thus renderM huidable and rtse to toe surface 
of toe fluid. By means erf a separator the lower layer may be removed, and after 
two or toiee reedficatums, at as kw a temperature as possible, toe spint may be 
prenned futs desm 

To obtain w«od-spirit qmte pure it is generally recommended to mix U with 
chloride of cslri«n, nod agam Motity on a steam or water bath. By operating in 
this ma n n e r , the matoylic sKohet ecmilnnes wito toe chlonde of emldum, fionning n 
compound not dceoenKiasble at tite temperatare of tite water burti. impuntiea 
present tiieMfore dtstii away, leavmun the still a oompoiind of pore metoylie aleohd 
wito ebtejde of ealchun. But this latt«r enroponiid ppsioniji little ifeimlity, and 
may be decompoied by the mstw addition orf ws^ wkuto Itoemtei iipink It Js 
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tiwn to be aistilled owft; fVom tbe alt, aod after onew two w c t ift c aticiM over 
lime will be i^oite pure. 

It 1 * hi^ily imponaat that wood*^mt Aoald be of oooetSenible porl^ ^ required 
for the yaxT ^ oS daMokrvBg the geme. It u as te m itt wm 

ehellao » ooDcmed, there is no need fbr extreme pontj* as shellao will dmolTe 
HI most speeimens of wood-ipint. Bat it la not la thu case the mere sotveat power 
that u requiredi Ibr rf a eolation of shellso m impure wood-spbit be em]do^ hy 
liBtterit the -vapour eToIred is so imtatuig to the eyes that tbe -workmen sre unable to 
proceed. If uie spint has the prcqierty of ftmung on the approach of a rod dipped 
ID acetic or bydroebloric aeids, it nay be taken fiw granted thet it wiQ be inci^bla 
of dlssolnng gum sandarach. Thia anses from the fhet that such spmt has been 
distilled from an alkaline base, saeh as hme or soda, and oontaios alkaloids, ammoma, 
and yanous other impuritiea which destroy its solvent power. Uls alkaline reaction 
may he destroyed ana the spirit rendered fit for nse by adding 8 or 8 per cent, of 
Bulphuno add and toen distilling The alkaloids and many other impurities will 
then be retained, and the spirit may either he used at tmoe or still fhrther purified 
by dilation with water and sabsequent rectification It is posdbte to oombine the 
two processes at one operation, by diluting the spirit with four times its bulk of arater, 
and adding just enough oil o( vitriol to the diluted liquid to give it a fomt and 
reaction toditmilS paper It is absolutely esseutial to the suecess of this process 
that the mixtnrc of spirit water and acid be perfectly well mixed 

A wood'Spint which reftues to dissolve sandarach may often be rendered a good 
solvent by adding ftom 6 to 7 per cent, of acetone See Acxtovb. 

When wood>spint is required m a state of extreme parity for tbe purpose of 
research, it may be obtained by distilling oxalate o[ methyle with water OxaliUe of 
methyle, or methyle oxahe ether may be obtained by distilling equal parts of 
sulphuric acid, oxalio aad, and wood spirit Ihe distillate when evaporated very 
gently yields crystals of tbe oompoimd m question As it does not volatfiise below 
3SS° F , the retort containing the matenals for its preparation requires to be pretty 
strongly heated to bring the ether over. It may be purified by sublimation firom 
oxide lead. 

Pure methyho alcohol is a colourless transparent liquid, neutral, very infiammable, 
burning with a ^blue flume like common alcohol. It h^ a -very nauseous flavour, 
and IB fiery in 'the mouth. It dissolves in any proportion in -water, alcohol, or 
ether, and is a good solvent for fotly bodies and certain resins, is miscible with 
essential oila 

Wood-spirit may be defected, according to Dr Ure, even when greatly diluted 
with alcohol, by the brown colour which it assames in preaence of solid canstic 
potash Even -when alcohol rontams only 2 per cent of wood-spirit, it acquires 
a yellow tint in 10 imnutes on addition of powdered caustic potash In half an hour 
the eolonr becomes brown 

According to Hr Mannce Scanlan, uood-spirit may be distinguished from acetone 
(with which It appears to have sometimes been confounded in medicine), by the 
action of a saturated solution of chloride of caloinm, which readily mixes with the 
^mer, but separates immediately from the latter 

Wocid-sptnt is but seldom employed now m the arts, as it is generally cheaper and 
more convenient to nse the mixture of 90 parts of spirit cf wine with 10 parts of 
purified wood-spint, which is now permitted by Government to be employed free of 
dn^ niider tbe title ** methylated spiriL” See METmiJtTKD Sfibit 

The theoretical constitation ai methylic alcohA is of course represented difforcntly 
by various chemists. The radical theory regards it as the hydrated oxide of 
methyle The formula being 0>ffO,HO Another theory assames it to be 
metbyleue (or the olefiant gas ^ the methyle seties^ plus two equvalents of water 
thus, C*H%8H0 But the most ooovenient method -of -viewing it is, pethaps, by 
nsing the water type, and oonsidenng it as two eqmvalents water in which ime 
atom of hydrogen is rej^aced by methyle, ftius ~ 

Tlo- 

This method of regarding it has the advantage of enabling ns fo give m dnnet 
and simple definition of alcohols and etheta Thus, an alcohol may m ftiis manner 
be defined at two atoms of water m which one atom of hydrogen la replaced by on 
eiectro-posltiTe radical, while an ether is to be looked upmi ss two atoms of water In 
which both Ht*”* cf hydrogen are replaced by the elaon^posiUve radicad. 

Methyho treated with solution of Ueaohing powoer, yielde ehkaBi)ft«sa,Wt 

the moking pro^t is not so fine as that pnmared ftmn the vuifo alcohol. In 
foct, aetfayfie aloolM)! i* seldom m never found in comioeree vt s«^ 

You. m. ^ 
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■Qi3g« 9»od oUoroftinnlA be pitpen^A br the eetion of ohlotide of Imeu Horeover 
itekevli be aenhoned thet eoaertd aad piu^ieDt ere the ptodoete of the eetioa tit 
ddurise OB Ate bodtee aooompeagdng «nite wood-epin^ tbet gntit trimld be 
iBaacrediaBenyeehlorafiMm eqHtaisibageeunnuDttte OBoeiof AieiB. fteftaeviDg 
eqaedoa T^eeandBihe eetnoiB of the aMorme <rfdi0 bleaidibiff powder oo waod-4pbit<— 

<?W(>*+4a-0*HC!P +1HO +-HCL 


Ipedfle 

tSMTltJ. 

Bmispirtt 

parent 

'Over Esthe 

pieoft 

ftpedSe 

Gnrl^ 

Beal Spirit 
perent. 

Over Mr under 
proot 

*8136 

10(700 


*9032 

68 50 

18 10 

■8S16 

9800 

64 10 

•9080 

87 56 

1140 

‘8336 

9611 

61 10 

9070 

66 66 

980 

*8330 

94*34 

58-00 

9116 

65W 

7*10 

8384 

9392 

65 50 

9134 

63 30 

4 20 

8418 

90'90 

52 50 

9184 

61 73 

2 10 

'8470 

89 30 

49 70 



Underproof 

8514 

87 72 

4f^ 

•9218 

60 24 

0 60 

8064 

86 20 

44*60 

*9242 

5882 

2 50 

*8596 

84 75 

42 20 

■0266 

57 73 

4 00 

8643 

83*83 

39 90 

•9296 

56 T8 

7-00 

8674 

83 00 

37 10 

9344 

58 70 

11 00 

87)9 

80 64 

35 00 

■9386 

51 54 

1530 

8749 

79 86 

82 70 

•9414 

60*00 

17 80 

8784 

78 13 

30-00 

*9448 

47*62 

20 60 

*8830 

77-00 

27*90 

■9484 

46*00 

25 10 

6849 

75*76 

26*00 

•9518 

43 48 

28 80 

•8876 

74 63 

24 30 

9540 

41*66 

31 90 

8918 

73 53 

29 20 

*9564 

40 00 

34 20 

•8930 

73 46 

20*60 

9584 

38 46 

35 60 

■8950 

7143 

1830 

*9600 

8711 ' 

8810 

•8984 

7»42 

16 30 

■9620 

35 71 

40*60 

•9008 

69 44 

15 30 





The above table contain* the percentage* of pare -wood^spint of the specific 
OBiafi in ^rtoas snx^tBTe*. 'Fbe temperatviTe at whuch tbo eBpeninenta 
mast be made to correspond with the above table being 60° F 

Aoeording to If. Deville, flie above table u not absolntelv correct, the spirit used 
by ]>r 0re not being entirely fiee from water hf Denllee numbers are as follows 

0 8070 - 100 

0*8871 - - 90 

0 8619 60 

0*8873 70 

09073 - . 60 

0*9333 50 

0i»439 40 

0*9570 80 

0*9709 SO 

0'97Sl 10 

(Hissr 5 


Woed'spinC nsf tee widi chloride of calcium wiA each energy that die Iiqud enters 
into etadliUiin. The product of die onion le suffleiantly stable to endnre a beat 
eonridwaSdy ^re die boilmg-pomt of wafer, without givfiig off the akidud. Water, 
however, deeti<oye die eompoaad, and enables the spint to be distiUed away on the 
water badi. — a aw *" ^ *^ 

PYBOllUZtE le one Of the names given to gan-cotton. 

PTUIOI* A volatile organie base, discovered In eoal naphtha by Bimgd. 

It hae beoi chiefly stodied by Dr Aodenon. Its vapour poiaeseec HagaEir 
property of dyemg flr-weod menstenad widi hydroot^o add, a de» ncA It 
appM to be fomied wimever ammal ^ vegetable autteia oimtah^oi tutnigea ane 

dwakd.^ a w. 
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a. 

QtTAJnTET, THE A kind of fie. ft ii npeoufijniedforniiq^faV nine 
far tka proecM denonUneted anastaCio pilntiiig 
QtTABTATlON i« dte alleyuig of one part of gold, that ia to be nfined, 
irJth three parts of ailrer, ao that the gold shall oonadtste <qie qyarttr of the irhola^ 
and thereby have ita purges too hr aeparated to be able to proteet the other netab 
onglnallT aaaodated tnth it, saeh aa ailver, c^^^xr, lead, tm, palladinm, ftc., Aom the 
action of the nitno or snlplHiiieadd employedin the parting prooess. See Ruimiho 
QUARTZ Flin^ SUex. Pore silica in the inaelnble state Quartz ae 

sab species, AmeAgatt RodHajHtal^ HoaMuortz. iVose or CAiywqnxue, and seTeral 
varieties of chalcedony, as Cafa^e, Puuma, Chfynpnu^ Ony«, tfordoiyar, jpe 
X^nstre vltreooa, inclining sometmiea to reeinoiM , omoqts, very varluoa i fSraetore 
oonchoidal . hardness, 7 } specific gravity, 2 69 
QUASSIA u the wood ctf the root of the Qhoscu exeeba, a tree wMek grows in 
Snnnam, the East Indies, Ac. It affords to water an intensely hitter decoetaon, which 
b oeeuiiendLly naed in nwdicraie, and waa A«merly aabatxtoted by ftoma tsenen fox 
hc^, bat IS now prohibited imd^ severe penalties. It affords a safe and ^kacions 
fiy-water, or poison for files 

QUEEN’S METAL An alloy finmed of 2 parts of tin and 1 put eaeh of lead, 
antlmooy, and bismuth. 

QUEEN'S WARE See PorriBT 
QUEEN'S WOOD See Bbazil Wood 

QUEEN’S YELLOW Tnrblth’s mineral j the yellow sabsalphate of merooiy. 
QUERCITRON is the bark of the Querciw nigra, or yellow oak, a tree whiidi 
grows in North Amenca. The eolounng principle of this yellow d>e-Btaff has been 
called Qaereitron, by its discoverer, Chevreul. It forms small pale yellow apangles, 
like those of Aunm nusiinim , has a fiunt acid reaetion, is pretty soluble ra alcohol, 
hardly in ether, and little in water Solution of alma ^velopes firom it, by depeet, 
a bemitifnl yellow dye See Caiico-pbistino and Ynixow Dte 

Of Quercitron buk wo vaported in 1664 ftom the North Atlantic ports of the 
United States — 51,060 owta. of the computed real value of Is 590f, audAom the 
Sondi Athntic porta, 10,982 cwta of the compated real value of 8,77^ 
QUICKLIME Cau^e lime See Limb. 

QUICKSILVER. See Mbbcubt 
QUILL. See Feathbbs 

QUINIDINE u one of the alkaloids obtained from the omehcoa hanks, and is 
fbtind m most of them The quantity, however, vanes with the qaahty ot the buk , 
Cmckotut eolwiya, or yelkw bark, which is the most pnard, containing guimne. with 
but little, if any, qttmidina, lAiile some of the Lose barks contain ftnitithae^ and some 
cmcAmme, and little or no ^mms i such are the H.O Crown barks 

Qoinidine was discovered m 1633 by MM Henry and Delandre It has the same 
oomposztion as qnlnine, O*H*<N-‘0*, bnt is nevertheless a distinet alkaloiA 

It IS obtained from the borkh containing it m the same manner as quinine from the 
qaimne yielding huks, and owing to the employmait of the infenor barks in the 
manufketure of thtf latter alkaloid or its sulphate, some qmnidlne n alwaya present 
in It, but from the greater solubility of the salts of quinldiae, they prinmpafly remam 
lo the mother llqnors, from which the innate of quinine haa ciyMalhaed. 

Van Heijningen (GerAardfs Ckrwae Organtque) gives the fallowing descripboa 
of qumidine When erystallised from its ethueal solation, it yields er^^tels, 
which are oblique rhombic prisms, perfectly transparent, hut wUefe. effiaresee m the 
air, beoaming opaque. They ccmtain 4 aton)BiBlO*8 per oent 'lof water of eiystalli- 
aatloB. It fbses at 880^ F., and, on oodUng, becomes ■ resmoid masa It noKures 
for w^tum 1,600 parts of cold water, 760 parte of bmliag water, 4S ports « cold 
absolute alcohol, 8 7 parts of hot wfinary alotfind, and 90 parts of cold ethu ** 
Oertiardt states also that its solubcm yields with ehlcnne and smmonm the same 
green colour as mnmine. The alcoholic sohilloo of qninidine toms the pkne of 
polansabon strongly to Ac right, while quinine turns it powerfiUiy to tim Un. 

I found diat ffie sample I experimmited on required fiir solution 8,500 psota of 
witter at eo'* Fn 760 pnts of boiling water, 80 parte of otdinaiw aleobd at ff., 
and 60 parti of esld other By the spentsiieons eiaporatiou of us aloeludio sf^sfitm 
it yielded clear crystals, posseenng a Wtiant lBstre,bnt beeankc cmayie tif eiAafan 
tc ffie air. They contained A stoma of water of eiystt fii aa t l op . Whea tmtm ttiOi 
chlorine and then ammonia, It yielded ffie same green eolosr as qt^Dtae Aasi dfete 

tlN2 



m 


.QjQflMVE. 

i|k»«RM etfcuMlnMti 

|M&8l«tai»l8< felstkM «r» tfbvM to tool By tbe ayfifiei^ cf liMt ll Am 
wflt %!f fiwB| }mc, A«mqKMpi^jkldu% w oAoor ‘Utter atttottdi. 

QuAfiiie. &k» vKUBtM «dA *i»^«wn»iBmatwoldadiof wto) the «u anttal, 
dkeot&er mUL 

7%0 «M4raif JMbAm^ C*'!B*q!|H^*a9C^+10«qM'mTmiA m mM ei folpliateof 
qunim Boiyitdtami»lwik4kT,<dQiBfeftdralsr orym^lmirhiclitMci^ 
vMwMdow^ythaiitlntt^IttfevirqolBim It Teqvim fbr Mbidon 850 p«rti of 
irim at 50^ if., »oA n pttfs of lUMotole akobol At 808^ F. it Iqm* fer eent 

^idotzim ifefiaonaeeiit, like that (tfaidnfaift. 

TImuttdar UmihkUe, CV8>0*4HS0*+19 a<|. Thie aelt u oktJned liy 
•AfioS vdphniQ SM to the acMtal ao^i^ and cryaUdUune. It oondata ef an 
•■heitat-like mm of Am eoiQal^ erjMalt, vhieh are yeiy aDlum in water. 

<iMBkB&e may m wtna dmnee W dirtiwusbed fieoi qntoiae by the dtibrenee at 
aalnkihtj of the sratMl oxuateet that of qwuite bemg bat ktde atdubte hi water, 
wbde dm of qidadJne h Tery eolnblo — R K. B. 

Thie alkaloid u Arand, together with fliixr other alkako^ in the 
ehudmia barite, of whidi dtore am nnnwroDa TattobM, aome contaiauw jHruwipelly 
fawaMi, « the Chhaafa or ydiow bark, which la the most Taloable of ^ the^ barks 
on that accouat | omen eOBt^iui|g>nmcipally qatnuhiw and cmcAimne, with but 
liltii ywauM. * 

t^uBnte IB the jHtocipal of these'^ alkaloids; and la now mami&ctarBd on a very 
hm scale Ibr medtoiaal Mrpoaea, it being a vainable ttwic and ftbrifiige 

fi was OBiully prepaiea fr^ the C txuaajfa, bot, owing to the scarcity and hie^ 
pnee of Am 1n^ several of the mfenor bsrica have h^ employed m its mua- 
metiue, and on that account Ae quinine of oommeree fteqnently ooatams some at Ae 
oAer alkaloida. Hie sulphate is Ae only salt of quinuie which u manofiustared for 
co tom e fT w al pnrpoees, and it generally knoan, though improperly, as ** Disnlidiate ot * 
quume.” 

The lUlowiqg la the proem aoat generally followed m the msaa&cture of Aia 
salt The eoaraely’-povdered bark is digested with hot Ainte sulphane or hydro- 
ehlone nad four one or two boon i Ae liquor is strained off, and the hark ttealcd 
wtA a fraeh portKM of still more ddate acid fin: the nine ttme This wooess may be 
rqiealed n tmrd Ane, but Ae hqjaor Aen obtained, oontaiamg ao little qainme, v 
Ibr n focah poftoo cf baik. The liqnara foom Ae first and second Af^sbon are 
strained nnd xaix^ and are then mixed wiA Ume, magnesia, or carbonate of soda, 
until Aa liqtnd ai^niies a sl^c alkaluie resetioo, whidi may be koova by its 
tundqg red litmns p^ier blue. Owing to Ae solubility of qainme, to a oertam 
extont, A aUk ef luu and cblonde of calctnm, earbonato of soda is the best to be 
used for Ajs po^oie. A pecipitate is Armed, which is mparated firom A« anpetw 
Bsast liquid fay stvAtrag Aroogh a doA. Thu <tolk>oolou»d mass, which eootnias 
Ae alkaloids, eoknunqg matter, tome hme, and tome nulidiate of hme,— these later, of 
snotun ■only iribes ba& ha» Mad aidpimrsa aeid haw hm» sand jb Ae pmaasi ; — m 
trenled wiA boding onfanary alcohd, which dissolves the sikaloids and otfioarmg 
matter. Thu eoliiticm is filtered, and Ae greater psrt of Ae aloohol removed by 
whmi a brown viseid mm remmas, Ats n treated wiA Alnie solphurie 
aaM,tiU the solatiai remains Aghtly acid , tlua aolntion u Aen digested with anunid 
ehuKoil, fihesed, ev^ioratod, and allowed to cool, when Ae nilphato of quinine 
^rattefliMt Mt. tOffedMT wttii flome nlohftte of aiziniltiia or oiiiohofiiEi& Mooedmor to 
Ae hariu wUeh have been employed ; hul; owing to the peater aolabiilily of Aeae 
latter saha thaa Ae solphate of quiomei they prAeipally lemain A the moAer 
fiqpon. Whan jum anunal idiarcoal has not bm ns^ Ae sulphate of quinine is 
lAsly to be eontemHw^ wiA some sulphate of hae, fimned by the estum of Ae 
ai^lpaiiaio said od An me m Ae animal ebaieoal , and m Au jurooess also some 
qumneia lAs^ to bypieeipitated by Ae lime and Im m Ae aaimm ebareoal. 

In Mder to — Ae oal^bate of quirdne thno obtained firou Ae sal{diates of 
fafaHine and dwAgniae; adrantm is taken of Ae grmter talabili^ of the two 
latm palA ab Attve totettiened, and liy aaveonl cryntalfaaationa Ae snl Ante of qainfaie 
maybeoldniaadMariyfinM Aon Asaenalts. The ooautitt’ of aahAate otqoSnine 
dhttonad AotoeuA mud of baak of onrsa varies vrfAAebeik used. 8oau of Ae 
best oaikayi M; nriS ymM hiOf an mace of Ae aolpbate fima every pmmd of batfc, 
w bli e ss anj r oSbar tasAs wbidi on nsad A Ae maonAtotu* of snlpl^ ef quinine 
do MS yknS aqoMter td an oaoiee* 

A |Mem haa been fKenfted Isf Mr. Edward Benhag br Ae nmnsAoiaM of 
adAata of quinine wfAent At use of aleAoi,sad It yimB Ifie aitiida kMnaa 
ksjgBAMdj^^efqsHAvnt AeAA^g^atiMaad vlA^A* we ef nmmai 




of owde ifitaS 

romovM ih* nteton estnctfr* fammjr smtten and «(dg«i«g wtttim. 

««Uboned.<h8 tafcl9w«M«»l preM Tbit tg 

tee., umr 1m lepested, tf iieaM»i 7 » and difrWk, after bdng «dl mA^mbd 
Iming heeemt dMoloaticedt i« boded wUh dilate aglphaiie «ebl. ^dog 
•(aitaj idrred wbilet hoiSas. After the sepontina of the Kttuid, ^ berk le bffled 
vitb a lecood pmtion of di&te aoid, sad aometuaei with a thnd} hat fhelii^d fttm 
tholaetlMiliDguhc^tolMiued Atrafieihpontooofhuh The firat «ad MCfwrf. 
|K»tiOne ore mixed, etndned, end treated with loda, whuch pfeoipitatM tbo elkiQaidit 
the precipitate u waahed and preaaed, and then digested ^ate sidphuria aeU, 
wfaioh diHolaes the alkalotda t acdxdtm h eraporated and allowed to eeol, wbou 
the anlphato of q^tdaiae er^aUlsca oat, acconipaBied with moe sidphatea of qnioiatoo 
and ouiohoiiiDe, if die ban emplo;fod contained these latter aJkakuM in any ^pantity. 
The snlphate of qnmme thns Mrtained la dried, and ftirms die nnblea«died or hospital 
qnuune. When the snlphate of quinine » leqnired qnite pore, this la treated wiA 
pan animal charcoal, and anh^ectra to two m uiree ftuther oryttaDisatHma. 

It will be eeen diat the prmeipal pdnts in thia proeeaa are the extnedon of the 
coloiinng matter by the eanstie alkali and the naa of para enunal eharooel in 
prodneli^ihe perftwy white snlphate, whieh prenenta completely the admcatiire of 
animate of lime whh the snlphate of qninine. 

lliiB proeesa yields item 80 to 00 per cent of the qnioine eontamed in the htA 
employed; and to obtam the remunuig lO or 20 per cent the hlood-ied eolntiona 
formed by boilmg die hark with the eanatic alkali are treated with dilate ^droehhnu 
add in exeees, wnich retains in eolntioa any alkaloids that are preaent ^is sohitiui 
U etramed and mixed with lime The prenpitato thus formed ii eoQeeted, preesed, 
dried, and powdered. 

It la then digested with teazeJ, or any solvent which is notasolTentof lime. Theee 
variooi tinetnres or prqnraoous are well agitated with dilute snlpfannc soid, whjdi 
extracts the quinine, &c., when allowed to setde, the baaot, oil qf tiapeaftne, or ford, 
whidiever has been need, rises to the inrAuie. The acid bqnid is then stpWned off 
and eraporated, and the snlphate of qninine obtained foom it is purified by two or 
three eiystnliisalions, when it yields a sdt eqnal to tbat obtained by the first processu 
vix. the unbleached or bospitti sulphate of quinine 

The sulphate of qninine of oommeroe is the neutral sulphate, and hu the foOow* 
ing oompositicai 

2C«H»*H»0*,2HSO« + 14 aq 

When pure it oeenra as white spao^es, or deader needlsa, which are dighfiy flexible, 
and poeaees a pearly lustre and an intensely bitter tasta It effioceaoea m the air, and 
Vaaea ehont 12. etoma of water CB<uq>) lieequixea for lolateoa, 740 parte of oolA 
water and 80 parte of bolhng water, 60 parte of alediol at terdinarytemporntore^and 
moA leas of boilmg alcohoL 

Its MhitioD m watter tuma the plane of pcdanaation strongly te the left, 

and presents a bine tint, which la doe to a peenliar refracboii of the rays of hght on 
the first surftce of the aolutioa. and is termed Jliuraieeitee 1^ ProfeBSor Stokes, who, 
aa well as Sm John Herschel, has exammed the cauae <ff it, the latter reftenng it 
to epipoho dispersian. 

Heated to 812° F., enlidieto of qumine becomes Inminoas, whidi it angmenled Iqr 
ftieuon, and the* robbed body le foimd to be char^ with vitreoM elaetneity, 
aensible to tihe electroecope Itftisea easily, and m tttet state reaembke fnsed wax; 
at a bigbar tempeimtnre it assnmee a red coloar, and at length beewaea dhuried. 
When a solntion of qauune la treated wiOi ehlorina and gtemqwe, it ywlda a hn^ 
green scdntion, very characterutxo of qninme. ^ * * f 

Besidte the neutral aulidiale, there existe an aod the 

following oompoBition . ^ 

C<«B*«N*0«,2H80* 19HO. 


It is fbmed by dinolviiig thenentral snlj|diau in ditntt salplrtirieaoid,erapora«iaw 
and erytenHtog. IteiyateBiaes in reetengular pnsma, or silky needles. leumDdh 
mon aduUa w water than the neutral snlplmte, nquinng only 11 parte of watte at 
wdinsiytempenitarestotiBadTeit. The eofattioa reddena Uiie Utm» 

Itfomaln M water of eiystoUiaatloD, and at 212° F loses per cent, of wkfor 
(ilii&y and .SaqpX With sal|disto ef eesqiuoxid* ef boo, h forna a MUb aalk 
wUchetTateflieea in cetehedm resamfaku tbaae oCalum. 

An inttitedtiitf ooaqiiimd of kidina i^btesl^ihato ef 
by 1^. Bernal sAieh erystamsea in tege itetet. and $r ttflueted tifttf mniM 
ategtild mn tekrar and a laecilllo hitte^hitt^titeMdktefilUhtnntS^ 
vMtm. TbapntetofhiiteatlatMicottisntadi^ttiatlteeqg^ l Mw rw 
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43^ iMtomittMOo 

In cfloModboAki O*“H“S*0VP^OTO* + 10«a 

biawlM«UMa^1^4MTin««3iokmi^^ ndidBe H MoeetUniMd wMtia 
kM. aid tiNkg to tii« ImmMI «a olooholui ool^ 

After ituf^ s ftw liwBii, tta iA k de^Mked b Utm «tf 

J WWftfwr i fii i ^MikJkk<gf j»kkft " " » < M^ to tbo jgtterfwtplurtoirfo ‘ 
Ukcftaoodaknoka MiAiYtrioM <blNtaMw«,n dkdine wd «utliT«ilto,l 
oeid» >0 kh« tuptAt iiwin^ aeidi uiieiaei aiil|khatcs tt otnohosdiio 

qwDudiBot tik two httor rrtmaem irai bo kand m moet oftbcoouiiMRkl iutebeta 
of fdoRiat Md ne qM kofteA «i ftaadalem mixtone vlmi praomt ceif in 
mm rtriny then itom Ae unpevk^ ponfieBtion of Uio of 

qnmae. SomedinTC, ho M o m r, nlpkM of otBohoaiiie u luneaeBt la krfo qwibties, 
•ad Ml 9 eSBOtod \j bmkly stirttns the Mlntioaftaa/i^ch the eal^nte « qtdidiie 
k errMa&Mkg; eAtti, nttheiB^ ondtt Qtii« eironmetaiilaitbe salpbato of einehoaiDe 
mmU femmiB la iDlabont it odl ^tatum he deposited in a pnlTendrat fom, 
b^l^eirwithaewkliotoof qniaine. Jk dooht tbu ftnnd has heea jnnebMd to a 
eeuaidarabla extent 

11m innxwB&s aohatauM maj he easQj detected by uemttntnig aqae of the 
aaqweted aalt when they -will be left aa aah. When aonie of the tuapeeted aampk is 
d)iiaol.T«d In ^Inte snlphuna aind, the inargeiio aeid would Temam naduiolTed , if we 
ti^en add to the aoktlro a alight exeenofbaiyta water, the anlpharie and and qatniiM* 
wA he nreekitatedi the exeeaaof baryta U pneiptated 1^ oarbonie acid, the adatioa 
k tboi kriled and flteied, whea the sugar, mantnte, and aelieine xemaia In sqIiUkhi, 
and nuy be detested aftenraida The pnaence of adieme nay be detected dunedr 
in selphate of qahuoe by ^ addition of aol^nne aoid, whan it boeonies red if 
aebeine be pree^ 8t«^ u deteeted by solutHm of iodine, -widi whieh it fbma a 
deep hke oonpoond. Boraae and is dissolved by alcohol, and u recognised by the 
greentnige ^ven to die Ibone of die Ignited alcohol. Fordiedisroveryof omohoaine, 
tevBcal fsneeases ha-ra been proposed. The one moat generally adopted, and perhaps 
tlk beat, IB diat known as Liebig^ prooesa, which depends on the difference 
Bolabill^, m ether, ^ qkmne and emohonuia. It eonrisu in putting into a teat tobe 
10 gmne of dw anlph^ of qoiiunc with 120 grama of ether, then adding 10 or 20 
dnia of e a n at u) anapenk , it la then bnddy duken. If the anlphatc of qnmtne 
nndm' cxamhiaCkm omtains no einehoDioe, we obtain two layers of hqoi^ the one of 
water omitamuig enlphate of ammonia, and the other ether holding the qnmine in 
Bokiaont If the salt oontamed cinchonine, this would remain suspended at tM aarface 
«f the watery layer The seme process wiD detect quinidine also when present in 
nsntoks enieeding 10 per cent, of the sulphate a£ qnmme ; bat the great distinction 
'hetwoea qaiaine W quinidzae is their deportment with oxalate of ammonia, dus 
ro-ngant canst^ in a sclation of an^diate of quuune, a precipitate of cmalato of 
qainmei w h er ea s dm makte of qoimdin^ being very aidaUe m water, no pred.pitate 
M ftmedl^ the addition of Axakte of ammcHua to a solution of its aaU. 

Jlsfenawatem qf tie-'piamtoly of qaimne la tampleM of awchoma barks» 

fa-ooBMia e rcethevrine of a cmehooa bsA depends on the qnandty t^eryvtefiktdfs 
qadiMe which it yield, H is dierefiMe nirt snffleieBt to detendine die amount of 
qidauw winch iteoBtmns,aB du whdleof thu mi^ not be eoaverUble into eryatalltsable 
mlpliates, Inevdertobeaocuratenot lees toanapeondot barhshonUbe nted,and 
ewBK Amtlha reselt is oMn from kh to ^h le« dum can be obtained oa the large 
•0^ where the kv k ^ proeess Ismnek kss in proportion (Arinra) 
ScveedlproecsicB htM been employed kr detenm^ig dm qnaauties of eSkalolds in 
eiiwhoist haifct 

Baktos SM good a prooeia as any is, to eKhtast a known qnaubto of bark by 
h^ag-i^d£te»^} dteadalka bflhseed, and the residue ^08alied.ths wtdkgs 
hsi^ added to Ae tober Ikaidt ft k dum dkwted w^ ynens annaal oIuhbocI,^ 
adlottOBnipikfiltwedfnnd the alkeJbldfpmeipttstedl^earbgaato <ff aodai they are 
then edketod, dtled, and digaked ether to aepante the qekinet after the 
areaecatioft ot die oUtereat afkdes, Ae quake U dnaolmd k dtlata aid|kuk 
aind,anedk^eak«iatorahA,aaBatkiteolnifleedby aHnHmk,and aSowed toeool, 
when the ad^^ite of qnbilw eiipakmb «hlsft k eolkoted* drkd, sad wakhed ; 
die qaaadty qf dio atoftac ftew hakto af ooton, ft «eU a atMta iai aabdkft of 
niplteto ar qkahft kd faaat rf py dktoSaldlftr of udjAato 4f fuftike k «ator, 

keanandrerereiaV " ‘ 


Apkkk n i lftaff wwr^ Wte ftdft Bd Xdgdkd todx knaar 
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babbit. TUb v^*kBOWii UtUe ftnuBsl u aot only enidoyeft S)o^ 

bat it fBtiibhe* to launtfiKtaMs Baeftil ardolos m its dua- Tb muiititt vaei is 
Aim eoontrv and on tha j* awmioDa. 

CBBMICAL. As danaot, or a aimpfe eooMitoetrt |ia»t of any 
nbataaee -Yhich ia incapable nt decoaapoduon. A CoxFomni m n btad 

oompoaed of two on sooie sobstancea. Thoa n reipatable acid havuig a mdual 
comMund of hydrogen and tocAon ia and to be an add with a connpoond tadioaL 
8m WaUa* *<l>ietionary of Chemiatry” 

B AFF AELLB WAnli. A fine kind of U^^lica ware fRua polteiT waa stadA 
in the city of UrUito, and the decogna Aw many of the pieeea were “ inn&h^ by die 
aeholan of Bafibelle Ibon the original drawuga their great maatar/* and hence 
the name, ^anyaft) See Pottbkt 

B A6& The ftamentB and ahreds of linen, cotloi^or wooUm Abnoa. Lbien and 
cotton raga an ooUeoted from all qosHen fbr the porpoee of imtking juper pnlp 
The qua^ty rmported anaoally M addom len than 11,000 tone WoolW of 
eireiy kiM are worked into taimp» aaAthoddg (See tbeeetenna.) Coaxee do^ and 
dngjetaamnade of Aem , and the fine dost of wooUm rage u aied taprepanug the 
beanttibl flock papera with which oor rooma are decorated. Th» are also ntod 
laigdy ibr maaure. All the early broccoh which are bKnwht to the London market 
firom the western part of Cornwall, are dreiacd with wodlen rags m preference to 
any other manure. 


iZopt and o&tr matenals/ar makingpaper and otlter pnrpoaea importedtn 1663 and 1864. 
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Linen raft ........... 

Cotton nss 

OtfaMT lorti not woollen • - 

S«PW(o WMi Other vettetebb tbrei 

Ola ropM or luuk, old aeblng neU, and other uaieny i need in | 
nakua ..j 

Pulp ............ 

Woolleo FftM ikt only for mi&nre •••••••* 

Applieobln to other osei tk^n manure 

Tnhi Dp to be unad at wool 
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BAG-fiTOKE. A variety of hone elate nsed ibr sharpening steel inBlmments 
npoo. The Norway rag^stone is well known. 

RA.IL& The manuftoture of iron iniis has, with the extenatm at out railway 
system, increased in a remarkaMe manner This is, however, rather a snSifeot tbr « 
treatise m meehaoitsBl eagineeriag, than ibr a Pjctjonnry of Jlanafactorea, A abort 
notiee only will tiiierefore be given 

In ]8S(k Birknuhaw patented an improvement in the form of hammered iron 
rail The malleable iron ra^ previously used were bats from two to tlnee feat long, 
and one to two inches square, hot either the nairownees of flie snr&ce piodneed so^ 
injury to the wheelsi or by lacrenaing the breadth their oost became ao great, an to 
exceed that of cast iron, which ccniKqumiily was prefeiTed. 

It was to remedy these defects in the nnlleahfe fom, and at the same tune to 
secure the santo strength as the cast iron, that Mr.'Barkmahaw made hia rafla in the 
form of prisna, or ainnhcr in shape to the caatdron can at the most approved 
dwtacter. 

1636 i53S 
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AW. isMibcswaaiidevicvof this kind of znati^ 1587, 
a«^ «f the aaato nS cd throHfa 









«L lUMe» 





MaUeaUkliwnllsmBowahH^nnpIojcd. AnoUeeUoalmliefaBrgedq^H^ 
theu tmita cn Am graand tbai tiia «o ilu nrliceb n^lmg oa tbrai co^uided 

tiinr a^er nzfiM^ and anted tfc to i^Bnte in tlun laiaiiuB. & maaj of ear Urge 
etotiont rads may fteqaently ston in iMs state, U^er after hyer Inoakiag ofl^ hat 
this may be n^jarded ratotf « an exaiapU «f drfe^ira mannfiiotQre than anyiithig 
else. U la trae, Profeesor Tyndel baa referred to tooee Umioatins rails, as examples 
in poof of his hypeduiiB, that husnoatHm » always dm^to, and u alvm prodaeed 
by,a>eebaniealpreasnrenponahody which has freedeiB la more latency. CareiM 
exammatios, howerer, oonTinees the writer that wheoehcr lanateatioii ei the nil 
heeones erideat, it caa he traced to the imperfeot welding together of the bars of 
whiek the rail is ferraed. 

The weight of railway bars ranes aeoording to sectioD and length. There are 
•mie of dO pAtoda par ysrd^ and some at 80 poaods, ahnost every nitway oompany 
em^ying bars of diftrent weight. Beside flat rails, which are oeoauonally still 
Bsed, we have bridge rails employed, which have the feim of a reversed |j. These 
have sematuaiia parallel sides, or, as m dovetail mis, the ddes are contracted The 
n-raOs are more easily manaihctBred than the nils, the diflbolty of flling the 
laages not being so gr^ as in the latter rail 

1530 1540 



lias represents the old rail, and/p. 1510, Mr W H. Barlow’s patent ml, 
which is lasde to form its own eontiaiioiia bearing In section this rail somewhat 
naembfcs an inverted V» wiUi its ends considerably turned onlwards. This portion 
ferns the sarfece b} whieh the rail bears upon the hallastmg, the apex of the A being 
formed with, dangcs in the ordinary form of rails, and the rw, therefm, beds 
throa^UHit on the b^lssL It can he voy easily packed up and adjusted when out of 
{dace, and all the fiuings of sle^rs, chairs, and keys, are done away with, nothing 
being required beudes the rails thcauelves, except a cross or tie-rod at jdnts, to 
hold them at the pin^ distance asunder, so as to kera the gauge <^the line. 

BAKE YBUI, to Mtm»g A vent catting mdifflerenfly througji all the strata, 
imder some eirenmalanees they are known u goA tmu and Ap veau 

BAISIBS are grapes allowed to np« and dry upon the vine The heat crane 
fhnn the south of ^rope, as feom Roqnenare, m ntovence, Oslabna, Spam, and 
PoetiqjBl. Fine raisins ore dlso iipported from Smyrna, Damascus, and E^iypt Sweet 
fleaby grapes an selected for maturing mto nusias, and sudh aa grow upon the 
aansgr sU^ of hills dnlteied from the north winds. The bunohes are pruned, 
the me u stripped of its leaves, whai Ae ftmt has become ripe; sun then 
beaming fldl t^wn the grapes cranptetes feeir mcebanfieatioa, and eiqirit the 
at^parilMme watog These are a au ca t e U or iixnax The raUiaa called hmoM, an 
ptaeked.«l4aansA and db^ fer a few seeonds In a hoiTiag lye of woodadm and 
qwidhittoe, at UP or 15^ «C Beauidgh areometer The wrti^led fedt w Usdy 
drained, dried said exposed m the sun ^aa. hardies of haiket-vork darmg 14 or 
IS days 

The finut TRUas an feees of the en, so caUedf being the pfanapest bondus, 
which an left to r^n felly tipe« the vin^ after their etfihe have been h^ eat 
throagh, 

Wratfewamastoe y ia nd by toiiying then la he^tog tsaton totiUAh^ef " 
has been ^ 

, raiifes rar oramrii are dbtid&U from a fdnitriHibiy snail variety of 


KASP, wsmAmoAL. sm 

oalM tltt Aiitei %1w7 «» w»r (iqwb iB 

Oar a^Hrfi In IMS and 1864 irere MjUOcnrft 

iteotM ONd CkrrflMft aiipor<nf mlhe^rg 186S Mrf 1864. 


Halaiiu. — 

f^uin 

. 

. 

Austrian tenitories 

• 


Tarkey pn^ . 

. 


Other pwrta 

- 


Total > 

m 

. 

Dried enmntf: — 

Anstqpm tetritomea 


. 

Greece 


• 

Ionian 



Ofoer parts 


- 

Total - . 


- 



90,497 

2,919 


560,648 U 327,061 477,812 



14,285 
758.739 { S 
134.604 
12,913 


20,579 

545,380 

I62i3l6 

1.805 

719,580 


HAM, HTD&AULIC. Ongioally iBTented bj Mon^olfl«>, m Frasoe, sqA 
{katented by him in 1797 

Thu maichma, which u aelf-aeting, u oompoaed of an air vessd and 8 Talvei, 8 for 
the water and 1 for keeping up the supply of air Upon pressing down the valve in 
the condnotmg tnbe, wlwdi c^ns downwards, the water eacapes foom it, until thu 
nKRaefttom u aeSeieat to OTercome the we^h^ when the Ttire umediatr^ nsM 
and closet the apertnic The water, having then no other outlet than foe Inner 
vdve, rnahea throng it by its general force, compressing foe air in foe mr vend 
until eqaihbnnin tuea dace, when the air reacts by its expaiwvc force, cloimg the 
inner vwve, whid retahw foe water above it, and dnving ihup foe asceaditig tab& 


aetwn pToceeda aa before It is best adapted for niamg moderate quantities of water, 
as fiw honadiald or forming parpoaes. 

BAPB BEED. Broasma campatnt oleifera. Sumnur Rape, Wild, Kavew, or 
Colaa, T^u and foe winter rape {B nopu) are the only sorts enltxvated to any 
extent in Britain for the mannfoctare of oil, and growers generally agree that ^ 
former of these u to he preferred from its yielding a greater quantity of aeed, in tha 
prcKKVtion of 966 to 700 (Zoipsihi.) See Coiua. 

RAPE SEED OIL See Onn. 

HASPS AND FILES. File-umking is a rasaafoetiire whirh is still In a great 
measnre eonfined to Sheffield It u remarkable foat hitherto no machine hna been 
eonatrueted capable of producing files whidb rival those cut foe hamaa hand. 
Matdiina'madA flies have not the ‘‘hite” which hand-cot files have; fou la aceonnted 


steel; fooae of a larger sise firam ordmary steel ; fiat files are forged on an otdoiaiy 
study; ether forma oa bolstera; with foe ladeocatare eonvapostUag to ihe abape 
teqoired being tiiereon unpresaed, a chisel widw than foe to be sot u ased aa 
foe only iastrauent to fiom foe teeth, it u moved by foe hand with foe greafoat 
nleei^ Afkareafonm and pravioos to hudemnm foe file w immersed m some auedie 
Bobmanee, snob «a ua-gcoBods, in which ah has been fosaolved; fou protoem the 
feefofiramfoedieeeta«honaffoefiiei itufo»niiniaen«dperpendieBlaiiylttw«icr» 
ehmMd nd fishfoed. 

Tbs aMnBfoemre of imps and files does nos bfomg to this wotfo. TbeaetadeMSttA 
In it wUl find an eUbetate deocnphoo of all foe vanetua «f filler soft foSlr 


man^Ktoie, in Thniiiv <tml Aferdeafosl JKnrinifoftDn, EedfovCai Widfii 
iraiutfoetHmHiife<Bi;Tot L. /roaniid M^ivvWbgp HAiKtSMA , 
HABP,afiMmAKZGAl^ fofoeiuneg!hr«nby(lmSMhfoinfomcB^hM|yM 

•iwfcaMifofWMihiQgbeet-TOatA fieeSedkh* . 
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BSCXIKSejaElOK. 


SS^taaM tn iBftMtd la apbit cf^Ais l»Mhe &• nMhi amolite Snvaii^ 
aw Ufaor baiag WB«4. pM Httnl. k flamazvd whe&eold wi^ mSA%ti i w y pia , 
maa»*T4kim^ir9»irtMikf^KniAviUBekmatUot sfmmMwabtbigit^ih 

atooM ftmufWjlmtalMiftaivigoimdioftdAed. See Xaitvaoka. 
RATAlm^L A tUBinlbVB^titetekof RWtiaiymt 
SATTANa lWrtemi<f»i Cdtw iwr»fcB^of C rwbNiwK»Midvuloasq)«elM 

4)fpalm. 3Wfai«aaoiftir««BlK$cludi^asaiBbstitateforwhaleboBe,f^WBjk> 
iii^«tick% sail mn^ oiWr fUpoNi. 

CWi« mportad m 1$64 

No. Comimtod ml nlo*. 

Bssaboo 828, 9B« iEl,0S7 

n atidui owKiBted and pUn « • • ^ AS, Ml 4,OSa 

Battass waindodad iD.'OMBfi. * 

BAVOBa The iBMaafhoniie of xsiora diffi^n from the maonfiM'tnre of the fioer 
TBtMwe of cBttiiig InrtnuiKnti, only in the degree of care which is required to 
jiradoee a perfect luttnnneiA 

Two woriuBieii are alwm engaged m razor-aiaking The rod of ateel of which 
ihej are nude n ahont half an low u breadth, and of soffleteat thinkneu to form the 
ha(& The Bt^ npoa which they are forged is rounded on both sides of tbs tope, 
whwli is instnuaeaW hi tbinTtitig foe edge, and much focilitates foe operation of 
griaiioQ. The blades aiw then hardened and tempered m the ordinary way, with the 
cuMpaoin tiiat ther are placed on foeir baok on an irm plate, and thie moment they 
assmse a straw oidmir oi a dai^ dude they ate removed. 

The gnndiag follows^ on ft stone rarolriiig hi water j dien^aiing on a wooden disc. 
The fine polish is »Teii by a wooden whe^ havug its eireomforenre oovered wi^ 
boff kafoer^whiehiBGOveMwitlieroeae. The onumentation of the blade by etching 
wiA aoid and pkhng, if eodi is required, le foe lut proeess. See Matut^ttrea w 
Jtfeta4 aa icnaedby Robert Hnnt, and AfecAaMcal dfaR^pufatma by Holuapfifel 
BA20B HON& In foe aanafectoring of the laaor, for foe flnt prooesa of setting, 
foe ChuHity Tweet atone is used, hat the pnaeipil part of the setting ueoeoaiplishM 
idmont hnottfaUj on foe Gennan hone. Yarums kinds of hones are, however, sold 
BOder fois name^ anAtbey are of course very vanoos qaahttes. 8m Honks. 
BAZOR-ST^P. ^^Peidum for foe rasor-etrop a fine smoot 


^ rasnvfltrop a fine smooth siirfhee of caif- 

■km, WNh foe grained or hair fide outwards, is best. It should be pasted or glued 
down fiat on a mip gf wood, and for the dresamg almost any extremdy fine powder 
he asBd>~nBfo as im^pably fine emery, croons, nataral and artiftrisl speenlar 
tao^ bladk lead, or foe emvebol of wheat straw} • • * wynibioations of fotse 
■afi other fine powden^ mixed with a little grease and wax, have been with more or 
fees mysteiy applied to foe ncor-^tmp. The chmee appean nearly jmmatenaJ, 
pi w<foMhfo»lww aB iaiiiwwaa<wAm^fim»,TBA 11 w)y-KWi'WiwpMWiq^Taeh. 

** One ndenf foe strop is geiieraUy chaued with oompoBitkm} on the other side foe 
lesfoer fe left m foe natnral state, am the finishing stroke » m general given on foe 
plain side.''XBo&;n»^) ?W raiotHttre^ requires to he kept very clean, and it 
foonld be very qianiigly need. 

BEALGA& Sad se^pAufe itf araat$e (Jrteme roug« sa(for«, Fr., BoHkes 
Oerm.) This we ooenrs m pmnitive inoiintaiBa,.aBSQeiated some- 
tunea wifo nafive ara^e, imder the form of vents, effiozeecenees, veiy rarely 
.^lyittaaiae} as also in Toteaute dutnets, fi>r exainid«,.6olfaterra near Xajdes, or 
anMhaMdin foo a h apeofstailactites, m foe rents and craftfe of Btna,VeBeno8, and other 
telcanaes. l^peedfe gr a v i ^ vanes foom 8*8 to 8^ It has a fine sendst ootoar m 
tama bat ono^ red m powder, whereby if u disfingniatufole from cinnabar h is 
soft, seetHe, raadily serafohed by foe j ha fraetim is vitteods and conehoidaL 
A w fislflh es esssilr befiNv foe Uew<pipe, emitfang foe ganlie smell of aiMme, aHoag 
witli font of stdfAtttwt mhL It coopts of 70 parts of azsepie sad 80 parts of 
fttomsd^sdsouelfaaesasapignwBt 

Mimrif aBdha as mfe i wisl reslgar k an aitifl^ wodtiot, mnaredbysahuhlkg 
■ste^iysilWfofiiMffiatftea^waiKeSeas aeidanfisdlidmrlBaMpfopaefoM tt 
is an eosn^ Miaoli, moTO M fostt foe amtfre fftlto. fimn fos Akct dfiti eonmUag 
foes wretufoes ifodi, Theprmdpditmsef rarigar &fi)r fi i awwfcs> whtia laiiag fire; 
(foenarndnsf^ipHa eantatea 7 puts sa^lntt^ fi paste iMlgur, and fid puts 
nitra,«~fiLfiL BL 

RBAj:,yA£inK. SeeteeaMsadSkralH 

WTglCi ^y nlseMie Iftfrsn them 

P^iTrTST T sssni nw fit foe ftyi, We AvMha ^ 



mbWQsafSBL m 

BE&Ea^T. age OiMifijnii Cocnr 
KSDBtS,erlUKl»<CBAUE. ae«ar«w«Nief 
wAeoachtfdalAwttn ft It toa aere w lewicwd erffli 
MeiftmatUiwilwcpiaeoMef tln'vartttn eourttM. A flne <n&tf •eMgm «*t 
flffftiMi Solkmaa. nil wA %eit«BUe ta OniwiMirf«wji 
KSDltEAO ApIgOMittlbraMdbrecpoeiiifrlfdurgBto AaaetiMortfaeA^stK 
tempcNiwe of aboot MO^ hy 'vUeh tt elmrbe n j^es. 8ee Lbad. 

LIQUUR, when pnpsrad Iw Aie dyer or iHinter, u a liqutd eempondd af 
acetate of ahtimBa» bavms m it a ottb eaMkate of almnoa aad poonfa* end is 
prepared by dkaidviiig 8 pouodeof ehmi in bouiog vater, aadaddniB to tfiie asolattm 
of 6 peanda of acetate of leadr and autmig she whole waU to^etacr BaMare of 
lead ia tomed anddqKMttedas aheaTymaaeatUte bottomoflbebqto^ Ibeokar 
eBpemalSBt liquid ie itA UqaOr. 

Bed honor M eammeree ii a erode acetate of damuia, jm^ued from pyrobgaeoug 
aiad <v1ileli see, and Cauoo pBnmRo) Loohme npon Ae oompoaiUoii « thie oem- 
mercid artide, and sappoamg that alumma was the only interaiediate Azaw 
the pyroh|pite of alumina, it* easy deoompaettioii into acetic add aaid ahiaiuiB^ 
wot^ b^fte one inelhrred , nt praetioe has shown that a salphfHKKtste of alnmua 
gives the best reanlU^ and which is composed as follows — 

Al*03 f 

1+SC*H»0* 

and prepared ^ mixing together 

453 ITm. ofWiiionueal alnm. 

879 lbs. at acetate of lead, or 815 Itm of pyrobgnite of lead. 

1138 Ibi. of water, 
or, 

388 lbs. of sulphate of alnmina 

879 lbs. of acetate of lead, or 815 lbs. of pyrolignite of lead 
1132 Ibe. of water 
or, 

468 lbs. of alom, and a qnantity of sdution of i^rd^gmte of amounting to 

158 Iba. 

or, • 

883 Ihe of sulphate of alumina, with the same amount of pyroUgnite of lime^ 
Theae Kuhataneea are well atarred together for aeveral honn, ocunplete double de> 
composition ensues, aulpbate of lead is deposited, and sulp^aoetate of alumina 
reauLina m sdotfoa with one equivaleot of snljdiate of amnumia, proceeding from 
tbe ammotmaoal slum employed, so only two equivalentoof sulphnne atnd sere removed 
from the fbur which alum contains. 

But as enlphate of aminoDia is of no use in &«. proeew of moidantmg efoO, and as 
it may be considerad as mcreasiDg the pnoe of the aiticiM to the manuftetarar,a very 
intelligent firm had the good loea d replacing ammomacal silom by aolpliate v 
ahunina, thus not only readeimg the liquor cheaper, but their liquor maHcs the «ib« 
strength as that of other mannflictaren, — namely, sp gr 1 -08$, or 17 Vwaddle. The 
red mordant D of this firm contains a larger amount tn uaefiil agents under die same 
hulk of fliuA a 

Tbe following analyses clearly ^w this point — 

Camfetaum o/ Ptmr MordtttUB pet Ga&m. 


Fornnla, 


AaMaacM. 


AiaCFSD^SC^aafla^-Na* 

W.BO 


AUMlfM 

A&'SSi*^ : 

Ammoolaandwiaar 



. rarolt 

• 1 MttS 




JSteverUirieas wheiw sulphate of alufaina is used, a BtBo awiawi K soda, er p eteab 
may be added aiwu^emuly Aer certain ooIobes, gmtter poww to A* 

iKerdant 

Sbtea tbitee napto h if «My to peteilm ^ As oattMjrftifla of 

!3siatsfsiJ&wrs^ 
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BS&D. 


«M or thebdnawter thooia be ^wSned to it* legitinmte paipow-<’takif« ^ ip. 

S >„~~«nd baniAsd m » test for foilitj. l>et ibia b* foond by Ao 

e ostieo pnnter ohoald sHrsys Inunr it — and by doing so wo bsT* so donbt 
tli^ will amvo at two and*, — «s. aeooaat better Aao they do f«r the eopMUirity of 
■emepi^teovsrcitheri»«adattnbateflulureetoUM proper lonroe. w a slight ▼artS' 
son in the oompontioa of s jwtedsnt wdl nuke a great differenoe m the produe- 
tion ofacidonr 

SED HAEL. A peoleyfosr tern, dfiiigiuitang the n^er membem of the new red 
Madetone fomtatiaiL 


RED OCHBE. An eaitl^oaddeof irm. 

BEDRUTHITE. A name giTao, reiy abeaidly, by Brtidke and MUler to the 
Titreons copper of PhiHipe, from Ae circomstance that some fine Tarteties have been 
fbond in toe mines near BWntb, alAonsh much fisidr >aTe produced by the 8t Just 
mines. The cAafonnae of Greg and l«ttB(sn. cstBSe. ensure of Hauy. and the 
Kiqfftr^ma of Haidinger and WanmaTin. Thomson giva tiie analysii a specinien 
from Ae muted mmes in Groennass. 


^per 
Inm - 
Sulphur 


77 16 
145 
20 62 * 


RED SARDERS WOOD A hanf and heavy wood, which is imported from 
Calcutta in 1 <m It la much used as a dyewood. and oecaucoally for turning 

RED WOOD A wood need by dyen^ which is obtamea from Ae Siberian bnch* 
thorn, Mamniu arjfthraxsUm, 

REED IS the well known implement of Ae weaver, made parslld slips <ci 
metal or reeds, called dents. A Aoroogh knowledge of the adaptation of yain of a 
proper degree of fineness to any given measure of reed, coaatitntes one of the 
pnneipal olgeois of Ae jaanutbeturer of idoths , as upon this depends entirdy the 
mipearsnce, and in a great d^ree the dnrabiluy. of the cloth when finished The 
art of perfornung Ais pnmrly la known by the names of examtauip, settu^, or 
Aqftngt which are used mdiacnminately, and mean exactly same thing The 
re^ consists of two parsUel pieces of vrood, mt a flew inches apart, and Aey are of 
any given length as a yard, a yard and a quarter, Ac. ^e division of the yard 
beug nUo halves, qaayt^ eighAa, and mxleenthi , Ae bresdA of a web u generally 
expressed by a -viilgsT fraction, as 4, {, |, f , and the subdivisions by Ae eighths or six- 
teenths, or aoib, as they are osoany eall^ I> I* Vf , or 4|. Ac In Scot- 
land, Ae splits of cane which p&m between the longitudinal pieces or nbsof Ae reed 
an expressed by hundreds, pmrters, and splits The porter is 20 splits, or, ^A of an 
bmndnsdl 

Id Lancashire and Cheshire a difiSerent mode la adopted, boA as to Ae meainre 
and diTidons of Ae reed. The AUnchester and Bolton reeds are counted by Ae 
uamher of ^fits, or, as Aey are Aero ca£Ced, dents, oDatafned in 24( niches of Ae 
reed. These dents, instead of being arranged m hundteds, porters, and splits, as m 
Scotland, are oahuilated I 7 what is there termed Aarte or 6 ean, each ctmtaining 
20 dents, or ^ same nnm^ as Ae porter in Ae Scotch reeds. The Cheshire at 
Stockport reMs, agam, receive Aeir designation from Ae number of ends or Areads 
contained in one meh, two ends being allowed for every dnt, that being Ae almoat 
nntvereal auniber m eveiy species descnptioiL of plain cIoA, aooordiog to the 
modem pracbec of weaving, and alao for a great proportion of ftnciful articles. 

The number of threads m Ae warp of a web is generally ascertained wiA eon- 
wderaUe precision by means of a small magnifying ^ass, fitted into a socket of 
brass, under which is drilled a small round hole in the bottom plate of tbe standard. 
Ihe number of threads viaiUe in Aia perforation ascertains the number of Areads in 
Ac standard meaanre of tbe reed. Those naed m Scotland havb sometimes fonr 
petforttiaQS. over any one of which the ^aal may be Alfred- The forst performion 
is I of an ineh in diameter, and Is Aerafine well adapted to Ae Stockport mode of 
oosBtiiig, Out m to say, for aasertaming Ae nuaiber of ends or Areads per u»k 1 
Ae second la adapted Ae Hotland r^d, bemg OgA part of 40 inches ; Ae Afrd 
IS ,^h of 37 achea, and la adapsed for Ae now Smoat universal eoiutractkm of 
SeotA reeda; and the frmrA, hteng Ath of 84 inches, is intended for Ae lyeuA 
cambnea Every tbiesd^ieuq^g to AeMratpeetiTa measnrei, of coarse, reprawnta 
200 threads, no 100 •Ats,.m Ao standard toeadA 1 and Au the qnalito of Ae 
frAne may be aoeertamed wiA ooosidentUp precision, aven alter Uw cioA kai 
und^one repeated wettings, either vt Ae btoaAiag gro^ or dye-oorit. By 
Ae oAer way, Ae praportton vAteh As been to Ae w«rp to idio 
1fnowa,aadAieforeui Ae Awaae tf Aa jfim to As paanafoetarer and opSNilve 
weaver, boA cf whom are pnvioindy acqnatoted wiAtha exact meaeoM of tbe reed. 



BBFINIKG GOLD AKD SitTES. 
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CompartOwt uMt ^ V!4aA reeds, Imiff eitnidard med diemadeat 
lauKM, letA tke iZmeoAuv and C&nlun readi, and ihajbrm^ reede ueedyba oe lut H d 
andcombne 


Beotefa 

LUKBridN 

CltaUn 

Dutdi hoUmd 

nrsDcfa ombiEe. 

600 

SO 

84 



700 

S4 

SB 



BOO 

26 

44 



900 

30 

50 


979 

1000 

84 

54 

925 

1089 

1100 

86 

60 

1014 

1197 

1200 

40 

64 

1110 

1300 

1300 

42 

70 

1302 

1414 

1400 

46 

76 

1295 

U84 

1500 

50 

60 

1387 

1602 

1600 

52 

66 

1480 

1752 

1700 

56 

02 

1571 

1620 

1600 

58 

96 

1665 

1958 

1900 

68 

104 

1757 

2067 

2000 1 

66 

no 1 

1850 1 

2176 


Iq the Rhoye tahle» the S7-mch is placed finL It » called Scotch, not because it 
either ongiaated or is exclaiively used m that couctry, it is the general linen reed 
of all Enropc] but in Scotland it has been adopted as the regulator of her eotton 
mannlhctureB. 

REFININO GOLD AKD SILVER. Since the object of this book is to treat 
more especially of the application of scientific processes to commercial undertakings. 
It ironld be out of place to give a derailed aooonut of the processes by vhieh gold 
and siiTer are refined, or rendered free firom other metals. In the labontory, where 
chemical mampnlation has reached a great way to perfection, the precious metals are 
separated by nitnc acid and other agents, bat the processes artf to too expensive and 
tedious to admit of being used npon a large scale 

For the purposes of xendenog gold oontaming ftireign metals snfficiently pure &r 
the operations of coming, Mr Wamngton has recently dMcnbed a process by which 
fiued gidd u treated with black oxide of copper, with a view to oxidising those 
metals which render gold too brittle fiir maoidactore into eotn Mr Wamngcon 
proposes (o add to fiised gold, yhich is found to be alloyed with bn, antimony, and 
arsenic, 10 per cent, of its weight of the black oxide of copper, wbicb, not being 
fhfiUe, IS capable of being stirred up with the fused mass of gold, just as sand may 
be stirred up with mercury, but with this great advantage, that the oxide of copper 
contains oxygen, with which it parts r^ily to oxidise any metal having a 
greater affini^ for oxygen than itself The metals, once oxidised, becmne lighter 
than the fiued metal, and mixing mechanically, or combming ohenucally wim the 
black oxide of copper, float to the surface and are removed. In the ezecntiaii of 
Mr Wamngtonfs proposibon, it is luiperative to use crucibles foee firom rednemg 
agents, such as carbon, and it is found that half an hour u sofficient time to alfow 
the contact of the oxide of copper with the fbsed gold. , 

It has been generally stated by those sapposed to be acquainted with the anljeet, 
that gold contaming bn, antimony, and arsenic is to brittle as to rmider it wholly nnfit 
for coining This requires modificabon. for although these metals, as well as lead, 
render gc^ so bnttle that it will readily break between the fingers, yet it is not true 
to say that it renders gold so brittle u to be incapable of being coined, fo Jane and 
July. 1850, some bntde gold, to the extent of about 64,000 onooes, passed forongh 
the Wat. The ban were ao bnttle that they broke with the 8h£d>test Mow froon 
a hammer, bid by apeeial tretoment the gold was coined into the tooghect coma ever 
produced. It may now he stated that if the system of manufootore be ^i^ed to 
suit the TMuirements of the oasc^ gold cannot be ibond too brittle for the pnipose of 
coining. This is simply a matter of foot, hut the expense of eidning bntoc gold la 
nndfinbtadly very great| it u therefore wue that Mr. Wamngbm's shc^ he 
adopted for ^ gtdd emutsming foe volMiIe mettla or do. Oammm'jndmin dnee nod 
reader gold brittle. Dr. Percy end Mr fonifo have demonstrated font sU 
aahetaaeee fbund In oommecoe contain traces of gold, irldeh can i>e 
oarefUly cuodueted cfoemScil^^raeesae^ and it » fousd foot rilver ufosuft^ jiai^ 












5m SESlNINa QOW iizm SILVEfi. 

I» ^ in iBovifith gold, «ad fold Vidiifflfer, keoee a pnoMof nlfaijhiigirUA^aU 
^feetOeaepiAriiQKaf aalttueafeoMftvaJivadredth ^ of.gDid from iti »■•><< 
albert u anattor cf dk»«t^fat wnuaMtlal baportaaefr 

ItuvitkregxettbititiaiiatadaatflM refinerwi of Londoa axe ooirfiMlea vilh 
SBckaeBreeyastoraadflraftHdaM^ttiaoof aoyoneof them impowitiat vUle the 
ignonmoe irlueh vffi mdiiee the ^ropiktan of tboM eatahlidiinaits to attempt aodi 
qoMtodoiB much tohe pitiedt fiv, aeBpt ao Ihr as regards details of interior arrange' 
molt, dwir pwoea s e a are aa well lalowa and nudeEstood as it is poaitble for aoy 
manu&ctore to ha 

In Fans (Uw London refinen are known to use the "French prooess”]^ the pilsn 
adopted is founded on the &«ti that at a high temperature snlphunc aoid parts with 
one eqnlTalait of its oxygen to oxidise an atom fit a metal, while Uw atom of 
oxide so fanned at oaee oomhmes with another sKom of snilphnrio acid to fbrm 
a sulphate. The atom of anlphane^d whidi has perked with its atom of oxygen 
passef off aa gaseoni anlphurons acid. 

If meicuzy be btded with inlpbane amd (commonlp called oil of vitriol), itis Ibimd 
that it entirely loses its metallic existence, and aunmes the form of a deiiu white salt 
This change takes place at the expense of the sulphune acid, and is diown by the 
following equation. For explanation sake, call mercaiy Hg, and aulpfannc acid 80*, 
if now It IS asanin^ that one part or atom of Hg be boiled with two parts ctr atoms of 
60”, we have Bg SO” + SO”, and for elncidation we may write SO” as equal to 
80* + O , then we have + O e SO* + SO*, which, nu^ the infloence of heat, 
become BgOSO” + SO” 

, ■■ ii/ W'vv' 

a white salt gas. 

If now the mind snbstitnlea sUver for mereory, and so writes Ag instead of Hg 
(he whole matter will be onderstood The nlrer is diasolved in Biilphnrie acid Just 
as sugar woidd be in water, and in this &et we have a valuable means of sepamting 
it foom gedd. if fiw a moment one imagines a mass of silver alloyed wiUi gM to 
be represented by a piece of sponge filled with water and foosen, it is wdl known 
that if the mass he warmed the lee is melted, and in the form of water filtera from 
the sponge, just so, if a mass vX the alloy of the precions metals be boiled m 
salpbnne a^ the adver is dissolved or washed away, teavnig the gold m the form of 
a sponge^ whi^ as it becomes exposed to the babUmg ^ aeid, u detached and 
fidb to the bottom of %e vessel in which it is boiled. 

If by assay the adver to be refined is found to be very rich in goM, it is better to 
fhse the mass with more silver, so as to prodace a mass containing at least S of silver 
to 1 of »ld, and dus alloy, in its finid state, should be poured into cold water, by 
wbtdh ^ foiling stream is soddenly chilled, and the paitielea become what » tedi* 
mcally called "gntadlatedL’’ The stream dionld foil some distance (not less than 
i feet) throogb the air before it reaches the water, fhst the copper (if any be 
present) mey be esmneb as poasible oxidised, with a wiew to saving aulphurio acid. 

Li all easea the alloyed metals should be granulated, because the extended 
BOrfoee of metal jvesent^ to the hot acid saves much time 
Silver containing less than ^ part of its weight of gold is fotmd not to pay for 
sepezallon, but any which conSuw this amount or more is treated os follows — 
Vessels of platmom were formerly nsed and were deemed indi^ienBable, bnt 
expenment hss proved that these may be lafoly rqdaced }n cast-iron vessels, in 
both cases the boilers or retorts are provided with tabes possmg frbm the top into 
ebambers which receive the acid gases and vapours. 

The ^tnium vessels used by lu Ifothison and subsequentiy by Messrs. Rothschild 
for many yean an now out off nae, bat aa sfcetofaea of the vessels actuaUy used cannot 
be obtained, it is deemed wise to give a aket^ of the ptatmain veasela, which weigh 
aS3 40 tray onuee^ and contain, if filled to the neck, B g^lons of water a, the 
retOTt or Soileri a, the head, provided with a tube at platmom, to wbufo is 
joioed at the time of ne a long tube of lead, a is a tube tenmnatiiig on the shoulder 
Hi foe hoder, and provided wifo a lid, aad is of semee to allow of the occasional 
adning of t^ Mw dnrinx aolutum, and of the addition of the amall quanti^ of 
and at foe terminatow of & ehemieal actum. The veasela became much coated 
with gold, which was ramned with diftcnlte and at groat risk of attai^iiu the 
platnmia. The eketohee (Jlgt. 1841, 1840, and 1848) are 1 in to a foot 
Aecofdmg to etmvanieaee aad reqairemoiti, the retort or bodna maybe moltipiled 
aa to number, bat aboat 5 or fi would seem to be a eanvenieiit oet for t^penmoas, 
ladependently of the smaller prime east i^cBsb>iratt retorts or boilns (now need m 
^■ee of platunii]^ there is the advaateFB bewg aMeto use acid wbifo is met foee 
man hnnuities, beanse foe coet cf ffm vrtorta \m yndktHj not worth considefadon, 
if tahcBtereiafom to foe extra ptieewl^ mast be salt for pure acid. Be^efoeae 
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fiuMii, It u ftnad ito owiag to HOW isfliuBM (u it «lie(BMed or «IMi At 

iraOrOxeitii Im Mid ujwquixod to be aud m proportioii to the pfeoiMto ItMito 4 mb 
vu lued irbM platQitim veeide were bdieredto be neeeaouj^ 
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Acbarge for one boiler Tuiee from 1130 to 1800 troy onncee of the gramilaCed 
mixed precious metels, end is heated with about twice or twice and a half tunes its 
wei^t of Bnlphane acid of ^ gr 1 7047 The heat is gradually raised until eflier> 
▼escenee takes place, and it is then regulated with care, while at last; the temperatare 
18 ratwd nearly to t^ boiling point- As in the ease of mercaiy so m the case of 
Sliver, It is better not to n»o quite to the boflmg point, else oulpbunc acid distils 
with the escaping sulphurous acid- According to the care with which the granulating 
has been efiEeoted, each charge is heated from 3 to 4 hours When the elimmation of 
sniphurous acid ceases the operation is known to be terminated, and chemical examina^ 
tion shows that exactly equiialeut qoaptities of sulphate of silver and sulphate of 
copper ar^ formed to account for the sulphono acid. In practio^the anlphuroua amd u 
frequently lost, altiiongh in all refineries it should be lued for the re-oomposition of 
SQlphunc acid 

Leading from the fop of the boiler or retort is an horisontal leaden tnbe from 8 to 
10 ) ards long, terminating in a leaden chamber, m which sulphuric amd and sulphurous 
adds accumulate with some sulphate of silver, mechanically earned over by tlie 
violence of the chemical action it » fouud that the acid which accumulates in this 
leaden chamber has a sp gr of from 1 3804 to 1 4493. The reduced strength of 
the acid from 1 7047 to this point is readily understood if the Act be remembered 
that Bulphnno acid is rrally a oompound of anhydrous sulphuric amd and watea^jUid 
that (mly the anhydrous siuphunc acid is concerned although the water performs ^ 
friendly part of leadmg it into action on the silver, the action having commenced, the 
water is done with, and passes off with the sulphurous acid as it is eliminated , but 
independently of this cause, it is found Oiat sulphnnc amd, by boiliitg, parts widi 
water, and conoAttratos itself, ontiL by and by the anbydrous acid its^ distils off, 
and when litis is seen, it is at once known that the operation is canted rather too for 
When the actum has quite (enpmated, it is customary to add to each boiler or retort 
from 60 to 80 TirM ounces of sulphuric acid of ap. gr 1 6636, prooured from the 
liquor which has deposited sulphate of copper (presently desenbed), then to poor 
the whole into a leato boiler, and bmL it ^ a few mmntes, then withdraw the fire, 
and allow to stand £oe half an hour, during whidi time tihe gold is precipitated. 
The object in adding this amount of sulphnne add le to form a olear sidution, diat die 
gold may be enabled to eettle to the bottom i water could not be added, beeanee it 
would probeUy eanee an eaplosum ^ the heat evolved in ks eombuiailoa, and because 
sulphate of Bilver u not very aoluhle in water, while it is solnUe to a rvf laiM 
extent m hot sal^anc acid. At the end of half an boor tbe clear lii^uor, eontaming in 
SQlttUcm the silver and copper os solvates, is decanted and mixed with so mneh mater 
as ahidl redooe it to a sp gr. iff from 1 >080 to 1-8605, and wdL sOrted. Copper 
platee are then utrodnoed, while the solntioa la kept hot or boittng by a jet ef iteam. 

The eilver belt u decomposed by the oo^per blatee, and the cemper piMea hito 
■olukoD.as sitl|diate of ci^i^, to that at tbe eM of the preeqatatiaB the tolafbn oon^ 
tains the copper of ihe mngi^ alloy, as well as the eo|^ has hpan vned to 
praaipitatothesQver, Thes|j|«rpi«cb^teawfoUatotoab0ttoinittaft^£vided 




sm ssamrma o<xi> ssdtbb. 

•r taoon fcntt, and it i« ooaniaB]Tth«gf(^ll«t the «ko]« ct dw dlfvr i» ttem 
4MraMiw a ponnoof iSieioIimiiMtTCBaeradtnrtiidl^aaMMcroUotidA 
oraodtani bntMtfaepwnoeafaftraagfy'aeklMlatioBaiiCcatliMCto nHcti 
OB ftrniiMiloMBiititm I therafiin^kapaiB nHoarKllMAd 1^00 ii allowed to nit dv 
di^ togetlMr m ieadea oirtctM m wUdi ^aaed, m tkat b^thcM 

mMssite iMt traoeB of direr an oteiaed. 

If dw amoQDt of gold be r«7 abate, (he ongbal adotioD £■ vdl atiited and then 
allowed ta aetde for aome bme { rdten finely divided gold, meehanually aixed with 
cxyatale of aoli^te of edrer and eiyatala of aolpbate or cr^per, la fimod at the bottom 
Ibis depoett ia boiled with water, u then tranafeiTed to a resael in which it la 
kept hot, and la bnmi^ Into conttet with soapended oc^per-platca, by which the ailver 
u mtd«^ metallic, andfiUiing to the bottom of the rasael, mizei with the gcdd. The 
mixed premptiate of eilTer and gold ia tiien dried, mekefi, and granulated, and treated 
with Baljd^ime acid, as in tiie procem already deaonMd. By this extra proceaa the 
gold beeomea coneentrated by the removal of the diver, and ia then thrown down m 
lugcr and more eanly ooUeeted parheles. When the gold la finely divided and 
preoipitatea alowly, dw foUawing plan u acanetnnes adopted ■ — ^The whole precipitate 
oontauung finely dmded gtdd mixed with sulphate of ailver, la wavhed well with 
warm water, and left to rest The sulphate of silver is dissolved, bu^ the gotd 
setdes to the bottom of the vessel, hot is stiU mixed with a minute quantity of sulphate 
of silra' It u drained and pZoc^ m the retort or boiler of cas^l^M], and boiled with 
BBlphnnc amd, dus boiling is twice repeated, and at last a very diluted solotioa of 
BuljdiBte of silver is obtained, but by the boiling the gold Las a«umed a fimn which 
enables it to precipitate rapidly , in fimt, the fiocenlent sponge becomes a maas of dense 
particles;, whicdi flUl readily to the bottom, are cidkcted and well washed, to firee them 
from silver, and are then dried read^ for melting 

The solution of snlphate of silver u evaporated in leaden vessels by the agency of 
steam, antil n becomes salnnited, and is then allowed to atand for an hour that all the 
gold may separate, and isdien drawn off either hv a tap placed about half an inch 
ftom dm bottom of the veswl, or by a siphon, and is then treked wiA copper plates 
SB riready detailed. 

In all eases the jnecipitated qxmgy silver is carefhlly washed to free it fWnn 
solidiate of oonmr, and dned by beat or by bydraoltc pressure t hut if dried by 
l^wmore dm massw obtained are found to coutain from 8 to 10 per cent of water, and 
are dierefinre dried by^ a gmtle heat to avoid the breaking up of the masses, from the 
aiiddea fimaation at Hteam, aa well aa to save tbe chance of destroying the pot of 
^ksaidy clay in which the silver is melted when it has been dried. 

Afrw melbog the stiver u found to retain traces of gold, which are so minute as to 
be overiooked, since tbe cost of recoveiy would exceed tbe value of tbe gold to be re- 
covered; but the sdrer u found to be alloyed with from h to 6 thousandths of lU 
weight of copper, which appears to be left lu tbe form of sulphate, notwithstanding 
thr wmtSunfit to wbieh C&e sdwr has heea acclj^ected It m pnmtnsaliy impcanble to 
wa^ away the last ttaces of snlpbate of copper This amall amoont of copper is of 
lidlAfimpMtaoce, sance St amounts to hut 5 parts iff copper alloyed with 995 parts 
of 0ver, yet this may be removed 1^ frision and treatment with nitrate of potassa. 

During ^ whole proeesv, even if ci^iper be not present in the original mau of 
metal to be refined, it la to be observed Wat copper plates are nsed for precipitating 
the silver , therefrire snlphate of copper is found in considerable quantities, and aa this 
salt has a hi^ commercial value aa giving the base fbr many colours used in painting 
airf paper-hangings, as well as for agricultural purpoaes, it becomes desirable to obtain 
this salt in a saleabb fbrm The solutum is therefore evaporated toasp. gr.of 1 SB04, 
and allowed to cool, when crystals deposit, bat since snlphate of copper deposited from 
strongly acid scdixtums is mixed with the anhydrous salt, the whole mass of crystals is 
redtsMved in warm water, and allowed to stand in leaden vessels about 6 ft. hnig, S ft. 
deep, and 3 ft wide, fitet the ciy stals may dnoatt slowly, aa slow fbrmatiou produces 
large erystal^ which are more easily coll^e£ The snlphate of copper is represeuted 
by Ca0,80*,fiB0t. The mother liquors are ev^ionted and returned to tbe worlu, 
being in fret free snlphniic aeid, wmi a small amount at salpbate of copner in sidn- 
turn. Tbe parts of tbe bydraolie presses which come m oontaet with the ntver at 
dm time at pressing; are omUed whh a eomponnd of tin and lead, hardened by 
nuxturv with antinKmy CnsMron is very little attacked by concentrated snlphune 
acid, but it is neeassaiy to avoid wrought iron many shape, ^ ocrote’ vessel s would 
of course be ri^tdly destroyed. 

Tbefiomahoollbe covered witii lead eftderableihldlnueB, The mtl^ pots need 
m France are made of Piean^ day, and hedd from SSOtf to SfiOO Troy oonees of 
dlw The pete coat from 4dr to fid! each, and rfdrted sad used whh cars; tcry 
■ teld as a oraek w bseak. 
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Hm tocil eoft Ilf reflidsie tSver in Ffem. iDd»iv««f A« kwl^mdhttiftii sttM 
to Iw IS oeotinosftr 82 XE 07 onnccB; Imt it mutt be nndonbioS AMQm Iom ef 
ettrerbjriadting iselwolatd; Tei 7 ai(iuite,lwceaiB&e flxMfteresir^lLsBd^svc^ 
ingi flo obteined are made to yiw Hie nlTer whiob Iiag beea -folafibee^ titele V» 
pota. fte., ere gnumd end made to yield tbeir abiorbed ailver. 

In the eveqt of the maaa oontainnig much eo|^ and little adrer, H la win! to 
grannUte the miaa and rosat the gianolated partes to oxidise the oopper 1 Ae oxide 
of copper IS then diaaolTed ont by dilated anlidiaiic acid» and the remaining maai 
of Bilver, with a amailer amoont of oopper, u treated in the ordmary nay 

If the sold cootaina platiaom, k u fyaad that it n apt to retain flrom 4 to 8 per 
oent aUver, Tht A must be aepmted by nuxing the precipttated gold vith about 
a fborth of ita arei^t ttf anbydroiu lulphate of eods (vluch m prefer^ to snlpbate 
of potaasB* on aoconnt of its gmter solubility m -vrater), and to moisten this mass 
iriw eoneentrtfed anl^nne neld, uaing about 6 or 7 psm ai and to every iv parts 
of anlphate of soda. The moistened mass la Aen hes^ till snlphane acid ceases to 
distil olt and the beat is then raised till the vhole mass melts , and by extracting the 
anlphate of silver and sulphate of soda the gold viU be found to ocmtain 99 40 per 
cent, of gold ; but If the process be rapeat«»dt the gold is obtained of a pimfy of 99*90 

When the silver has been removed, tbe gold is fiised vith nitroi wbudi oxidises 
and removes the platinum , but Hie potash salt formed is found to contain gold, so 
that the gold and platiQum are obtained fhim the potash salt mixed with fnara nitre 
by the process of cnpellatioii, for which see Assat. — G F A. 

EEFftACTORY MINERALS. Such minerals as graphite or plumbago, mua, 
steatite, flre>el^8, and the like, which endure without fhaion a very high temperature. 

refrigeration of worts, &c Tbe simplest mode of refingeration u 
by exposmg the hot liquor or wort in shallow vessels, called coolers, to the action of 
the atmosphere or a ourreot of air, sometimes accelerated by fuis rotating hon- 
xOntallyjnst above theaur&ce of theliqum*, but smsetimes utensils called refngezators 
are employed, and so ccmatracted that a quantity of cold water should be brought 
uto contact wllh the heated fluid. 

A simple form of refrigerator » that of the worm used by dutillerst and tbe 
reverse process is commonly used by brewers, via a stream of cold water passing 
through pipes 10 a aigsag form, laid honaontally in tbe shallow cooler But m every 
conarmction of refoigenitor heretofore used, the quantity of cq}d water necesaanly 
employed in the operation, greatly exceeded the quantity of the fluid cooled, which, 
in some utnatious, whera water cannot be reacUiy obtamed, was a aenons imp^iment 
and obJecUQD to ^ ow of each apparatus 

In August, 1826, Mr. Yandall obtained a patent for an apparatus designed for 
cooling worts and other hot fluids, without exposing them to evaporation, and con- 
trived a mode of coostructmg a refhgerator so that any quantity of wort or other 
hot fluid may be cooled by an equal quantity of cool water , the procem being per- 
formed with great expedition, simpty by passing tbe two fluids through very narrow 
pBsaages, m oppoaite direebona, so that a thiu stratam of hot went is brought 
contact over a large surface wnth an equally thin stratum of cold water, in such mtfMv 
that the heated water, when about to be discharged, still absorbs beat from the hemest 
portion of the wort, which as it flows through the ^iparatua is continually parting 
with itt beat to water of a lower temperature flowing in the contrary direction t and 
however varied niay be the form, the same principle should be obserred. 

1544. 1545, 154G represent different forms in which tbe apparatni is jwoposed 
to be nude. The two flnt have aigxag passages . Hie Hurd, lAannela nmntog in 
oonvolnto corves. These channels or passages are of very small capacity in thickiuaa, 
but of great length, and of any breadth that may be required, aecotduig to the quantity 
of fluid intended to be cooled or heated 

fiff 1547 18 the section of a portion of the apparatus shown at/^ 1544 and 1545 
upon an enlarged scale, it u made by conneoung three sheets of copper any 
other thin metdlie platee together, leaving- parallel spaces between eadi ^te fbr the 
passage of the fluids^ represented by the hlaok lutes. 

These spaces are formed by Introdneing between the plates thm straps, riba, or 
portiona of metaL to he^ th^ asunder, by which means very thin channels are 
prodnoed, and through these ohaimela the fluids are intended to be passed, the cold 
jiqoor runiujig m one dirsetmii, and the hot in the reverse direetioa. 

Hipponng font His passages for tbe fluids are each one-eighth of an Indb thkilt, 
then the eniiiy eugHi for the sun of the fluid shonld be shoot 60 foet, the brentth «f 

a retnaiieing mads according to tbe qnantiW of fluid intended to, be paaied 
it m a given time. If His ebannela are inau a quarter, mi ntchtlnak, Hun 
g& ahx^ be extended to 16Q foettandanv othw^BmeBsionalitrfnfiaerpbo- 
poitien8!bBtalarnr<haaiMl4hanaqttartsaof an luel^timpBteBlse eetndfius-wtNild 
be idifeotioBsblch u howsvasv to bs oboerved, dwt As longth how reemunsndsd 

vtM in 0 0 






iitatetb«ooiuU6ratlQDthit(lMMiiin drirea thnaglx tt« mml^tiTiOfna 
item«f^ 3 b 7 dniBtatffri»MMm« ftm « m the aeItwy-T«» tAW} hot rf the 
iSsi floir wtOMt pi««c% awD theliBgaii of the pMttgeene^ttolbe quite w 
IhthewnwetaeeaMtraeted se ehowei ia penpectiee st IftM^ ead ftraiw 
derd^ved V *e mebaa^JIgL 1*47* eold water le to be ntTOdooed at lh« Ihoael is 
■whenoe it voMee down Ote ppe exid , 1M4 

ihro^ a loBg Alt «r i^peiBiiig in the \ 

sl'JS.l5s^!siJSLa^s?:»s: -y-a — lt 

itflowe in ahorisental direobwi thtooch 
the ebaone] towards the diacbarge-pipo 

d. 'When raehaqoaittitjofedd water 
baa jpagaedthmig^ihe ihimd a, ai shall 
hasw filled die diaa&el ev sp W the 
level of the top the apparatus, the 
eoek e hebg shut, then die hot wort or 
liquor mieaiei to be cooled, hibt- he 
intradnoed st the fliimel/ and which, 
desoaoding m the pipe p, passes m a 
einjlar manner to the thrmer, throBch 
a long slit or opening in the ade of the 
pipe g, mto the extended pssaage A, A 
(fy 1547), and fioK thence proceeds 
iKwixoDtallp into the disebarge-'plpe t 

two cocke « and Jk wng now 
opened, the wort or other liqoor is dnwn off, or otherwise eondocted awsp thnmgh 
the eoek A, and the water throu^ e. If the apertures of the two cocks e and A, an 
equal, and the channels equal also, it follows that the same qnantitj of wort, &c., 
wiU fiow throng the ebannel A, A, A, m a given time, as of water thnmgh the channel 

e, C) and by the hot fluid passing throogfa the apertures in ccmtaet with die side of the 
dbannel whieh eontama the cold fluid, the heat becomes abstracted from the former, 
and eominaiiicated Co the latter ; and as the hot fluid enten the aimratos at that 
part wbich IB in immediate eoatut with the part where die eoobng fluid is discharged, 
and the eold flnid eqfen the ^iparatns at that part where the wort is diseharged, the 
conseqaeitoe is, that the wort or other hot liquor becomes cooled down towards its 
exit-pipe nearly to the temperature of cojd water , and the temperature of the water, 
at die leveise end of the apparatus, becomes raised nearly to that of the hoilmg 
wort 


It only remains to observe, that by partially eloaing either of the ezit-coeks, the 
{oantity of beat ahstraeted from one fluid, and communicated to the other, may he 
r^slatM I for tnstanoe, if the cock e of the water-passage he partially cloeed, bobs to 
dimmUh the quantity of e<dd water paased throng the apparatna, the wort or other 
hot flnid oondueted through the other passages will he duohaiged at a higher tern- 
Mpninre, whieh in some cases wiU 1m Mnxahle, when the refrig e rated liquor is to he 
torment^ 

jpip 154fl exhibits an apparatus preetseliy similar to the foregoing, but different m 
Its position , for inatauce, the sigs^ channels are made in obuquely deeeending 
times, a IB the flumel for the Mt liqnor, whence it deseendstUiToagb the pipe 
d Into die ehaimel e, c (see>^ 1647), and ultimately is dtsobaiged through the pipe b, 
at the eoek « The cold water bemg introduced into the flinnel/, and psMiag 
down the pipe i, enters the zigzag ehaimel A, A, and, naing through the apparatus, 
ntos off 1^ the pipe y, and is discharged at the cock bdow 

The pusages of this apparatus for hentmg and cooling fluids, may he bent into 
vnnoiis ceoatorted figures , and one of the most eonvemeot forms, being very compact 
and easily ol^gaed, is Uiat represented at^ 1946, which eonsuts of only two dieets of 
thin copper, soUeied tc^ethcr at their edgu, fonnuig a. eantmoous spiral chamber 
foff the pasa^ of a diin stiutom of water, and contained in a cylindrical case. The 
passages here rwn la cooridate mims, the one winding jn n s^ral to the centre^ the 
odwr reeedmg ftmn the centre. 

The wort or odier hot Uqaor intended to he cooled, » to he mtrodnoed at the 
ftmnelo; and passmg down the pipe b, isdehrereA into the open passage o, which 
'Winds round to the eedtoil chainher d, and is fhenee diacharged throggh the pipe c, 
at the eoek/ The cold water enim (he tqiparstiis at the frmnel g,.,<piid proceeding 
down foe pi^ A, esteto the doaed channel «, end aftiw traTemog rtmd ebrangh the 
^paraiss, ia n lQ(e manner discharged throiqfh (he idpe A, at foe eoek t Or foe hot 
h^Mtaiay he p aiMd for o u i^ foe fliossdehaamel, and the e<Jd through the open one I 
gr fooe ehambsw nwy he befo of foem open at «d the apparatu eorered by a 1» 



KEnemERmoN of woBxa m 

'wlutt it ibe priosipil dciiga of wbtcb hi to aSbrd tin conriiilfiMd df 
them uoM than eooU be done if dwf ven elcmd, or tlwriMtrbi twtt 



A ■imilsr fngemoiie apperatm fiw cooling hreven' v<»t8, or iraeli for dutOIerty 
end aba for eondenniig apirita xo piace of tlie ordinary worm tabi la called by the in- 
TeacoTt Mr Wheeler, an Arehimedea condenser, or rmigerator, the pecnluir novelty 
of which einiBists in fornnng the ebamberg for the passage tk the fluids in spiral 
channels, winding ronnd a central tube, throngh which spiifi chann^ the hot 
and cedd flnida are to be passed in opposite directions. 

Fig 154d represents the external appearance of the refrigerator, enclosed in a 
cylindrical case , Jig 1549, the aune, one-half of the case being removed <o show the 
1547 .. j form of the appantos within , mAfig 1S5Q, 

^ a section eat through the middle k the ap- 

pantns perpendicafarly, for the parpose of 
dispbyisg the isteriMU flgim of the sjninl 
channela 

The apparatus is proposed to he madoLflf^ 
sheet copper, tmoed on its sorfoce, and b 
formed by cutting otrcnlar piecea thin 
copper, or segments of otrcles, and connect- 
ing them together hiy nvets, adder, or by any other convenient means, as oopper- 
saiths nsnally do , *01016 eir^ar pieces of copper hemg united to one another, m the 
way of a spiral or sorew, form tne chambers through which die flnids are to pass 
within, m an ascending or descending inclined plane 
In>^ 1S49, ISSO, a, a, is the central tube or standard (of any diameter that may 
he found oonvenimit), roond which the spiral ohsmhere are to be formed ; ft, i, are the 
Bides of the outer ease, to which the edges of the spiral fit closely, hut need not be 
attached , c,c, are two of the circular plates cf copper, connected tegether by nvets 
at the edges, in the manner shown, vt by any other soitahle means , A la the enamber, 
formed by die twn sheets of copper, and wh^ is earned round from to bottom in 
a spiral or ciTcnlar inciined plane, by a succession of oircnlar plates connected to each 
other 

The hot fluid is admitted into the spiral chsmher dt through a trumpet or wtde- 
monthed tnhe a at ti^ and ia discharged at bottom by an aperture and cock/ The 
ccid water which u to he emphoyed as the cooling material is to he latrodneed 
throngh the pips p, m die centre, flrom whence discharging itself by a hole mt hottom, 
the trater tmcnpies the mtarjor of the oyhndrieat case ft, sad tvaes m the 
passage n, between the ooUs of the chamber, until it ascends to the top cf dm vemidi, 
and tocntt flows away by a spoilt t, seen IMS. 

tlwIQ he peromved that the hot flnid enters the appanfiis at top, tad lisa ooULflmfl 
athottoan, pasdng each other, ly means of which an mterebaogs mtempentim f 

oe S 





find passing off Umnigb the pipe and cock at bottom, m a Terj rednced state of 
tem^rature, by reason of the caloric vhich it held having been given out to the 
cooling fluid 

Badgi* Patent P^tgerater far reducing iSfie ten^imihtre rf ^«2»«~Thi8 ro« 
fngerator u stated to be more eOMtual than an> thing yet offered to the public fbr cooK 
log biewers’ Torts. The vorts are parsed dovu through the tubes xnfig 1551, and 
aaoeod through the tabes vo.fig 1S9S These tabes axe of copper, and ate encased m 



a duunber, mter u let on under a bead through the pipes a, sprinkling the outer 
aatftee of the tube 'vidi a jet, keeping them moist , at the same time a blast of cold air 
IS UoVB into the ebambers the fans b b impinging on tbe surface, carrymg away 
the calonc as fast as it is transmitted Worts can be brought dovn fiom S12° to the 
deiirod tempentare hj this process cheaper and quicker tbaii any other refrigerator ; 
in fhet, woru may be bronght dovn to freesing temperature 
SEODLUS. A osnie iotradaced by the atchemisM, and applied by them in tiie 
first instance to aatummy, hrigniflestftehtflledinp; qjnd frmu the fluuuty wnh which 
antimony aUoyed with gold, these empinea] pbiloMpheri bad great be^ that this 
metal mitmnnf vrould lead than to the dMcovoy of die phUoso^iet's stone. 

In flte c^thic certain soiphiiretted orea the product obtained iu fibe first 
iustaoee is a of Che metal , and thu product has reeeiced different names m 

different aetabtargieal works. In EngUih copper worU the word isetel is eommonly 
toed to dnota eontpounda of thu kind, that if regmlia being s^plfed in a spetiM 
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MBitt to oartiia kfaiib of mitdL 1 iha&t Wvvv«r« adopt tba ir^ rtfrfn to A* 
Bwaeto w^«kMageM«Ma|^^DaA>®JtoaH*MMtori*oAM>lit W»OW> fantol i ^SWtoB 
rogaloi by too oynonyiaoM lerau f tow and bekf aad tike ttondi to Aa toito laitifc. 
It i* f^bonily tiM ease Aet m one aiMiltog <9entkm, oIm, riyttfia. ttd aeeiiH ato 
obtafocd, whi»ai« MtpKpooed in Aa (Wderokeiitlined, vbkib fethat llMirmptofeTO 
spedde gTATiilei.'* (Pen^, Metalhtrgf ) In our metal m^yiorte **oiB**8&d*'e^|itine* 
an oommoB^ Aamed. Tb« re^na aoet be regarded n an imptm netil 

RENNEfL A proocM of lalaying vood, hke Perqoetry 

RENNET The saetrie imce of Ae ataoiacli of the tuekhig calf, which, beu^ 
extraeted by inlbann Tmmedutely after Ae deaA of Ac animal, aervea tn enrdle milk, 
Aa the jain paaoeo npidly into pntnfhetioD, A« atomaeb moat be ealted after Ae 
outei' eUu haa been seraph off, and all Ae At and nseloM meubmiea eoreftiUy 
remared It la only Ae inner coat whiA ia to be preeerred after it la freed from any 
onid or oAw extraneooa matter m Ae atomyeh The aermn left in It Aould be 
praaaed ont with a oloth, and ia tben to be nplaced m the atomaob with a large 
quantity of Ae best salt The ahina, or rella, as Aey are called, are next put into a 
pan and eorered with a aatniated lolatiion of salt, and aoaked fbr aome hours , but 
there ibould be no more bnne Aen eovera Ae veUs They are afterwarda hu^ up 
to diy, a niece of wood being pat croaswiae into each to atretch Aem out. 'niqy 
ahonld be ]^ifecUy dried and look lAe parchment In this atate they may he kept in 
a dry place frr any lengA of tune, and are always ready for nae 

Pieces of Tell are cat off and aoahed fbr some hours in irhey or water, and Ae 
whole 18 added to Ae warm milk for curdling it,its strength baTingbeen find tested on 
•a small qnaotl^ By Ae rapidity wiA wbiA it curdles and Ae torn of tbe lUkea^ a 
jadgment la formed m its strengA and the qoanbty reqaired fbr the whole milk. 

UESiN KAURI, <» COWDEE, la a peculiar resmona subatanee, imported from 
Nev Zealand It oozes from Ae trunk of a noble tree called Dammara Auttraba, 
or PtRur Aaiiri, vhich nsea sometimes to Ae height of 90 feet wiAont a branefa, wiA 
a dimneter of IS fleet, and forniAes a log of heart of timber of 1 1 feet The ream, 
urhich 18 called Cnwdee gum by the importers, is broaght to us m pieces rarying in 
aixe from that of a nutmeg to a block of 2 or 3 cwta. The colour Tanea frmn imlk- 
Trhite to amber, or eTcn deep brovn , some pieces are transparent and cbloarlesa. In 
hardness it la intermediate becveen copal and ream Tbe white miAy pieoea are 
smoeirhat fragrant, like elenu Specific grarity, l -04 to 1*06 It is rerj loflanaiDaUe, 
bums all away wiA a clear bn^t flame, but does not drop 'Wien euttionsly foaed. 
it eoncretea into a transparent haid tough mass, like shellac 

RESINS Fr , TTarze, Germ.) are priaciples found in moat T^etaUea, 

and in elmoat erery part of Aem , bnt Ae only resina which merit a paruenhr 
deecnptMw, are those which occur astarally in sacfa quantities aa to be easily oolleeted 
or extracted The} are obtained chiefly m two ways, eiAer b> spontaneons exudation 
from the plaota, or by extraction by beat aad alcohol In Ae first case, Ae dischaige 
of resm m Ae liquid state is sometimes promoted by artificial mcisions made Aroogh 
the bark into Ae wood of the tree. 

Reams possess the following genetal properties — They are solaUe m alcohoi^ m 
ether and the Tolatile oils, and with Ae aid of heat, combine with tiie anctnoos oils. 
They may be combined by fusion wiA snlpbur, and wiA a little pbosphoms, Th^ 
are insoluble m water, and melt by Ae application of heat, but do not TtfiatiUse 
wiAont partial decomposition. They are almost all trandneid, not often etdourlcss, 
but generally blown, occasionally red or green Any remartxble taste or smell, 
which Aey sometimes possess, may lie asccibed to aome fbreign matter, commoDly an 
essential oiL Their specific grarity ranes from. (TSfi tola. Their oonslsUmce la 
alio Tcry vanable. The greater part are hard, wiA a Titreous fracture, and so brittle 
as to be readily palrerised in tbe eolA Some of Aem are soft, a mrcunstaiiGe 
probably dependent upon Ae presence of a heterogeneons snhstaiice. The hard reams 
do not conduct eleotncity, and Aey become negatively electneal Ity frietion. 'When 
bested Aey melt more or less easily into a Aick viscid Lqnid, and coneret^ on cooUng, 
into a amooA shining muss, of a vitreous fracture, wmeh occasionally flies off into 
pieces, like Prince Runet's drops , especially after bem^ quickly cooled, and scratehed. 
wiA a Aarp point. They take fire by contact of ui ignited body, and born wftfa a 
br^^ht flame, and the dtflikuion of mneb sooty smoke. 'When distilled by Aemaelveft 
m dose vessiria, Aey afford earbimie acid and carbnretted guea, emnyreamatie oil of a 
lass diragreeable smell Aso that emitted by other such oils, a Ittue undukHia wateik 
and a very little shming bharcoal. See Coal Gas. 

Resins are fltUe acted upon by aeida, except by Ae nitric, wl^ emverts tiicm into 
artificial tan. They combine readily wiA Ae alhalies and aJimiwu* nd, 

fbm wbatwcrefiHnneri} reckmiedsoaiw, bdtheresnuaraiiottrufynpnBdiBdj Aejr 
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wOA taatOMbm tfawwlyw. in^Minel^wlonNtluvilifl^ 

i» » BttQnS sbttan of imna odier retiiii, «i b dw oMo atao with 
dm pnoe^ ben* aoloUe in cdd ol^ho^ another in hot, a tlu^ k otktf, • 
fborthm w«f ta>pentm«,a fifth k nij^ika, The soft rtnii«i rrtnta fc 
oerteiB pofrtion of Tobtile 0 I 4 eonetUnte wbet ere celled baliatna Certain <Mh«f 
taltRini eonttln bmsoie noid. The fobd jmioi are. luiiierp ttwai^ toiwni. e 
(eouinion ToeioX 01 ^ damman, droM^ bM, dem, peow, he, mm of jol^* 
laMammm, mattk, etmdmmA, etarne, tekmekae, ^ ^ 

A raeiBOir npoa tte Mna hne been pabltabed bj M Guiboort, from which the 
fidlowing exteaeta be fiMmd mtereatu^ 

l. hard eepol of India and Africa, eaprcially lbdagaioer» is the prodnet of the 
HywMWi earmeoea , it is trsneparent and ntreons withint whatever may be ita 
aj^eanuaee ontside ; nearlj eolonrleH^ or of a tawnj,.yeUow ) without taste or smell 
in file oold, and ahnost as hard m amber, which it moi^ resembles, but from which il 
may be distuigaishedT lit, its melting and kudliof aOa eandle-fiame, and numing 
down m drops, while amber bums and swelli np without flowing , Sadly, thu haid 
eopal when Mown ont and still hot, exhales a smell like balsam oopaiva or capin, 
while amber exhales an onpleaunt hitammotu odour, dnlly, when moncened by 
aloohtd of 85 per cent..oopal becomes sticky, and shows after ^frying a gU&ed opaqon 
surfkce, while amber la not affected by alcohol , 4thly, the (K^ aSnrds no sncciiuo 
acid, M amber does, oa duttUatiom 

J^her, bmiin^ ha^ dJan^ves 88 17 per cent, of copal. 

EsKnee (spim) tnrpentme does not dissolve any of the copal, but it penetmtee 
and (wsolniies with Jc at a heat of SIS'* Fsbr. 

S JfkRa qf coarAsn/ of Rio Janeiro, the English ^iim<anim6, and the senu-hard 
copal of ke Freaeli. It u charaetenied by flDrmmg, m alcohol, a balky, tenacioos, 
elastic inaas. It oeenn in roonded tears, has a vciy pale gUa^ aspect, tnosMrent 
wtihin, covered with a thm white powder, which becomes glntmana with alcohol. 
Another variety is soft, and dnaolves, for the most part, m alcohol , and a diird 
resembles die onealal co|»l so much as to mdleate th^ they may both be produced 
from the same tree. 100 parts of the oriental and the ocoidental amml yield 
respectively the fidlowiag rmidoa — 

Vtitb BlcidieL With ether With ewenoe. 

Oriental * * . - 65 71 60 83 71 

Ocmdental > - 43 S3 87 50 75*76 

The hard and soft et^mla posaeu the remaricabk property in common of becoming 
Boinble in aloohol, after being oxygenated m die air 

3. Damamr mb, or tfrauaor haiu — This resin, soft at first, becomes eventually like 
saber, smi as nsriL ft a httle aofable in afoohof and ether, bitf more so in essenoe 
of tafpentiae 

4. Aromahe dammar ^Tba resin oeenra in large orbioular mas see. It a pretty 
sidohle la afoeduL Only small samples have httherto been obtained. Of 200 parts, 

8 are hacduble m gloobcd, nime m ether, and 83 lu essenoe of turpentioek M Oniboort 
thinks that diu ream comes from the Molnoea alea Its ready solubility m aloohoU 
and great baidaesi^ render it vsloable for varaiab'making 

5 aromaiu: daaaaar leaves, after alcohd, 87 per cent, and after ether 17 

per cent , and after eMChee, 87 per cent. * 

A Tmdrr andJhaUa dammar adaa, Tha mm otseat* in eowderaUe {puntitj 
ID oommeroe (at Paris) It is m round or oUoDg teus, vitteoua, nearly otflonTleis, 
and transparent within, dull whitish on tbe aarfaces. It exhales an agreeable odoar 
at olibamzm, or mastic, when it u heated. It erackles with the heat of the hand, like 
roll sulphur It becomes fluid m boiling water, but bnttle when cooled sgain. It 
sBsrito and burns at the flame of a esame; but this bemg the effect of a volatile oil, 
the ebmbiuto m soo n ceasca 

REStN^ MIEEEAI 4 . Petvrieum, bitumen, aspbslte, amber, and odier minerul 
hydroeartrans are so called. 

RESIST A paste used m eaboo pnnling to keep portioQS white when die doth 
is dipped into tile djA 

RETEXE. A hydroQBriMu, euailar to benxme, obtained from the resinous matter 
ftmnd on pine stems in peat bows. It has also bum obtuned by the diy disdUalion 
ofiesiiieiia^wood, 

RETlNlTS A fhead ream found in Oe ooal mines of Htuavia. 

A h ydroe t rboB qbtriaed ditt turpentine reiina. 

RETORT. Itetoats may be of various efa^es, nd^made of vmy diffentit mv 
terials» aceordiug to the req^rinmeiiei 80ms era of gUiat otben of day. They 
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ifuiyte B«toirteii»«Mateyrf.te«flfeA0»a<caaiyrflloa 

of eoapottod liodh* by tbe Mtiott of bnt i flomstmni «loiw, *mA «ided kV 

thottotion of other rabstaaoet. They tht in ihapot botseaecUl^naiy ba Aefiidiid 
M oonrirtiiiff of ft bulb ftud ft be^ For pradadag eool gu thane ftia 
aodlfieatioDe, vemag In dimeanon and abape irith the caprioa of dieftoBdrMtsr. 

They may be uelded into tiiree general da p p ee . 

' lit The dtcnlar xetort, ftotn IS to 10 hibhei in dlaioeter, and from 0 to • ^ in 
leogdL 

2iid. The email or Z<oDdon D retmt, ao called in ooaoMonee of ita haring lb«t 
been used by the Chartered Company in London. 

3rd. The YoA D ivtor^ (ao ealM tn 4Minaeqiieiuie of te banag been introdneed 
bjrMr Onthlt, of York) See Coax. Gas. 

R&TDB1I& A bght coloored and mild Usd of tobacco. 

AEVEBBi^ATORY FURNACE. See MsTAixuBGr, OopeKi, Ibom, and 
Soon, &e 

REVOLVERS See FmS'Anm 

KHATANY ROOT Kramena Tnandna, ft natire of Pent The root » hoii* 
Mintal, rery long and branclied It ia used aa an aatnngent, and m powder n a 
dentifrioeL 

RHINE WINES See Wnma 

RHODIUM A metal ducorered by Dr Wdlaaton ia 1803, in the ore of 
platinum It la contained to die amount of 3 per cent, in the platiniun mw of 
Antioqnia in Columbia, near Barbaooaa , it oocun in the Uni ore, and aHoytd with 
gold m Mexico The palladinm having been precipitated from the unnatie solution 
of ttie platinurn ore prenoualy aatorated wilh aoda by the cyanide of merouiT, 
munatlc acid ia to be poured into the reaidnary liquid, and the mixture la to be 
evaporated to dmesa, to expel the hydrocyanic acid, and coaTtofc the metallic aaita 
into cbloridea. The dry mass is to be reduced to a very fine powder, and waabed 
with alcohol of apeciSe gravity 0 837 This solvent takes poaseasion of the double 
cblundea wbtcb the aodium fbrms with the idatinum, iridium, copper, and mercury, 
and does sot dissolve the double chlonde of rhodium and aodjun bnc leaves it m tw 
form of a powder of a frne dark-red colour This salt being washed with nlooh^ 
and then exposed to a very strong heat, aflbrds the rhodium. But a better mode of 
rediicing the metal upon the>small scale consiats m heatiug the ^uble chlonde gently 
m a glass tube, while a stream of hydrogen passes over it, ana then to wash away 
the chlonde of sodium with water 

Bhodinm resembles platinum in appearance. Aooorduig to WoUastm, the specific 
gravity of rhodium is 1 1 It is lusotuble by itself in any acid, but when an alloy of 
It with cerUin metiiU, as platinum, copper, bumuth, or lead, is treated with aqua 
regia, the rhodium dissolves with the other metals , but when alh^ed with gold 
or silver, it will not dissolve along with them It may, however, be rendered 
very soluble by mixiug it in the state of a fine powder with chloride of potaasum or 
sodium, and hcanng the mixture to a dull red-heat^ m a stream of ehlonoe gaa. It 
thus forms a triple salt, very soluble m water The sototions of rhodium are of a 
heaatifhl rose colour, whence its name Its chief use at present is for making the 
unalterable mbs of ^ so-named rhodinm pens 

The following remarks from a recent paper by DeviUe and Debray, ** Oa some pra> 
pert/m of du m-gaUed phtattm sieftiiSr,'' are ftill of mterest These chemists prepare 
rhodinm by fosing platinum residues with an equal weigbt of lead and twice its weight 
of litharge When the crucible has attained a bright red heat, and the hthaige is 
thoroDghly bqnid, the eruoible u shaken tmee or twice, and la then allowed to cool 
slowly The button of lead, which contains all the metals m the residue less oxidUable 
than lead, is treated with nitnc acid, diluted with an equal voliune of water, which 
removes besides the lead the copper and the palladium. The insoluble powder which 
remains is mixed wi A five tunes its weight m binoxide of barmm, weighed ettatly, 
and IB heated to redness m a clay craciUe for one or two hours. After this it 
18 first treated with water, and then with aqua regia to remove the osnuo acid. 
When the liqncHr has lost sdl smell, soffleient snlphano aeid if added to esxacdy 
precipitate the baryta. It is then boiled, filtered, and evaporated, flrO^ addag to h ft 
lude nitno add and then a great excess of sal ammoniac. The ev^wiatioa la earriad 
to dryness at 218**, and the reddniim » washed with a ooneentnted solntion «f nl- 
ammomao, which removes all tb* rbodnim When the washings are no lon^ 
coloured, the liquor is evaporated with a great excess of nitne aoid, whldi destri^a 
the sal-ammoiiiae, and when only the sdt of rhodinm la left, evnontiioia is 
finiahud m a porceiam crodble The rhodium is novr aiMsteiied hjdnr* 
sulphide of arnmonm, mixed willi three or four tunes its weq^ of sblBlnr, «m dm 
emeiUe Is heated to bright redneBS, after which TuefePie ifrodinm w m in ihs 
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ABBiUe. So olitftiMd QOQiMR^d ilfaMal poN^ Idler it hiB 

ImMAraometuae^ilMnBqwM^iiidtbeBUooBeeDdritediiilpItBifoMi^ 
oMam It perfect^ pure It ninttettcttod wifli fear tivMitivoifht of liiM. 1%t 
•Uoj IB tinted wift eanoeatnted bydroddoiie Mid, vhiolt dfaMirw umwI of Ifao 
gmot Ian leans a ei 7 staUiasiBit«erirlMK& is mlly aa sUo; of rhodiom sad soe la 
definite praportKHU. Tha a dmolred m aqtia regia, and the Kduaoo a treaty with 
sBuaooasota^preoipilateflrrtJbnBedisredisaolyed. 1110 solutiuB is boded and 
eraporatad, by which is obtained tiie 7 «now salt, or chlonde of rhodium. Thu u 
ponSed bf i^MOted rTjannwBtifiTi and tiien cdeined with a httle so^hnr, hj which 
HieuiB ihodnim io pro en red aheoJutely para. 

Bhodinm melts feas eorilx than {datunua, so much so Uut the same fire which will 
liquefy 800 gnuniDea of pUtinum will only melt 40 or 00 granuneB of rhodium It 
» not TolstDised, hot tt oxidiies on Ae eur&er hhe polWmin J^«ss white and 
Instrona than edver, h has nboot the same appeannee'analununuin. 'When perfecflj 
pore It la daetile and raaUeable, at least after fbsion. Ifitf denn^ is 18 1. 

Ihe alloyi of rhodiam, those at least which bsTS been eumiasd, are tnM cbemioal 
oomlnuatioiuk as is Aown bj the high taapetatw derxfoped at Ae moment of Amr 
fonaatiOQ. The alloy with sine already deacnbed xesiats the action of mnnauo 
sad, bm in oootaet wiA otr and Ae aetd there a soon a well marhed roee^doratiim 
whi^ reveals an oxidetioa at As two metals snder Ae doaUe laflnenos of Ae air 
and actd. The alloy wiA tm is etystaUised, Uai^ bnlbant and fttsible at a very 
high temperatiire 

KHOBASB (JtJkam') Tldiieai speeiee of plants have been named aa yielding 
Ae raedicinsl Anbarbi it is, however, generally Aon At that the Sheem paliaatwi 
b Ae true rhubarb plant The best Aabarb is called Tor^y Aabarb, and is only 
proeansd by Ae RnsAma, at Kinehta, fVmn Ae Chineae. Seven! species ot rhnlwb 
are eoltirsted in country, for Ae agreeable aeiAty of Aeir stems; 


Impaiit <if rhtAarb, 1868 and 1664 



BHtJg The Sumach, whioh see. 

BHCSMA. ^uama iureonm tTsed as a dfflilatory 

BIBBON UANUFACTUBE This differs in no parbeiilar respect fimn Ae 
manuihetiire of -woven Abrics m similsr msfenala gee Siur, and Wsatdto 

BICB. (fhyaa soAvo, Linn ) This idant, originally a native of Alia, is now 
extewTely cottivated in India, China, Ae irianda of Ae Eastern Areb^ago, in 
Ae West indies, Central Amenea, and Ae souAera (if Ae United States. Aoabnr^ 
mforme na that Aere are above foi^ diflbwnt -varieties Carolina and Patna rice are 
the kinds meat estoeined in Ala eonntry Braeonnot (Aaii. Cftisi. PhgM.) has given 
the foUowiog analyses of two varieties afriee » 


StsrA ' ■" 

Woody fibre • 
Olate * . 

TaDowy oil . ' 


CsroUoa Hbe 

85*07 

480 

8*60 

0*18 

0 ^ 

0*71 


FMn(mtnii 
88*80 
4 80 
8*60 
0-85 
0*88 
0 10 
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BrrfiTTNd icAisnra w 


The too tg info hdagt 


PolMh 

Soda 

Liaae 


Om« of imn 
PhouhM^c aoid 
Ghlorioe > 
SiUea- 


Mttealed bmti Aa wift «C 4M<gnAm ms 
• » - - IB^a 

|Q.(7 

- . - . 147 

- - - - 11<69 

045 

63S« 

- - w - 0*87 

845 


Rice II vied m food br a hvndred uiUioni of the inbabitanti of Ae eartih, and H u 
employed m an agreeable aOd nutritive diet in varfoua fomu ooraelvea. 


JRtee uqporfed m 1858 aad 1864 



ISGk 

1 "?■ 


CwU 


CwU 

TiOu. 

Not roQ^ sor A Ae husks 

3,069,405 


3,187,650 

< 

1,809,103 

Rough and in husks 

qnutm 

152 


qBsAwt 

6,640 

10,918 

Dost and meal - - • ^ 

e«ts 

892 


VWtM. 

2,040 

919 


BICE CLEAliitlRO 'Vanooi madnnes bave been eontiived for effectmg this 
pnipose, of which Aat invented by Mr hfolvil 'Wilson may be regarded as a good 
ezampla It eoniuta of an oblong hollow cylinder, laid in an incbned poenbon, 
haTing a great many teelb stucV m ite mtemA rortace, and a central Aiaft alao 
funuflhcd wiA teeth By the rapid revolubon of the ahaft, its teeth are earned 
acrou the intervals of Aose of Ae cylinder wiA Ac effect of parUng Ac gtwiis 
of noe, and detaching whate'rer hnika or irnpnmics may adhere to Aem. A hopper 
is set above to receive Ae nee, and caadnet it down into the eleaiiBiqg oylinder 

About so teeth sie snpposed to be set in Ae cylinder, pngecUng lo as to readi 
very nearly the central shaf^ in which there la a eoneaponding nnmber of teeth, 
Aat paas foeely betwem Ae former 

RICE PAPER. A name given to Ae membrane of Ae bread-fruit tree, on which 
Ae Hindoos paint flowers, fto. 

RICE STARCH See Srrancm 

RIFLES. Bmxn OanaANcB and Pim Anna are deaenbed under AnTnxxnT 
and Fmx Anns. 

RINMAN’S GREEN Oxide of cobalt and oxide of xinc 

RIVETING MACHINE p/ Fairianjt, The invenbon of the nvethig maebine 
onginated in a tom-ont of the boiler-mAera in the employ of Aat engineer about 
fifteen years ago On Aat occasioSt the attempt was made to nvet two pistes 
together by compressing the red hot rivet m the ordinary pDnehiDg>preM. The 
suocem of Am experiment immedlatriy led to Ae constroctioa of Ae m^gioal 
hi wblch Ae numihle Ae was forced npon Ae nvet by a powerfbl tever 
acted apoB by a c«w»- A sbcM experience proved Ae oiginal machine inadaqaate 
to Ae numerous reqnireittents of the bmler-makeKs trade, and Ae present form was 
Aerefoire adopted about twelve yesn sinoo. 

The large stem a, is made of malleable inm, and having an iron atrap, BB,eorewed 
loand tbe base, itrendem Ae whole perfei^safe mease Ae diet eomhig m 
oimtaot wlA a cold rivet, or any other hard sabetance daring Ae mocese Its atm- 
stmctiOB also allows Ae worfoneefi to rivet angle imn alimg Ae edgea^ and toflqiA 
^ cornen of bollen, tanka, and olstemi; and tbe itm bemg now made 4foet6 
AAei it nndeiv A« ineelttae more eneasfve in its apphcaAm, end lAlawa of 
itixivetiDg Ae fire-b<« of a locmnotiTe boiler or any oAer work wtflmi Aa ^ven 
depth 










S 70 SIVE!rilil& MACHINE. 

WeaS VMvisig dtt«.«.^irlifdiualin«e^ 
loam^tmdiiafvfaattm la A»wro^^ iron item. By adng Oe eattra 4ia,av«7 
dmertpetoB iff flat aod di««l«r wmfc oaa te Tlveted, nd br Mieetiag thoae oa dm 
ddM,a-wiM(f««tlimeeiiien,iiiidtliateiim]^ie(eTe«iebofakaoiiCfvapiiu9e. Tb» 



naebineie io a pottable fonn, lud md lii mored off nili vidi eaie to suit (heaitiele 
fupHidsd ftom the ibean. 

Th« iaiTodiMtum of 4« kacc-Joi&t |^v«i to ffie dies a rariable motion and mrascs 
^ KNatatt force to be eaoried et a nropw Ume, via. at ^ aiostug of thejouit and 
ffMmiw g of die heed of Ae rivet. 






BOASTlNCr OKE6. 


«n 


laotkarreq^eetitlMaMeUM a pe wm u 

necn* prMWM vhftt i« peifomad in «h« oidiBary nude to « wfiei faattaotiL 
The mechfaM ftxee in flnneM muner and ecmpktM fitdh 

ter in e numite, with ^ utaadance of tvo men nod hogre to the fletee mi rtvetii 
vbenas the eTerege wo* that can be done by two rieeten, wl* one ‘^holder to" 
and a boy, u 40 {-inchilTeti per bovr i die quantity done in the two eaaes tofavln 
the prop^on of 40 to 4S0, or as 1 to 19, eatclnaire of *e eavlas of one Biaa*iilalHm. 
The eylinder of an ordinary loeomodro enable boiler B firat 6 lii*ea long and 8 ftet 
diameter can be rireted and the ptatee fitted oompietdy by *e mediine in 4 boon t 
whilat to ezeoate tbe leme wo* by hand would require with na cartra man twen^ 
honra. The wo* prodnoed hf me machine la Ukewiae of a anpenimlund to that 
made in the ordinary manneri the rivets being found stronger, and die bdlm mere 
free from leakage, ud more perfect in every respect The riveting la done withont 
noise, and that li slmoet entlrdy removed the oonstaat deafening daauonr of tito 
boilermakei'a hammer 

EO A.N The name of a oommon leather need fer bodk-bmdmg, and ISor dippers. 
It is prepared from Bbeep-*!!! by tamung with sumaeb See I^ATHnn. 

ROASTING ORES The <q»ration roasting is in general executed by varioos 
proceeaM, idatively to the natore of the cnies, die quality of the fed, and to dm object 
m view The greatest economy ought to be studied in the fed, as wdl as in the 
labour , two most important ciieninstanoes, on aoocmnt of the great masses iterated 
upmi. 

Three principal methods miy bedistiugntshed 1, the roasting in heaps in the open 
air, the most simple of the whole , S, the roasting exeeated between little walls, and 
which may be c^ed case*roastmg (roit-stoddn, in German}, and 8, roasting in 
faraaoes. 

We may remark, as to die descnpbon about to he given ofthese different processes, 
that m the first two the feel is always in immediate contact with the ore to be roasted, 
whilst in furnaces, this contact may or may not take place. 

1 The roasting m the open air, and in heaps more or less eondderable, is practised 
upon iron orea. and auoh as are pyntoas or faitaminous. The opetafaou connsta in 
general in spreading over the j^ne area, often bottomed with bmten day, billets of 
wood airan^like the ban of a gridiron, and sometunes laid erosawise over one another, 
so as to fem a nniibrm fiat bed. Somebmea wood ebaroosl^ia added, so aa to fill 
op the interstices, and to prevent the ore from feUing between the other pieces 
of feeL Coal is dso employed in moderately small Inmpei and even occasionally 
turf The ore either simply broken into pieces, or aometiniea under the fwm 
of achbch (fine pyntoas saiid> is piled up over ^ feel , osoally alternate beds of fed 
aud ore are formed. 

The fire, kindled in general at the lower part, but lometimes, however, at fee 
middle, gradafllly qirea*^ putting the operatioa m tram The oomhmtion must 
be so conducted aa to be slow and suffocated, to prolong fee lutulation, and let the 
whole mass be equably penetrated with heat. He means employed todireot fee ftre^ 
are to «>ver outwardly with earth fee portions where too mofe activity is displayed, 
and to pieroe wife holu or to give air to those where it is imperfSectly developed. Rama, 
winds, variable seasons, and especially good primary arrangements m a caloinatum, have 
much influence on feu process, whife requires, besides, an almost moeasant mepeetion 
at the beginning « 

Nothing m general can he said aa to fee eonsamption of feel, beeaiiae it vanes wife 
its quality, as well as wife the ores and the poipooe m -new But itmay be laid down 
as a good rule, to employ no more fhel than ustrutly necessary for fee kind of calcm- 
ation in hand, and for supporting theocHnbumton; an excess of fhelwODldprodBOei, 
besides an expenae nsdessly ineurred, the inconvenienee, at times very serious, of such 
aheat aamsyaaeltor ntri^ theores, aresnltentlrdy tto reverse of a welbei^iicted 
astulatum. 

Ftgt 1U9, IBBth 15Q1, Eepresent fee roastlag ia mounda as praotised near 
Goelar in fee Hare, and at Ghessy m fee dejnrtment of fee Rhone. Fig 1559 is a 
vertieal seodcm in fee line A c of figa 1660 and 1561 In Jfp 1660 there is shown 
in plan, only a litfie more than mie h^f the auadrangnler truncated pyramid, which 
eonshtatee the heap I^g 1561 shows a litUe more fean one fenrfe of a bed of 
woo^ arranged at tto bottmn of the pyramid, as shown by a 1559, and « g A, 
1561 c Is a wooden chimney, formed within the heap of ore, at whose bottom 
e these is a little parcel of charcoal , d d are large luippt of ore diatribvtod tmon 
fee wooden pile a at < s ere snuUar fragments, to eover fee huger, //s artto* 
and clay laid smoothly in a dope over fee whole, gtjtg. 1561, apeaiaawfer left 
Obder fee bed of whieb there ia a sluular one ia each of lllto few 



Bonibg irood is tiitown Id by Ui« ebimney c The chsrcoal and ib9 wood tafce 
tite ore* rf e/are heated to eneh a high temperature as to Taporiae 

As salphiuv la the Lover IlBn> a heap of Au hind eontmues nwubag dnraig four 
mmtha. 

1, The aeocmd method. The difficult of 
managing Ae fire in Ae roarting of aubstanees nfhTi fM I'ti Tii n ;ii n ~-fl 
eentaming little anlphai’, -with ^ greater dif- IlliliJ III [I llin PI « 
ddal^ of atiaagiDg and sappoetlug in Aeir 1 1*' Tri ijll I / ^ 

jdaee Ae sand to be roasted, and last of all, the ^||T - j- 1=^ 
neoesaity of givmg snecauive fires to Ae asme ~ f -■> ■ ■H IfiOl 

orea^ or to utoomsiderabls ^Bsstibes at a time^ ^ ' I 

hsTs led to the oontriTanee of surroiindtng the ^ t " t ' 

area on vhich the roasting takes place with ^ ■ f ■ t ^ 

three or four Jitde wnUe, tearutg: * door in Ae r: - — f 1 " I 

one in Ikont This is what u called a wafUd ' ^ Trmr"- 

oTMc, and aometimes^ improperly enough, a k ~ — T 1 1 l^l I || 

roasbng flimaee. Inside of them vails, about S c =ilL p ' . ' 1 :- j J. 7^ ’* — ^ ^ 

ftet high. Acre are often Tenical conduits or bj^ || 

ehimoeyB made to correspond wiA an opening il ^ J yT y'J P |{ \ 

on Ae ground lerel. in order to excite a ” ^ 

draught of air in the adjacent parts When 

Ae roosting is once set going, these chimneys can he opened or ehnt at Aeir npper 
ends, aocinding to Ae ueoessities of the procesa 

Serend such fiirnaoessTensaally erected in connection with each other hyAeir lateral 
vslls, and all terminated hr a common wall, which forms Aeir postmor part, ginnc> 
times they are corered with a Aed supported partly by Ae back wall, bmlt siifficieotlj 
high for this purpose These dispositions are suitable for Ae roasting of scAltcAx, or 
pyrmo sands, and in gv-neral of all matters which are to hare sereral fires, acircnm* 
stance indispensable to a due sepax&tioa of the salphnr, arsenic, &e. 

8. The Amaces employed for roasting Ae ores and no tta differ much, sceording 
to Ae natsre of the ores, and Ae siae of Ae lumps We AslI content ourselTea wiA 
referring to Ae pnncipal forms 

When uoQ ores are to be roasted, which require but a simple calcination to disen- 
gage the combined water and carbonic acid, egg shaned /amsces^ similar to those in 
which limestone is burned in contact with fuel, may ne cauTeniently employed t and 
they present Ae advantage of an operation which » oontinnoos wiA a never-cooling ap- 
paratna. The aaah^ in the effBc0 to be produced is so perfect, Aat Ae same furnace 
may be used tor ei Aer ol^ect Greatm* dlimensioiis may, Iwwever, be given to those 
denned forthe calcmation of iron ores But it mast be remembered that this process 




of ores at sulphide of copper and pyrites, with a view of extracting a pait of the sulphnr 
More or lew socoesR has ensoed, but wi Aout ever snnnooutiog all Ae obstacles arising 
flnm the great fiuibiiityof the sulphide of iron. For it sometixaes nuas into one mass, 
or at least mto lumps a^itfioated together m certain parts of the Amaoe, and ilto 
opeiatian is either MtogeAer stopped, or becomes more or lew languid , Ae air not 
being able to penetrate into all the par^ Ae roosting beeomes consequently Imperfect 
This meonvenufiioe li even more senoiis Aan might at first sig^t appear) fer, as the 
iU-tooited ores now contain too little nilpbiiT to support Aeir combnstioo.and as they 
sometimes fell into smoU fragments in Ae cooling, Acycaonot be passed again Arongh 
the sauM ftmuce, and it beemnes neeewary to finiA the roasting in a reverberatory 
heaiA, whiA is modi more wxp&isWe. 

In the Pyrenees, the roatthig of troa ores is exesnted A a drcalar funiace^ so 
dfaposed Alt the feel is e ontatned ' andlwraedto a kind of infw&or oven, above 
fie Aepkoea of oretobeealeined, flometimM-Ae Tank of Alt oven wUeh sastaios 



ROA8TINO 0B£8. 


m 


fheoM, b SMvndfif brieki, iMvlag iMtiKen tbeai openby ftdf tii>T>MWia at 0« 
flaue ftnd «ik^, sad the upentos then rmhaW serta^ «>») «t 

other times tiie vaah is ftirmsd of hry lumps of ore, carefiiUy srrayd ss to &e 
intervals reqninte to he left ftr dm^t over the arch, ’hiebrokenocaiStheBdiS'- 
tribatedSbofre this areh« oats taken to inaee the laiyrpieeesiinaavaBart. tbM 

process is simple in the eenstmotioa of tbs ttamaee, and sooiiaidoah as tesMUs of 
trees, mthont Tatae m the forests, may he employed m the T<wBbB(|. See XiOis* 
RUMfiyrei 

In some other oonntrfes, the ores are roasted in fhnnou -very hke those in trUeh 
poro^n u baked } that la to say.the Ihel is placed extenorly to the body of dm ftir* 
naoe m a kind of Imek shafts, am the Same traTenes the br^ea ore widi wJnok w 
furnace is filled. In such an apparatns the calcinatioii is conunaotu 

When It IS promaed to extract the sulphur from iron pyrites, or from pytitou 
muierala different tiimaees may be employ^ among vhicb that ns^ in Hungary d^* 
serves notion It is a rectanylar pandlelopiped iff four vralls. each of them bemg 
perforated with holes snd -vsrtieal ooodnits vluch lead into chambers of condensation, 
where the salphur is coUeeted The ore placed between the fonr walls on billets of 
wood ammyd as in ^ 1861, for the great loasUngs in the open air, w cal> 
cioed vtith toe disengagement of much sulphur, which fiods more fiicihtym escaping 
by the lateral owdnits m the walls, than up through the whole mass, or across the 
up^ surface ooTcred over with earth, whence it passes into the chambers of <MHiden'> 
ution In tins way upwards of a thousand tons of pyntes may be roasted at once, 
and a laige quantity of sulphur obtamed See Coffeb 

The revefbeiatory f^ace aSbrda one of the heiA moans of natnlahon where it is 
requisite to employ the simultaneous aobon of heat and atmospherical air to destre^ 
certain eombinations, aud to decompoM the snlphidea uaeoid^ &e. It is hkewise 
evident that the ihcility thus offered of shmng the matters spread nut on the sole^ in 
order to renew the Burfacet, of observing their appearances, of angmenting or dimi- 
nisblngthe degree of beat, dec., promise a Bnccessmnob BnTer,aiid a roasting ihr better 
executed, than by any other process. It is known, besides, that flame mingled with 
much undecomposed air issuiug from the furnace, is highly oxidising, and very fit for 
bnining the sulphur, and oxidising the metala FinaUy, diis is almost the only method 
of rightly roasting ores which are lu a very fine powder If it be not employed con- 
stancy, and fbr every kind of ore, u is juet because more ec^omy is found In prac- 
tising calcination in heapa or on areas enclosed by walls , besides, in certain mines^ 
a very great number of these famacea, and many workmen, would be required to 
roast the considerable body ores that must be daily smelted. Hence there would 
resnlt from the eoDStructioo of such apparatos and its maintenance a very sotaUe 
outlay, which is saved by the other processes 

But in ever^ case where it is desired to have a very perfect roasting, as for blende 
/bora which xtoeiB to be ezfractod, for Bti}pktde of astmtoay, &<f > or eves Aw ores 
redneed to a very fine powder and destined for amalgamation, it is proper to perform 
the operation in a reverberatory fliraaoe. When very fimible aulphisrons ores are 
treat^ the workmen ehaiged wi^ the calcination must employ much care and 
experience, chiefly m the management of the fire It will sometiinea, indeed, happen 
fbust the ore partially fuses, when it becomes necessary to withdraw the uateiuls 
from tile furnace, to let them cool and gnod them anew, in ordnr to reconunenee 
the operation. The constmetion of these fuaiaces demands no other attention 
than to give to the sole or labontory the snitaVile sine, and so to proportion to 
this the grate and cbininey tiiat the heating may be effected with the greatest 
economy 

The reverbexatory fntiiaee is always employed to roast ores of the preelons metals, 
and espeaally those for amalgamation , as the latter i^len contain arsemc, antimony, 
and other voLa^e sabetances, they must be disposed of in a peonliar manner 

The sole, usually very spacions, is divided mto two parts, of which the one farthest 
off from the fhnume u a (ittle lower than the other Above the vault than is a qwoe 
or ebaxtaber m which the ore is deposited, and which communicates with the labontory 
hj a vertical passage, which serves to allowtbe ore to be potiied down when itis dried 
and a little heatod. l%e flame and tiieamdke which eseape from the soleor lahMatory 
pass into oondenaing ohambers befbre entering into tiie dumney, so as to deposit in 
them the oxide of arsenic aud other snbstanees. When the ore on the part ^ ^ 
sola fiirtiiest from the grate has suffered so mndh heat as to begin to be roasted^ has 
beeome len flisiUe, and when tiie roasting of that in the never part of the wm'bi 
oompleted, the fonner is nhed towards the fire-bridge, and its nttolation fiuiidied by 
staniDg it over frequently with a paddle, duUhlly worked, thtoni^ one of tin doors 
in the lids for tlus purpose. The openthm is eoasidersd to be^dalAed 



m uoAsnm obssl 


4i» i/tfvmn md Hbt amK fam tfmtt vkAy ««Hed; iti dnmtlM d a pwd h^ 

«lerioBrir M A* MiteM 

tfVlen thi« Auaws i»«aq>lo^ toroHlTWMHBkB] onsk M &• tiaimf of 
cav«M Id Bo bwirfm , md >t naneBftMauMloif ia Suony, di« amsoioal pyrim ^ 
G^yer (in 8«tionyV a», ^ ehsmboMof egndeaaatim fbr th» tmirioai add am 
maeb mn Out Im ^maum cammed j wei ^nmtlag gaSeoMtCOfperf ot 

erm dlmr cvml 


Conpand whh Iha^anaan RSaibta, thameefasiilml fimaees am !«m dBdent fat 
A» oalcdnatuB of A<rer oraa, portUKdarly wbwi tbo oraa <qp«ratel <» am rtij 
dativ and eontain inadt aa^ar i m vUeh caw the exoeuiTe iwodiifition of Inmpa 
beetHOw a iwioBa faieoBTODhBaoe to oontend -witii 


Bat In tile treatowat of the tilew ona of Strindelendna, they ponew the adran- 
ti^ of ealeming a luge qmiti^ of ore fa a given time, and require no further 
attendance than li neeeMiiy ibr enpdTUV them inth ore and fuel The tnpply of 
fad H. however, enUeet to great neglM The manuonent of the fires la nev^e< 
lest a matter of mneh importanoe, W ahonld they be ftirgoneii,and the beat getmnoh 
rednoed. the mineral, from oontmning to paw at the eame rate through the fiimaoe, 
eetniot he prqieify caleined. 

To pmvfDt the fires gettnig low, end to raise them after being neglect, the 
wtttkmen ofton load the grate with fiiel, the result of which is to overheat tlm ore 
and cause a great waste m wood. 

Some measare is endentiy necessaiy to regulate the supply of fuel to the grate 

The most simple ippean to be an aiaram that ahall be rung, for exampl^ >t every 
iCTolntion of the hewth, eo as to eaU the ettendon of the men to tiie fines, and then 
not mmn than a given quantity of wood should be thrown on die grate, which, re- 
peated at every tom nude by the bed, or once in a qnartar of an hoar, would auetain 
a nearly oonitant temperatore in die ftiznaoe See SnuTEB. 

Ftjfo. 256^ IMS, and 1AS4 npnaent a Mvabenitiiry furnace em^oyed in tbe 
smelting woxke of Laotentbal, in tiie Han, for xoaeting the tchbeha of lead ores, 
which contain mneh blende or snlphtde of zme. In 156S we see diet tbe two 


nQ2 156S 



parte an, bc, are ahsolntely like, the two fUniaoes bemg bnilt In one body of bnek- 
wwk. Ftp 1^63 is tbe plan ttf the furnace bc, token at the level Br of 1562 
1564 u B vertieBl seraon aS the tmtlar furoBce as, taken in tiie prolongation 
(rftheltneosinjb 1563 

« Je tiie fire>to^ of the fornaoe. Its grate and adi-^t. S if die conduit of 
vaporiaetioii, whfdi coatmsnieatee with the cbaaiben c , into which die vaporised 
substsoeea am depentedi d, chimney fbr the eeeape of the smoke of the fire place 
a, after jt has gone totwtgh the space iett ^ u tbt eheniw doenv with a hook 
hanging u firont to reat& long iron rake upon, with whieh the materials are 
tnmedover;,^«li(todM«coirtainingaqiumutyof scAheA destinel forroasting} thu 
chamber oomnmnieBtse vitii the vaalted eerridor (gallery) awn m jSp 1562 1 p, 
orifiee throui^ whidi Ike seUeh u thrown wto the ftmaee; A, ana or of the 
reverber ato r y fomee^-of which the roof ie certainly mneh too high i i, ehamnele for 
the escape eftiw wsttvy v^ooni A I, fireot rnnad^ between which and the ftanaoe, 
Ivo^yqpcnkiiMtttw the two oiifim the eondait^ whidi termlneto it tbe channels 
aia^ St Is the fbr canyltigtowaidedietiiianeyd^ tile veqMors which escape 

to foe door «r. mis nwallied-ifpttM, which le opened from tiaie to Utoek to tfoeooi 
m foe eh amb e r i r, c, thermbstaBeea that to^ be deposited i8 tiMU. 




BOUSING 

M iroriw iMtBiifliil, ia «wl> « tomi^ 4 to f 

qolntak CB«to>) w wU<cA are tnatod at a tinw, and it b •timd’ftaQKCBti^ialA l« 
irm take opon Cbe altar A. Tbe period of tkie 
oper ad oa la fton 6 to It Ikhri, aeeosdtiM as tbe 
aeklkbrnaybc m«e (vleat mesa wieM neb 
in lead, or aum or Im ebm^ Tridi blende. 

When tbe latter aabetance la aWdant, the 
cm IS albtmt 60 eobie ftet 

la inch fbmaeea are roaated the cobalt ore* 
of Sehneebe^ in Saxony, tiie tin ores of 
Scblat^en-wald in Boheinia, of Ebrenfne 
densdorf in Saxony, and elaewbere , aa alao tbe 
araentcal pyrites at Geyer in Saxony But 
there are poiaeo towen and extensire condeaa' 
ing ebambera attached in the latter oaae See 
AnsBUio 

BOCELLA, from tbe Italian ronxt, a rodt , a 
genua of b^ena. See Archil. 

ROCCELLIO ACID A bitty acid obtained 
firom tbe JRaeetUa tauturta 

ROCH or ROCK ALUM A factitioua article 
oonnatlDg of eiyatalline framenta of alnm not 
lai^er tbwalmonda, oolouredwitii Ymetian reA 
See Aluu 

BOCK. A term vhicb a used in Sooth Staf 
fordsbire by mincia to denote any bard aand- 
Btone. 

BOCK CRYSTAL. A very fine variety of qmirtz 

SOCKETS See PTROiscHKr, 

BOCK FAT See Asirocexs. 

BOCK OIL. See KAinaxHA , Fabatfirh. 

BOCK SALT See Salt 

BOE STONE A name for oobte, from ita being like tbe tm of fish 

ROLLERS, ELASTIC, for pnnting See Pswmia RoLLmta. 

BOLLING HILLSL Tbeae nsefol aida to many of our metallnig^ical proceaaes, 
appear to have been introduced to this fsonntrym the aeventeenth eentUTi bat it 
vaa not imtil 1784, when Mr Cort patented ** a new mode and art of ahingling, 
-welding, and mans^tnnng iron and ateel into bare, plates, &c ,** that nuteb attention 
waa directed to tbe valae cf tbe rolling null 
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Ftg 1665 la a ftont view of a pair of ndlera, naed in tbe manatottore of icon in 
eonnectioB with tbe puddling fiamace. ThOT are abent 4 feet divided laiqfiBM 
pacta, fee largeat being about SO infea In dkmetar. Tbe portion of the appM toBer 
na^ which the metal la firac paaaed, la cut ina demand irr^:nlarnuiBner, mamb^tag 
feat ehiacUiDg in atone called moveqae worit, feat it may tM more eaaily ^ hoti 


m. BooFiHO, AssMAtans. 

«4tf-«oipprma«*«l«i«teaIa»MtiB«0cdd«eite. Th» phte k Dwct yw ia i oaaaf 
tbB«c<Qia-eut portNtt tif AwToUer, aoA toneHlTc^j Utroe^ tke Art kwom T)w 
I dwar nShtr, it wiU 1>e «Wnred, it i b r wea vitb nuedeolm at illtarT•ll^ ip 
iMtal itt 111 pr^er oonna, The nllin an eoonwtcd by oog-wbaeb plaoed upMi 
thnr axMi ^ ImranaQat of tbeaei, iroeka ^ ^ wheel by ineooi of whidb 
tiMKmhiliOttiaeoiBmBaieatedL Tb«oka^anofoaaMfoa,Taryjxiaa8mb^ttiKy 
niAT fctar the violnit nnm to wUidi tker ore eablected 

eaosot go nilo the aaniRiMia ^ispoMi to -vbiob roIliDg lailb of ^ kutd are 
wdieds a fb« inay Iwfirever he snentHHiwL 
The pnM^ifie of ^dkting” aheeta of metal into ligbt rods, eifher for the om of tha 
irite*draireiB w Of iuuI-miJceia» la earned ofot by means of two large atael rolien* 
ehaDnelled Qjrenkuly, aa infy, IMe, These are 1566 

40 }daeed Aat die catten or raised parts of one 
roller, which are exactly tnraed fw that porpose, 
shall work m ooiresyooding tSiansda of the 
other ndler, ihiia fornwg what may be called 
WTOl'riog ahears, tbr the pnneiple ta that of 
olipptagf BO that a dieet of metal on being 
pUKd tbroogh this machinery, u separated into 
riipa agreeing m am with the diTisions of the 
rollersk 

Bdllmg wuUb hare been patented fhr rcdlutg 
tabes iar gw end other parpwea See Tossa 

For the manBihetare of mis. rolling mills are also employed. Jig 1567 repre- 
aenting a rolling mill as eoutraeted for 
ndling Birkmah^s raiUu The open spaces 
along the middle of the fignre, and which 
owe their figure to the moolding on the 
penphery of the ndlen, indicate the form 
Bssiuned by the iron rail as it la passed 
sdceesBively firom the larger to the smaller 
apertures, till it u finishra at the last. 

For a farther description, and for the 
arrangement of rotling mills and slitters, eee 
laoR, Vol IL p, ?45. Beyond these few 
noticet the charaetCT <£ this Dictionary 
will not admit of onr going, tlm reader 
is thcrefim refomd to the works which have been published on the Mstalinigy of 
Iron and Bted, for foxtber information. 

BOM AN ALUM An alum extracted from the volcanm rooke of Solfoterxa, it 
contains more alomina than the common alum 
BOMAN CEMENTS. Under the name of Roman, cement, some hydianlie moT' 
taia, Taiying o(mBid«abiy in their cbemical composition, though phj aio^y possessing 
the ume general chancier, are sold. Like all the hydraulic oemenls, it u an 
amUaoeoiu lime It is nsn^ymaniifoctiired from a dark brown stonfr~>a earhooiate 
of liaoe with ntDoh alamlna>-found in the ^Island of Shfppy This stone is caldned 
and mixed with a certain propordon of sand. 

Any bydranlie limestone, is, one containing foom 15 to 20 ser cent of clay, 
will, whoi pn^ly p reps^ form this cement Galdb^o any ordinary day, and 
mix zt with two.th2rds its qnaatity of lunc, gnnd fo pow^and calcine again , this 
makes a weiy heantifol cement, improp^ called Raman, aince the preparation wm 
entirely iml^wn to the Bomana 8 m Hronanuo Cemxwt 
ROMAN OCHRE A deep and powerful orange-^Uow eoloar, transparent and 
daraUe. It is need both raw and burnt by artuta edoanng matter is oxide 
of inm mixed with earthy nutter 
ROMAN VITRIOL. SeeCoFFEa. 

BOOKING, ASPHALTS. Patent a^haHa roofing folt, pwtienlwdr af^licahle 
for warm dimatw; It » a non-oondnotor It is portAle, heii^ packed in roils, and 
sotbdnghaUe to dama« in eamsge, it efihett a saving of half the timber naneUy 
moobed. Zt «m be ecu v applied by any tinprsotised pereon K^om its Iightaess; 
.weighing ooly hboot 42 Ibi. to the Kwe of 100 feet, the cost of esntage ie amaU. 
Tbefidteaabelsidanihmgnblatogabl^or aoieMae roof from eaves to eaiMe. 
It is esienrfal AM It afaoald be stntdied it^ and smooth, ovolappfng ftiB one lodt 
at Ae jotniagi, and doady sailed fhros^ the ovodap with twt^ewoy me dook naUi 
(hcatedhtaAovdandArowB wlMnhMlali>gpaaaetopMweaCtait)tAO«t liliidioi 
l^art, hot eopper aw ptefiemMe 
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The irkd« roof mnat here a good eoBtiag of eoat-fir and bnek (dMnt two galtAtt 
of die ftaawr to rfx poundi v Ao latter), w^ lioUed togcAam^ last emi8CH.0ttr 
•timog while hoihsi^ and pat on hot with a ewnmon tar mop^ and amk fl la aoft 
•ofoa ooane ahaip nnd may he rifted over it. The ooatittg mnai ha w aa w ed averf 
friirth or fifth year, or mofe or less fkeqnentlr according to the climat& Ihaipittdai 
ahoald be made of two iblds, <me over the ouier, oemented together with tha BafiSag 
mixture 

ROOFING SLATS. See Slate 

BOP&MAKINO The fibres honp vhich eompoee a rope seldom exceed m 
len^h three feet and a half, at an Brerage They must, therefinre, be twined to- 
getner so as to unite them into one , and tms union » effected by the mutual cilroam- 
toreiou of the two fibres. If the compression thereby (Mrodne^ be too great, the 
strength of the fibres at tbe points whne they join will be diminiBhed ; so t^t it 
becomes a matter of great coosequenee to give them only each a degree of twist as is 
essential to tbmr union. 

Tbe first part oftiie process of rope-making by hand, u that of apitmbig the yams 
or threads, which is done in a manner analogous to that of ordhiuy spinning The 
spiuner camea a bundle of dressed hemp round hts waist, the two ends of the handle 
being assembled m ftront Having drawn out a proper nomber of fibres with his 
hand, he twists them with bu finms, and fixing this twisted part to tiie hook of a 
whirl, whidi IB driven by a wheri put m motion by mi asastant, he walks backwards 
down the rope-walk, the twisted part alwa} s serving to draw out mote fibres ftnm the 
bundle round his waist, as in the flax spinnmg-wheei The spinner takes caie that 
these fibres are eqnally supplied, and that th^ always enter the twisted parts by their 
ends, and never by their middle. As soon as he has reached the termination of tlie 
walk, a second qimner takes the yam off the whirl and gives it to another persem to 
put upon a reel, while he himself attaches his own hemp to the whtri hook, and pro- 
ceeds down the wrik 'When the person at the reel begins to turn, tbe first spinner, who 
has completed his yam, holds it firmly at the end. and advances slowly np the walk, 
while the reel is taming, keeping it equally all the way, till he reaches the nwU 
where he waits till the second spinner takes hii yam off ffie whirl hook, and joins it 
to the end of that of the first pinner, m order that it may foUow it mi the reel 

The next part of the process is that ot warping the yarns, or stretching them, all 
to one length, which is ntent 300 fathoms in ftilHeogth rope-gro^^ids, and aw in put- 
ting a slight turn or twist mto them. 

The third process in rope-making is the tarring of the yam Sometimes the yams 
are made to wind off one reel, and, having passed through a vessel of hot tar, are 
wound upon another, the Buperfluoua tar being removed by cansmg the yam to paw 
through a bote surrounded with spongy oakum , but the ordinary method » to tar it in 
skeins or hanks, which are drawn bj a capstui with a uniform motion through the 
tar-kettle. Yam for cables requires more tar than for hawsear-laid ropes i and for 
standing and running ngging, it requires to be merely well covered Tarred cordage 
bas been toond to be w^ker tlvnt. w'bat u untarred, vdten it is new { but the tarred 
rope » not to cosily iqjured by immersion m water 

'rhe last part of the process of rope-making, is to lay the cordage For thu pur- 
pose two or more yams are aftached at one cod to a hook. The Imok is (ben turned 
the contrary way firom the twist of tbe individual yam, and thus fbnns whut is 
called a strand. Three strands, someUmes four, besides a oeutral <me, are then 
Btr^ohed at length, and alS|^riied oog end to three contigaous but separate hooks, 
but at the other end to a smgle hook , and the process of combining Aem together, 
which n effected by taming the single hook in a direction contrary to riiat of the 
other three, consists in so regnlating the progresa of tbe twnts of the stnmda round 
their common axis, that the three strands receive separately at their o|q>osite ends 
just as mnoh twist as la taken out of them, by their twistmg tbe odatrary way, in the 
proeesB of eombmution 

Large ropes are diatingnished into the ruUs-Ziijif snathe kawBer-baiL Tbe fiifmer 
are compoe^ of mne strands, namely, three great strands, each of theae oonaittmgof 
three amaller secondary attandi,wluw are nmivtdually formed widi an equal anmner 
of primitive yama A eahlt-latd rope^ eight inches in eirenmflereaee, is made ^ of 
883 yams, or direadi, equally divided among the nine seemdary atranda A Aoic^ 
laid eonaista of only three atranda ew conq^osed of a nmnher of priuBibve 
yuDB, proportioned to the si» of the rope, for ezai^e, If rt he Inebtt m. 
aproumfennee, it may have 414 yams, eqnrily divided among tfanee 
fatiMms of yarn are reckimed eqmvaleat u length to eighteen fluhouia of rDM«i|M 
laid, anft to twenty fothsus hawser IhU. Ropes aif Atom oaeiarii to two ti$<a-larir 
rot 19 L p p 
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in dmaaftniM* an «mky liaw8Mr<UU } of frtmi fkne to ten mibH, m" 
aldicr hawser or «l!)leJaU{ hot whenmtta thtt ten ta^ei) th^srr aln^cahle-hu^ 

Ev «7 baod^ioner in the do^raid It retimed to q«i. ontef ^heet hemp, tbc 
]hnadi.«eeh leo ftthoua loag,lhra^narter of adaf’flwo^ Ahawlofyu^ln 
the waning process^ coatabt 8M Aradt. 

The fDllowliqj an Chptain fioddartfa Imj^orcd pilndplea of fha rope auinftie* 
tupe.— 

"1 Tokeeptlu 7 eii»a^^azatofraineaohoaier,aadAdnwAemftmiihoVbiiuTe- 
Tol'vmg iqKm akewen, ao n to — nr»tfH the twist while Ae straad, or pniaarjr eord, 
n fonmng. 

S To pmihem Aroo^ ar^«ter,whloh diTidet Aem by-otretditr Aelliof holeti 
the manher In each ooneare sheQ hei^ confonnaUe to the diftanee from Ae centre 
of Ae BtimnA, and the angle which Ae Tarna m<Ae with a line parallel to and wfaidi 
gives Aem a proper poeitita to enter. 

* a. To employ a tube for oompreMing Ae strand, and preaenring the oylmdncal 
flga» ofittainAoe 

4 To OH a gattge ftr deternuDisg the angle whrah the yarna in Ae ontaide shell 
make wiA a liaepanlkl to Ae centre of the straad, when re^stennr , hecaose, accord- 
ing to the angle made by Ae yarns in this ahell, the reUUTe lengAs of b]| the yana 
in Ae strand wiU he determined. 

5 Th harden np Ae itiand, and Aeteby moreaae Ae an^ m Ae ootside shell ; 
wfaiA eoanpenaatea Ar Ae stietohiDg of Ae yams, and Ae e(»presaion of the 

''etrands. 

All improvementa in Ae mannfiienire of cordage at present m use eiAer in her 
Mqcsiy’s yards or in pnrate rope gruanda. owe thw saperwnty over Ae old method 
of making cordage to Cepitain Huddan’s inTention of Ae register (date and tube. 

Captain Uaddart mvented and took a patent Ar a machine, which, by registering 
the strand at a short lengA from Ae tnhe, and winding it op ae made, preserved an 
uDifoRDity of twisty cw angle of ItomatioD, from end to end of Ae which cannot 
he BCCompliAed by Ae method oi forming the etrande down Ae ground, where Ae 
t»iBt k commonimded from one end to the other of an elastie body npwatda of 300 
yards in lengA. This ragistermg-mac&ine was eonstmoted wiA aoeb omtvetness, 
that when some ware aftenrards required, no alteration conld he made wiA advan* 


f 

A snmher ef ^ams cannot he put together in a cold atate, wiAont considerable 
vacimeies, ipto which water may pain admiMion , Captain Hod^rt, Aerefore, farmed 
Ae yarna mto a strand immediately aa Aey came from Ae tar-ketde, which he waa 
enabled to do hy hia registeringmachine, and the malt was moat satisfretory This 
eomhiiiation of yarns was fband by ezpeninent to be 14 per cent stronger Aan the 
edd register, n ccnalilsted a body of beispand tar nmpemoas to water, and had 
great advantage over any other cordage, particnlariy for shrouds, sub, after they were 
aeftled on Ae mast-head, and jrqperly set ipv th^ had scarcely aqy tendency to 
itKOA, eflhetaally aeeared Ae msk, and enabled Ae ship to carry Ae greatest press 
(rfssiL 

In order more effieotaally to obtain ONreetneas in Ae Armation of cables and large 
cordage, Csqitain Hnddait oonstnioted a laying machine^ which iiaa earned hia 
inventions in rope-making to the greatest perfection, mid which, founded on true 
mathematical pnneiples, and the most lahonons calcoUtiona, is pne of Ae noblest 
monuments of meAanical ability since the improreiDaM of the steam-engine by 


eqaally. 

The AQown^deaenptton of one of the heat mo dimi Ar making ropes on 

to Hnddart^ will gratify Ac reader 

1 1566 e an i Mt a s side deVation of Ae tadde-hoard and bobbin-frame at the head 
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.of lib* rnperfyiod ibo of itecmbigeor Et>pe*«iieluiiiemt&eaotflf iHMliagatf aad 
the stnwdi. 

1669 i« A front ^cvntlon of the cemage 

Ftg. 16?0 is n yatn-gmid*, or board, or plate, -with peribrated holea bt yaine |o 
paaa tJiroagb bcmre entering the nipper. 

^FVpi. 1671 and 1679, are aide and front news of die nipper fiv pregamg die 
yarna, 

a b the frame for eontaining the yarn hobbisa The yaraa are bronfat from dm 
frame, and paaa ihnnigb a yaro>gnide at 6 e la a amall roller, under wh^ the nm»> 
yama paaa , ther are uen mooght over the reel dt and throi^ miother yani-gslde 
e, after whieh they enter the nippera at e, and are drawn ont and formed mto atra^ 
by the oaiTiage The roller and reel may be made to trarerae op and down, ao aa to 
rwulate the motion of the yaraa 

The carriage moa on a railway. /, f, la the frame of the carriage t g,g, are the 
email wheels (m which it u aapportedi it, i, u an endleaa rope reaching from thfhea^ 
to the bottom of the railway, and la driven by a ateain- 
engioe , m, n. is a wheel widi gnbi at die back of it, over 
which the yndlee* rope pcmee, and gives motion to the 
machinery of the oarruge a la the groond rope for taking 
out the carnage, aa will be afterwards described On 
the shaft of «, m, are two bevel wheels, S, 3, with a shifting 
catch between them , these bevel wheels are loose upon 
the shaft, bat when the catch u put into either of them, 
this last then keeps motion with the shaft; while the other 
runs loose One of these wheels serves to eommonicste 
the twist to the stnnd in drawing out , the other gives tiie 
o{ posite or after turn to the rope in closing 4, 4, » a l^ver 
for riiifliDg the catch acecndingly 5 la a dnrd bevel wheels 
which receives its motion from either of the other two, and communicates the same to 
the two spur wheels 6, 6, by means of the shaft x These ean be rinfted at fdeaaore i 
80 that by applying wheels of a greater or less number of 
teeth above and beneath, the twist given to the atrands can 
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_ he increased or diminished accordingly The upper of these 

two communicates motion, by meana of the shaft a, to 
. another spur wheel 6, which working m the three pmiont 
above, 0, 9, gives the twist to the strand hooks The 
carnage is drawn out lu the follawinK mmuuer — Ou the 
end of the shaft of m, m u the piiiioa 8, which, woricing in the large wheel », gives 
motion to the groimd-rope abaft upon its axis. In the centre of this shaft is a curved 
pulley or drum (, round which the ground-rope takes mie turn. This rope la fixed at 
the head and foot of the ropery, so that when the nnchinery of the carnage is set 
agoing by the endleas rope k, Jt, and nves motion to the ground-rope shaft, as above 
ocscndea', tde carnage wuY neeuAifniy nnrrif mVog'ilfor emfvsfj umf msy 

be regulated either ^ the diameter ^ the circle formed by the gabs on the whed 
m, m, or by the nomhier of teeth in the pinion 3 At t, is a small roller, merely few 
preventing the ground-rt^e firom coming up among the machinery At the Dead 
of the reilway, and under the todde-board, u a whed and pinion a, with a nvnk ftir 
tightening the ground-rope. The fixed machinery at the head, for hardening or 
tempenng the strands, is similar to that on the carruige. with the exception of the 
ground-rope gear, which is tumecesury The motion la ocmmimicated hy another 
endless rope, (or abort band, as it is called, to disungnish it from the other^ which 
paases over gubs at the back of the wheel 1, 1 

Yl^en the atranda are drawn out by the oamage to the requmte length, the spur' 
wheels 8, B, are pat ont of gear The atrmids are ont at the tackle board, and fixed 
to the hooks 1, 1, 1 i after which they are hardened or tempered, being twisted at both 
en^ When this operation u finished, three strands gre muted on the latge hook A, 
the top pat in, and me rope finiabed in the usual way 
la piepanug the hemp ftnr spinning an ordinary thread or rope-yam, it la only 
Iweklcd over a large keg or clearer, nntd the fibres are etraighteoed and separated* so 
as to run freely m the mnsming. In this ease foe hemp » not stripped of the tow, at 
cropped, unlew it is desiipod to spin beneath the nsnal jpist, which is about SOyamafnr 
t^ strand of a S-mch sfrap-lidd rope. The spinning » still performed by ba^ he/bg * 
fimnd not only to be more eennonuoal, bat also to make a amootber thread tlmhw 
4et been eflboted by machinery. Yarioas ways have been tned for paepanng ^ 
yvnafortamng That which seeme now to be most generally in naa to 
yax«e unon tim Areteh as foey are span Thu isaccompUshed byhavtngm wh^dl 
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Uni taut, uirdlwflM «■&,«> tint the aeitUftaUa tt im boui iq^tna 

/OiMfn, and deo to nhoe didr IlMedi «t both ende. Bv tlm meue tbaf un fttwed 
into a haal, menihung the varp at a eommoo veh, aiu a Gttie tarn la hare urio the 
iMoU to preesTre «t tnm gettn^ Ibel in Uib urnnK. The aarantagee of wotpn^ 
from the qunneii, at ahore^ nwtead of vinding on irlneliea, u fbmerlj, are* dm 
aBTing of uua laat operatioii dtogedker ] andljr. the oomplete cheek whiob the direman 
has of the qnanti^ of yam span in the day , ardly* that dm qoeU^ of the ircrk can 
be sulgeoted te dm mmoteet Inepeetion at any time In tarring the yam, it u fbnnd 
fhTOiirahle to the ftireen of the atrip, Vo aUow it to paia aroond or nader a reel of 
roller m the bottom of dm hetde vhile boiling, instead of coiling tha yam in by 
hand. Tim tar la dien jmaaed dom the yam, by means of a sliding nipper, vuh a 
lever over the upper part, and to the end of which the neoecsETy weight is cnapended. 
The usual proporttouof tarin mdinarympes la aomethuig less than a fifth. Inla^ 
strap-laid ropes, whidi are neceeeanly aulijected to a greater piesa in the laying of 
them, the quanbty of tar can scarcely exceed a sixth, without injunug the appearanee 

the rope when laid. 

For a kiiig period the manner of laying the yams mto ropes was by Btretchmg die 
haul on the rope-ground, parting the number of yanw leqinired ftr each strand, and 
twiBUng the strands at both ends, by means'of hand-hotiu, or cranka It will be 
ebnona that dus method, especially in ropes of any considerable sise, is attended with 
serums dhsadvaotages. The strand most always be very oneveo t hut the pnneipal 
diaadvantag^ and that which gave rue to the many attempts at improvement, was, 
that dw yenu hetog all of the same len^^ bribre being twisted, it fbilowed, when the 
was fimsbed, mat while cboM whl^ oecopted dte eircamfbretiee of (he straud 
were perfectly the centre yams, on the other hand, aa they were now peatly 
slackened by the operation of hudemug or twutmg the strands, actually would bear 
lutle or no part of the strain when the rope was stretobed, until the former gave way 
The method displayed in the preceding fignres and description u among the latest and 
most uD^ved. Even yam u given out from the bobbm-firame as it u ret^mred in 
twistiag the rope t and the twut oommunicated in the out-going of the earrtsge can 
be mcruaed or diiainishcd aX pleasure In order to obtain a smooth nd well filled 
strand, it u neceasary also, in passing the yama through the upper board, to proportion 
the number of emtre to that of outside yama Is ordinary used ropes, the strand 
svems to have the fktrest appearance, when the ootaide yams form from two thirds to 
three fearths of the tihole quantity, in the portion of twiat given by the oamage m 
drawing oet and formiag the strands 

In buying cables, torgicm must be given both behind and before the laying top 
ftga. 1578 to 1575 represent the powerthl patent apparatus employed for thu purpose 
a, as a strang spngbt iron pillar, supported upon the great bonsostal beam w, w, and 
beanog at lU upptw end the three-grooved laying top M. h, h, are two (tf the three 
great bobbins or reels round which the three secondary strands or small hawsers are 
woami These are drawn up by the rotation of the three feeding rollera x, i, thence 
proceed over the three guide pulleys a, x; towards the laying top m; and finally 
pass through the tube o, to be wound upon the cable-reel d The frames of the 
three bobl^ w, h,h, do itet revolve about the fiut pillar a, as a common axis, but 
each bobbin terohes roand its own shaft q, which is steadi^ by a bracing ocUet at 
w, and a conical step at its bMtom. The three bobbins are placed at an angle of 120 
degrees apart, and each receives a rotatory motion upon its axis from the tocehed spur 
wheel B, which is driven by the common central spur wheel c Thus each of the 
three secondary cords has a proper degree ot twist pot mto it m one direction, while 
the cable js laid, by gettiag a suitable d^^ree of twist in aa opposite dlreetion, from 
the revolotion of the frame of cage o, c, round two pivots, the one under the pulley e, 
fend tile other over o The reel i> has thus, like me bobbins r,b, two movements , 
tbsC lo oornuKm with its frxme, and that npou its axis; produced by the action of ^ 
endleas band round the pulley v, upon one of its ends, and the pulley s' above its 
centre rotatwn. The pulley li is driven bv the bevel mill-geanng p, p, p, as also 
the under spur wheel o. J^rnjlg 1578, is the pdace of the nog l, 157^ which 
bears the tiiree guide pulleys k,z, k. Ftff 1574, is an end view of the bobbin B, to 
show the worm oreadless screw a, of^. 1573 working into the two suail'tootbed 
wheels^ upoo tha ends of the two feed-roUers s, i, which serve to tura tiiem, Tha 
upnght riuBa of j, a, recrive their motion from pulleys and cords near their bottom* 
Instead of these pidleys, and the otfaet* w, s', bevel-wheel geenag has been euhstitutad 
with sdvaBtqg% sot being haUa to sli jv like the puUcy-l^ meebanum. Tba axis 
(f the greet reri is made iwjoe tiw le^h of tim hobW d, in order to allow of tiM 
movm^ from ri^t to left, and back again alternately, in windfaig on the cable 
mini umformify » it js laid. Tbe traverse msebaxun of this pnt to the iska «f 
perspicuity, wppressed in tiie figure. 



nOPE-MAEBTG. fist 

Hr WUliam nflrrdl, of VeveasHe, ol>taii)ed a potent fet ui improvement nfiaptefi 
to the ordinary waohmw employed for twutiiix ^tnpeayaroe into aifilniaing; 

It is Mid, a iiispler and more eligible mode aocompiiuing that olgeet, and of 
laying the etranda together^ than has been hitherto effected by maoliiaery 

Hm impiwemenu eonuat, first, m Um application of three or more tabes, twonf 
voich are ahowa in Jig I57fi, placed m inclined positions, so as to recasre the stianda 
immediately above the press-block (S,^l, and nearly in a line with % ^ point ct 
closing or laying the rope. and b*, are opposite side views , an e^ view t 



an4 B| a Bide section of the same He does not clmm sny enclnsive ti^t of patent 
for the tubes themselves, bat only fbr their foim and angular position 

Secondly, in attaohing two oommoa flat sheaves, or pulleys, c c,flg lB7d, to each 
of the said tabes, nearly ronnd which each strand » lapp^ or coil^ to prevent it 
ftom slipping, as shown id the section b* The said tiieaves or pulleys are connected 
by a crown or centre wheel n, loose upon b, b, the mam or Upright axle t b, b, is a 
smaller wheel njIBn each tube, working into tiie said erown or centre wheel, and 
fixed uptm the loose box x, on ench of the tabes. 

B, r, IS a toothed or spur wheel, fixed also upon each of the loose boxes i; tod 
working into a smaller wheti o, npon the axis 8, of tnbe , h, is a bevel whed 
fixed upon tiie tame axis with a, and working into mtother bevel wheel y, fixed npoa 
the orosB axle 8 of each tnbe, x, is a qmr wheel attached to the seme axu vithy, at 
the opposite end, end irwking into n, suotiieT spur whed of the same mae upon tmA 
of the tnhea. By wheels thns arranged and connected witii the sbeavea or m 

above described, a perfectly equal strain or tension is pnt upon each strand at drawn 
torwatd over the polley c. 

TUrdly, the invention consistt in the introduction of ohan^ whec3B Xi V, IS; 
yij^ 1876, fhr pnttnig the forehaid or pit^er twist into eai^ stfmid hefiore the rope in 
hHj thisJacffaeted by small spmdles on adcs 4^ 4, placed pnralU with theSnecf 
each tobe b. 






m 

"'i 

tFpM the lower taO. oteedtapipaiQ the herd whade v, N, an aitadiea,md dnreo 
Iff other benl wheels o, taed immediatdp above each preaa>Uodt a, a. On the 
top end eadi iquiidle or axle 4, 4, u attached <me of the ehaiw -wheels, woikhig 
into the other ^aage whed fixed the hottom end of each (X the tiibe% wberdir 
the foidiard or proper twist u the stnndB fbr ell uaei of ropes. iS at ouee attained, 
hy sauj^y abavgmg tiie sutea of those two last deecnbed wheels, which can Im 
Tory T^mj attseted, from the sBanoer in which they are attached to the tubes b, b, 
and 4, 4 

From die angular positiea of die tabes towards the centre, the strands are nearly 
m contact at tbeir upper ends, where the rope is hud, imiaediiately below which the 
forehard or proper twist is giren to the strands 



Fonrthly, m the application of a prese-bloch, p, of metal, m two parts, placed 
djrecllj above and elm down to -where the rope u laid at a, the inside of wbicb is 
polished, and the onder end is bell>moathed, to prevent the rope fhini being chafed in 
entering it, a anffieient gnp or pressure is p^ upon the rope hy one or two levers and 
Weights 5, 5. actug upon the press-hlocl^ so as to adjust any trifling irregalanty in 
the Btnnd or in the laying , the inside of which being polislied, gives BoioothneB% 
and hy the said levers and weights, a proper tension to the ropj*. as it is drown 
forward through the preM-Mock By the application of this bl^k, ropes may bo 
made at once properly stKtehed, rendering them decidedly preferable and extremely 
advaotageons, particularly for shipping, mcLined planes, minee, frc. 

The preceding description lueindeg the whole of Mr 2lorveirs improvements | the 
lumaming parts of the machine may he briefly desetibed m followa — A -wheel or 
mlley e, is fixed independently of the madune, over whioh the rc^ passes to the 
nrawiRg motMm repieecDted ^ the side , la a grooved wheel, rn uwd which the 
Ttqie IB passed, aqd pressed into the groove hj mesas of the lever and wei^t e, e, 
acting upon the hindug dieaf to prevent the rope dipping After ^ rope 
leaves the said dieai; n u coiled away at pleaenie. g, g, are two change wheels, for 
vatying the speed of the grooved wheel < </, to answer the variooe sf ses of topes , h, 
Is a q&il wh^ dnvea by the screw A, fixed upon the axle /, m, » a band-whed, 
whidh m dmen Ixy a hek from the shaft of die engine, or any other eommaaiesting 
power j a, n, is a ftietion ttiw and striking dutch, ^e axle g is dnven by two 
Aaage wheels ^p^hy changing the sises of thow wheels, the difforent speM of 
thedrum il a, fig aily sues ropes, are at once dEeeted. 

additioiial axle and whe^ ^r,slMim izL>fo 157T are applied ooesdODally 
mr revmsingdie metten of dm and drams, and lotting what Is nwwUy termed left* 


BOPSlf WISE m 

Iwad topM t Vt ^ 187A, U77» dxnr a berdled pbiion, drMiig tbt anritt ccovn 
irfaeri v, «, whick irhesi oarriei and giTta motioa to the drunax, nr, fiia Axed 
or no wfaed, vhieh giTasa rereiw motion to the dmma, as they 'fevelw ronnd tim 
•ame, hj meatta <rf the mtenrenmg vheela «,«,«,irfaeceby the reveneorMtedBading 
oetMiB » produced, and which gnrca to the atraoda the ngkt twitt. tin eatim 
retrograding motion or nght twist Ihr all sizes and deaonptKHie of ropes, m» hn 
obtained by changing the diameters of the piniou y,y,y, on the nndcr ends of tba 
drum apiodlcs i the camagea of the interTening wheels », x, x, heuig to dida 
zonnd the rmgz,z WiW, » the framework of the machine and drawing nuAhmi 
T, T, T, are the bobbins oontainmg the yams, their nnmber is raned to ownspond 
with the different suet of the mai^hmea, 



Messrs Chapman of Newcastle, haring obseiwed that rope yam is weakened by 
passing throQgh the tar-kettle, that tarred cordage losei its strength progressiyely m 
cold climateB, and so rapidly in hot climates ss to be scarcely fit for use m three 
jeara, discovered that the deterioration was due to the reaction of the mncilage and 
acid of the tar They accordingly proposed the fidlowing means of amelioration. 
] Boiling the tar with water, m order to remove these two soluble oonstitiieBts. 
S Concentrating the washed tar by heat, till it becomes pitchy, and then reitonog 
the plasticity which it thereby loses, by the addition of tallow, or animal or expreaaed 
oils. 

The same engineers patented a method of making a belt or flat band of two, ihree, 
or more stranc^ of abroad or bawser-laid rope, placed side by side, so as to fbrm a 
band of any desired breadth, which may be nsed for hoisting tUb kibbles and corves in 
JQioe-viiafls, without (toy risk of ita losing twist if rotation. The ropes riiould be 
laid With the twist of the one strand directed to the nght hand, that of the other to 
the left, and that of the yams the opposite way to the strands, whereby perfect 
flatness » seemed to the band This {mrallel assemblage of strauds has been found 
also to be stronger than when they aie all twisted into one cylinder The patentees 
at the same time contrived a mechanism for piertmg the strands transversely, m 
wder to brace them firmly together with twine Fiat ropes are usually formed of 
hawsers with tfared stranite, softly laid, each containing SS yams, which with fosr 
ropes compose a cordage four and a half inches broad, and an inch and a quarter 
thick, being the ordinary dimensicvnn of the grooves m the whun-pullqys round v^oh 
they pass. 


Udattve Strenffth of Cordago, ahnwd-bul 
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Th« sd>ova stKbNMDt u the vwdi M aavmr^ hnndxnd sa^akBiats. 

ROFS, WIRS See Wxbx Kon. 




















BOSAinf^B. 


EQ80LTC ACID, dtaooT«red Bpag^, nore ftilly eumlaed hj Haffs UBOar. 
Obttla«d ezbawditff Ae «rad» eaiW^ of liiae ihxn tbo m pnificn wia « 
^nte boiUiy aointMmw ewlMRiate of aBunoBiai crspomiug «o irjnwi^ ammoatob 
erdred, Md a dark TCatmu bodv Mparatea, vUoli h tii« crudo sotolie a«id. The 
erode aeid thee iMalaed Is pnriM hy eenTemon into a Urn* aelt, aad the add la 
■gain Ubented by aeetle aeiA 

BOSANILXNG. The name givee Dr Hoftnann to a eompoond whieh plays 
the put of a mU-defined base 10 the fonnatian of the aniline re^ It may now be 
oonsideicd as demoostnted that the amiuie reds are salts of a peonlmr and extremely 
icmatksble eomponnd wbieh ^ys the part of a well defined bate, and which Dr 
HflAaann wnpooea to designate by the name of nwaaihaa 
Boesniline in the anhydroni state is rrocesented by fbe fbnnnla — 

CjjHipNj, 

and in the hydrated state, andi as it assamea when isolated from its eomponnds, by 
the focmala— 


D is a tnamlne cqiable of eomuning- with onev two, and three egumlents of aeiA 
The pore anihoe reds are oaline oompoimds of TOsanUioe with one e<j[UiTaleat of eoid. 

It is vwy laferestiDg that roeanihne itaelP, when freshly prepared, u a oolourlesa 
eompoond It is nearly jnsoloble in water, slightly solable » ammonia, more 
aoIaWe in ether, 'When exposed to the action of the air, rosaniline beconea rapidly 
nse-ooloured, and finally of a deep red, probably in oonaeqnence of the fiirmatton of 
a carbooata It is a rather poweifnl b^, ibnning salts, amost nil of whieh are re- 
markable for their beauty, and the Iheility with which they crystallise 

The salts oontanung one equivalent of acid, exhibit ibr the most part, in reflected 
light, the Instrons metallic gr^ of the wings of the rose-beetle , in transmitted light 
the erystsla are red, becoming opaque when they acquire certain dimensions The 
■olntions of diese salts in water cr alcohol possess the magnificent cninson colonr 
which characterises rosaniime eompoanda According to M Chevrenl, who, in tlie 
extendive course of his memorable researches on the theory of dyeing, has lately 
examined the eoionring matters derived from coal-tar, the green colour reflected 
frnm fine salta of roaanilme ia exactly complementoiy to the colour which these 
salts unpact to wool eir silk 

The salts with thqce equivalents of the stronger aeids, on the other hand, are 
yellowi^ lirovn, both in the solid state and in solution They are much more 
soluble in water and alcohol than the monamd salts, which, for the most part; are 
eomparatively apanngly solnble 

Both classes of rosaniline salts ciystsUise readily, mofro especially the monacid 
oompoonda, s«ne of which Hr Bicholson has obtained in perfectly woU-ftinned 
eiysi^ 

Ibe formula of nwamline has been corrobonted by the examination and analysis 
of its salts, file mart important of wbieh are the followtng 

JBjftit'oeiUaraie. — Prepared efsher by the action of bydrochlonc acid, or of cbftmde 
of smiiKniinm, upon the free base, the monacid salt is deposited from its boiling 
solution in wdl-ddfieed riiombie plates, Awqaently in stellar forms. This ehloride is 
diffleultly solnble iu water, more ^uUe in alcohol, insolnble in ether. 

The salt retains a minute quantiW of water at 100° C , but becomea anhydrous at 

180 ° a . 

The salt, like most of the rosaniline salts, is very hygroseopie The monacid 
eblonde dissolves more readily m moderately strong hydrochlorie ac'd thsm in 
watar. If this sedation, gently warmed, be mixed with veiy conoeotrated by^ehlqyie 
■Old, it Bididiflee on cooling into a uetwoik of brontifiil brown-red needles, whhdi have 
to be waAed with concentrated hydioeblone acid and dried ta mcuo over anlphune 
aad end lime, finoe water decomposes them with reprodnetion of the mcmaad eom- 
ptmnd. The mlt obtained by the action of oonoentrated hydrochloric add 11 a com- 
pound ^th throe equivalents of acid. 

Exposed to 100° C. fills salt mdoally loses add, the brown crystals beecouing 
indigo blue j and if fto ei^osom be contumed until the weight becomes constant, 
the orkisal g^emi salt with one eqaivalent of aad is ri»rodoeed. 

Sa^pdote ^ BtoaathM is readily obtained 1w dissoWing the free baae iu bdliog 
ddate saTphimo acid. <hi ooding, the salt u deposited in green metal lustrous 
etystals, which by one leetyitilllwnon beeome perfeefiy pore. 

Acetate iff BeeiHSme^Tbu is pbbably tbe finest sdt of the seriesL Hr Biehol- 
■onbas dhtedned it in orystala an uidi in tiameter, which, on analyds, wero fonnd to 
be the pmie nwnaesd acetate. Tbe eiystala of tbte ssB whan freshly p roparod exbiUt 
in a maikcd manner a bhanfifiilly green metslUe Instrot on protean satpoaura to 
the light this lustre dnappean, and the crystals asamae a Oaiiaroddidi brown tint. 



%DS1N. M 

The uetite li OtfeMrefolidde taiUi both lamttrttdlft ateoMi m % 
enaller Male it eaaBo* be eoaveolendy mrjeUkWeed. 

JiitwrtB^J i w e w i/wf ieeerfiTfcTOedbydiieolTlng^lMMWin-wieM ttate idMo 
wld. On eooUag the nit eryelBniMe in mull reenublmg the igOi^ nha of 

TMHtilinow 

or the lesu^i^ nlti of tbie ten we may mention the ehnmati, «Ueh Is oUnlft^^ 
by ndding chromate of potauinm toaeoliitlon of the acetate, in the fima ^a taui* 
red preaipitatB, beooming a green oryetaUue, tOmoet uuolable, powder on cfbaBttiaft 
with water 

The AuuiatM i{^rQfaKthiie,Eeoettfly described by SLB Ko^. arc alao very beantiM 
aolta , they an true eamdiie lakes which nral the noowned earmine l*k» obtained 
firom cocUneBl They are enturely Insoloble in water, but aolnble ia. alcohol, wood 
spirit, and aeade aeid. In the dry state they do not preaent the green mctallie ap> 
pearance of the other salts of roeaniluie. hot preaerre their beaatifiil eannine-red 
colour 

The tatmate (^roaaniline la of eonsiderablelmpcntanoetoindEstry, not only beesnae 
it IS formed on nearly all the cotton fUndcs dyed and pnnted In rad or nse with tos- 
aoiline, bnt also because, by reason of its insolnbiUty, it enables the manafaetnrer to 
make use of Terj dilute aqueous sohiUoiia of amlme r^ which are often obtained in 
the foctories daring the pnnficaUon of the rosanilinfr In foct, the best manner of 
treating tbeu sidutiODS^ wlueh are too potw m oolonring matter to be advsntegeonaly 
employed in any other way, oonsisti m pveoipitatliigUisin with a fivrix sedation of 
nut galls 1 after a very short time all the rosanilme is precipitated m a state of mag- 
nificent r^ lake, the mother liquors becoming almost entiraly eolonrleu 

BOSOLANE SeeAnxuNB VioLsr 

ROSEINE See Akiune Rbix 

ROSE OIL See Otto ov Robes. 

ROSETTA WOOD An East Indian wood of a lively red orange oolonr, and 
handsomely veined with darker marks. It is occasionally used in fine cabinet work. 

ROSEWOOD This well-known wood, which hu long been fashionaljja for 
drawing-nxnn and library fomitnre, u a native of the Braslte, the East Indies, the 
Canary Islands, and some parts of Africa. The best rosewood comes from Rio de 
Janeiro. 

" Rosewood is a term u genetally applied u iron wood, and to u great a vaneW 
of plants 111 different countries, someumes from the eolonr, and sometimes from the 
amell of the woods The rosewood of Bdbia and Rio Janeiro, caUedalso Jaearanda, 
la ao named, according to Fnnoe Mammiliati, as quoted Dr Lindley, because 
when frveh it has a foint but agreeable amell of roses, and is produced by a mimou m 
the fraeate of Brasil Mr O Loddiges mforms me it is ftie AftMoan jocanuu/a'’— 
Hcitzapjffel 

Rosewood is imputed in large slabs, or the halves of treee, some of theu logs 
producing u mudi u 1501 when cut into venemn. 

We tmported m the year 1863, 3, ISO tons of rosewood, the ecunpated real value of 
which was 35,5391. , and in th^ear 1864, 137 tons, valued at 1S,196£ 

ROSIN, or cosMvm rssia The residue of the pioeeaa tor obtaining oil ef tux^ 
pentioe While liquid it is run into metallic receivers coated wiA whiting to pre« 
vent adhesion, and firom these laded into cuke See Tijbteh33he. 


Jlona isiporfed in 1863 and 1864. 


Hamburg , - - . 

France - • - • - 

Greece - - - - * 

Turkey Pn^ - . - 

United States— N Atlantlo ports 
„ S Atlantio ports 
OQurparts - - - - 

Total - - - - 



8,494 
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When the distUiation in not earned too for,tlte prodoet is eaUed ydbar nehi t it 













Iltfft • liltl* wMiT. Tk» Ikcnt b«u^ oocitiira«d tiis mter ti and 

tmupom^nMui l8 the rasuUi 

If dieprooeMbBcontiorndwtaapolDt Aort of prodvettiiF Ae deecmporitioa of 
the rodiij It aoqolrei * deep wdour, aad becomee ircmt €t MdeA eoraedaies 
celled cnfaiphiNy. 

Boua i« laeotoUe in vidker, bat oolalile ia aleohol, ether, end dte TOletilc oils. It 
uoltei with wax «Dd tiie tlxed mb beat, foming the m^tnm retina of Ae 
London PhaniMOO|N^ 


kind BS to warrant the generu adc^ticiii of the proceea, 

BOSIN OIL. By dlauUation nem aeparates into roem oil and tar (Sea Tax ) 
Thie oil i» a mixture of fcrar earfaidee of hydrogen 

C«H* , Cioff* , 0«H« j and C»H» 

mie ranii oil, which distOa Ofrer at about 300*^ F , u eomefamet need in the arta aa 
a anfaetitate fhr die oil of tnrpentme. The part which boila at tM** F . called retinole, 
entetv into the composition of some pnntfaig inka 

BOSIN TIN, A pale oolonred oxide of tin wiA a resuons lustre is so called by 
Ae miner * 

BOTCH, or BOCHE. A local term used quartymen and nuneis in SooA 
Staffindshire fbr a soft and fhaUe sazidatmie. — H. W B. 

BOTTEN^STONE. A polishmg powder winch is mneh used for giving lostre 
to brass, Sliver, and even to glass surfhees. According to Ae analysis of BiAard 
Philips, the rottea>Btons of AAford m Derbyshire consists of carbon, 10 , elnmuta, 
86*0, ailica, 4 0 Rotmn*Btone u nearly pranliartolhis eonntiy, being found pnnci* 
^IjMn Derbyshire^ neer Bakewell, and m. Caimar Aensbite and Breconshire, SonA 

It u Aonght by gedogieta A be derived in Derbyshire from Ae eiliceooa limestone, 
“ Ae lime being deeomposed, and Ae sUex remamu^ as a light earAy mass.’* This 
does not, however, agree wiA Ae above analyaii, in which alumina occupies so large 
a proportion Tim total annual produce of the country is under 300 tons. 

BO0GE. ( Fon^ Fr ) A cosmetic employed to brighten a lady a complexion See 
CAuavn. 

ROUGE, JEWELLERff An oxide oS iron prepared with much care. See 
OxiDXa won FosjUBiiie 

ROT AL BLUE. (Bhu Ac B«, Fr ) A fine deep bine prepared from cobalt, and 
used frir enamel and poroelain psmting 

Bteu du Bolt ^ Mo^td BbtBt has of late been applied to one of Ae finest of the 
aailme blues. 


BUBBLE A local term used by qnanymen and mmers fbr loose angular gravel 
or a slightly compacted hrecciated sandstone — H W B. 

BUBIACINE. SccMAXfSEB. 

RUBIAN Bee MAinmn. 

RUBIDIUM See slao Cmsrrx and Tbauiih M Bunsen, in examining, by 
means of the spectrom, the aAdiee of a mmeral spring at Dilrkheim, in Ae 
Palatinate, noticed Ae appeannoe of aome bright lines which he had not observed 
m any previous investi^on rf hke kud , and as he had, by well established 
ehemical methoda, sepanited all the non-elkalins metals, he conchided Aat them 
Hnes mnst be eansed by the presence of some new alkaline metal AlAon^ he 
bad obtained only put of a gramme of the sobstance, ha did not donbt Ae 
aceusacy of hia omdnsion , so ddicate and so reliable are Aemdioations (rftbe epee* 
traeoope. He resolved, therefore, to obtain for examinatiim a larger q[uanti^ of the 
presold new bo^ , and. with An view, he proceeded at once to evapeonte fbity 
tons of the mlnml water It soon became evident that new new alkahea were pro. 
seat; and from Ae forty tons of water Bnnsen sncceeded in prepanng about seven, 
grammes of Ae eblonde ot Ae one metal, and nine grammes of the cMovide of the 
other To Ae first of Aeee mbstsuees he gave Ae name of CSonnw, from esnet, 
hluirii ffojy <m account of its tyeetrnm beigg obatBetensed b/two bri^t blue lines 
For the Moond he proposed Ae name Bztbtdinn, fr-om rvbt/u, dark red, becanse of 
Ae existenee in its tpeetmm of two rad bands. Cawinm and Eubidinm, in their chief 
Aemical popetties, oloeety letemble potsesimn , so olooely indeed Aat their exis- 
tenee woidd probebly bare escaped notice, had u sot been fm: the peoaUantiea which 
thfdr spectra exhibit. For Ae pmpose of separatiag Ae two new metals fr<om sodinu 
and potasrinm compocmdi, Bansen takes a^antage c/[ Ae Act Aat Ae cUorides of 
nibidnim and iimetnin wiA Uehlmide of j^tinnm, double salts much more 
nwi^ly sohilde la water A«n the cosxeqKudIng donUe lalb By waAiiig Ae jm- 
m]Htate co nt a hA a g Ae plating lalta of mbidiim, emriuaa ndpotassinm, Ae wboJe 
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ef the bitt«T fait i«4Mil7>«oiOTea llwalMiwetffih^vylUkiiownpal^B&HmUM 
Bpectrum of tte Balt aerrei u a test to indicate the «b«elnte fidri^ of tlw neir 
metals. It ▼as, hevever, rnnoh move diSouH to sepante eaBsuim ftvna tnUdiast, so 
closely do they teaonbla one another in their pn^Hirtiea. But carboMiate ^ caaslm 
was ftnmd to bejoluUs m alc<d}ol, in which oarbonate of rubidfaun, !»# ote 
alkaline eatbonatea, la insoluble The metalsthas iatdated ban been careliaiyaHied 
Bunaen; ai^ small as were the quantities at his disposal, be aesB auoMedad in 
determiofog Ate oomposiaoa, crystalime ftrm, and genenl piopm^ of mmy of 
their salts, besides estebliahing their nmnencal eqniTUents Both metals finrm sdts 
strietlj iaomorjihons with the aalts of potaaaiain The eqairalent of rahadiUBi, 
Rb, u 85 86 I that of eceainm, Cs, 183 Since the pnhlicatioti of the ueDti^ on 
die new alkalies, hi, Bunaen baa examuied the water <rf a larpe number of 
German saline springs and in almost all he dnda cmautm and mbi^am in qnan' 
titles more or leas minute. The solid soorees of mbi^Tun are much more pitdtfic* 
several vanetiea of lepldohte, In pardcolaT, containing It in notsl^ propor* 
turnip so that fitmi this nuneral it may now he prepared by the potrad. Dr. 
Struve, the well-known manufacturer of artificial nuneral waters, is now selliBg (at 
SIX thalen per kila) the residue from the preparatioii of litbia.whHdi residne eou- 
taids about fifteen per cent ot chlonde ^ nibidium. M, Graadean of Pans has 
tested mtn; of the French mineral waters for the new metals, and with -my fireqnent 
snccesa The waters of Bdurbonnes lea Bains, in particiilw, proved to he m 
rubidium and CEBsium, ten litres of the water having yielded U. Gtandeau no lew 
than two grammes of the double cblondes of the new metals and platlaum hL 
Grandeau. has likewise shown that rubidium occurs in the mother liquor, left after 
the extraction of the alkalies fram beet itwt oinatMis From one kilo^amme of the 
mother liquor M. Graudean obtained no less than 4 7 grammes of chloride of rubi- 
dium, or exactly 0 47 per oenl: Bence it appears that mhidmm is a notable con- 
stitncnt of certain soils, so that the question anses whether the new alkalies take 
part, like potash and soda, m the nutrition of plants , and if so, whether as merely 
accideatsl or substitutioa eoastitueata of ash, or {m certain cases) as essential in- 
gredients thereof —(Hb/mann ) For the salm of rabidium see 'W^atts' *' DicOonary 
of Chemistry’’ 

RIJBICELLR The name given toyellow or orange-red varieties of spineL — KW B 
RUBIRETIME See ManDEn 

RUBY A beautiful and Ikvounte gem , it is known, according to its -vanoua 
colours, as the 

JtuSv apine/, or Sj/Hjul rtiiy, which » of a light or dark red, and, if held near 
the eye, n rose-red colour Its hardness u 8 , specific ^vity, 3 523, Its funda- 
mental form is the hexahedron, but it occurs crystallised in many secondary forms 
octahedrons, tetrahedrons, and rhombohedroDB Fracture conohoioal , lattre vitreons , 
eohar red, pmtag into blew and gpeeo, yeUow, brvws, niNi Uaok , ead eometiofer Jt 
is nearly white Red ^inel conslsta of ahuniQa, 74 & , silica, 15 5 , magnesia, 8 85 , 
oxide of iras, 1 S , 0 ?S dtsoovsred 6 J8 per ee»l of ehnanio acid 

m the red spinelle The red raneties ex-posed to heat become black and opaque; on. 
cooling, they appear first green, then almoet colourless, but at last resuine their red 
colour PleoHahte » a vanety which yields a de^ green gbbole with bmrax 
Crystals of spinelle from deylon have been obsnved embedded lu limestone, mixM 
with mica, or lu roclu containing adulana, which seem to have bdonged to a pnmi- 
tive district tkher varieties, like the pleonaste, occur in the dro^ cavities of rocks 
ejected by Vesuvius. Crystals of it are often found in diluvial and aUuvlal sand and 
gravel, along with true sapphires, pyramidal zircon, and other gems, as also wifii oo- 
tabedra] inm ore, la Ceylon Blue and pearl mj varieties occur in Sfidezmannlaod 
in Sweden, embedded in granular limestone. Pleonaste is met with also m the diluvial 
glands of Ceylon. Clear and flnely-colcfnred apectmena of affinel are bi^ly j^ed 
aa ornamental stones When tiie weight of a spinel exceeds 4 cara^ it la said 
to be valued at half the nnce of a diamond of the aams weight, 31. Bnrd has seen 
we at Pans which weighed 815 grains 
Bakie mSy Pale red or rose red, with sometimes a tinge of hiown or -violet 
Almandiae rvinf, which jacS a violet red colour Spmd occurs embedded m granalar 
iimrstone, and with calcarMus spar in gneiss and eeipentine. R also occupies tiia 
cavities of votennle rocks —Daaa. 

It IB also found in day and in the nud of nvers. Spinel scratches quarts, but tile 
sqiphizw is htoder than tiie ruby As gems, the ruby m cut in tiie same form w tii« 
diamond, and is set with a foil of copper or golA Pore spmd is a confound 

and msgnwie, usoally m the proportiona of about 88 magneeta aad 7S 
q iHitifaa, altiluagh we sometimea find the magnesia partUUy zsplaced by taKi abdfoe 
alamiaa by oxide of iron 
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Kd imliin» watahang 97 or 98 of alninfat. 

RUBT 8I1.VSB. S«e Bavn Obh 

B0E (JiMa ^rwwEnw) prodiiMi a T^low colonrlag giattwp BfanSaET to ttal 
obtaioed BucKwaxAT, vUoh mn^ 

ROM U a vane^ of ardent ^puita dlsUUod in the West Indiea from the fhr* 
mented dtlmminge of the logar teadiea, mixed with molBwee, and dUoted with 
water to the proper de«e& A tagat plantation m Jamaica or Aotigoa. which 
makes 200 hogshcada of engar, of 16 cwL each, requires ibr the mantifte- 
tme of its ram two oi^per abUe ; one of 1,000 gallons for the wash, and one of 600 
gallons fhr the low wines, wiA eoneaponding worm refrigeratoiiea It also 
requires two dsteroa one 0,000 aslloiiB for the lees or spent wash of former 
distUUbotia, called dnnder (gmn rMaador, Span,), anodier for the diinunlnga of 
the clanfien and teaches of the sng8r*bouBe, along with tweire or more fermenting 
eisterna or tons. 

Lees that bare been used more than three or four times are not considered to be 
eqnadlj fit for exciting fSarmentation, when mixed with the sweets, as fresher lees. 
The wort ia made, in Jamaica, bj adding to 1000 gallona of dnnder, 120 gallons of 
miriasBes, 790 gallons of skunmings (=> 120 of molasses in sweetness), and 160 gallons 

water, so that there may be m the liquid nearly 12 per cent of solid sugar. 
Another propomon, often ua^ is 100 gallons of molassea, 200 gallons of ^ees, 300 
galkms of skimmings, and 400 of water, the mixtore eontaming, therefore, 1 5 
cent of sweets These two formnlss prescribe so much spent wash, according to Dr 
ITieh opmion, as woaU he apt to commooicate an unpleasant davonr to the spints. Both 
the fetmentn^ and flavonnng pnneiples reside chiefly in the fresh cime juioe, and m 
the sknnmmga of the elanfier , because, after the syrup has been boiled, they are m 
a great mensoK dissipated. Dr Ure has made msny experiments npon fermentation 
and distiHatiim from West India molasses, and always fonnd the spints to be perfectly 
exempt from any nun flaeonr 

The fermentatioa goes on mrat amformly in eery large masses, and requires 
from g to 15 days to complemt the differenoe of hme depending upon the strength 
of the wort, the etmdition of its fermmitablo atufl^ and the state of the weather 
The progress of the attenoation of the wash should be exammed from day to day 
with a hydrometer When tt has teaehed neariy to its majamKm, the wash should be 
as soon as possible transferred by pumps into the still, and worked off by a properly 
regulated hrati for rf allowed to stand over, it will deteriorate by aoetifleation Dr 
Biggm’s plan, of anspenduig a basket full of limestone in the wash-tuns, to counteract 
the amdi^, has not been fonnd to be of much use It would be better to cover up 
the wash the eoataot of atmospheric air, and to add perhaps a very little stUphfe 
sff hme to it, both of which means would tend to arrest the acetous fermentation 
But one of the bast preoantioiu against the wash becoming sour, » to preserve the 
utmost deanlmess among all the vessels in the distillery Th^ should be scalded at 
the end of every round with boiling water and quicklime. 

AbAit 115 gaOoDs of pnwf nun are nsDally obtained from 1900 galloaj of wash. 
Tbe pnqmrtion which the product of nun bears to that of sugar, in very nch moist 
plantations, is rated, by Edwards, at 82 galloiu the former to 16 ewt cf the latter, 
but the more nsnal ratio is 200 gallons of nim to 8 hogsheads of sugar But this 
proportion will necessarily vary with the value of ram and molassea in the market 
smee whichever fetdlis* foe most remimeraCuig prices will be hroagfat flirward in tbe 
greatest qusmUty In cue oonsiderable estate iu the Island of Grenadd^ 92 gallons of 
Tum were made for every hogshead (16 cwts.) of si^ 

Bum IS largely nsed in foe navy. Its general consumption will, however, be shown 
by foe quantities unpoited. • 

Bam xmparUd during tbs 10 j|iaarr.^wsi 1848 

OslIOUL 


1848 8A58,981 

1849 5,806.827 

1850 4,194.683 

1851 4,74^44 

6,490,224 

1858 4,208^48 

1854 A626,90r 

1835 8,714^87 

1866 «... 7,169,005 

1857 - > 6,618,688 



KUTUEXXUM. 



Tbe diitj now fixed, if Avm Bntuh FosBeasiona and from Ae eoBBbr of it$ 
|»oduotion (July 17, 1860), 10* 9d per gallon, not ftom tbe ooantiY of pn^uotion 
(July 17, 1860) , 10c Sd. per gallon 

Rum Shmb la imported at the came rate of doties- 

RUSH A common plant, extenatvely employed in the mannftetnre of mat*, 
baaketa, &o Tbe Rnsh fimily — JHHcace<e>-«re ostiTea of all parti of tbe ve^ 
though they belong chie^ to tbe colder regiona. Under the eqnator they occur aa 
alpine plants, while in tbe northern dimates they am fbnnd in the manh w Upwarda 
of 100 apectesof nubaredeaonbed The longleavea of manyof the apeciea aienied 
for tying plants in gardens, and for making the bottoms of euirs, mats, and the like 
Tbe central cellular tassue, or pith, is used tor candles, called RnsHtioRn Bolnuhea 
are a different plant These am need for polishing wood, awffalsol^ coofierB. The 
Uotch ru&h la also much naed Sat polishing metals and stone 

RUSSIAN LEATHER. See Lsatbkb, Romiam 

HOST la tbe orange-yellow coat of peroxide which forma upon toe Borfaco of iron 
exposed to moist air Oil, l»int, vaniish, plumbagt^ grease, or indeed any bpdy 
which will shield toe metal from toe moist air, may be employed, accimiittg to cir- 
cumstanoee, to prereot the mating of Jton utenads. 

Iioa under all ordinary eircumstancea effects the decomposition of water, alw 
atoaetog' the exfgea, ead eoathiolag^ with it The rostra^ ef iraa it eae et See 
many instructive examples of chemical affinity -which are constantly occnmog 
around us. 

The Messrs. Myers have recently patented a compositimi for preventing rost on 
bright steel, iron, braas, or metal surfaces. For this porpose toey take 

Gutta*perclia ..-.--.lo pounds 

Mutton suet 20 „ 

Beef snet 80 „ 

• Keats? foot oil -8 gallons 

Rape oil-----v»-l ^ 


These materials are melted toother until thoroughly dissolved, and then coloured 
with a portion of ruu pluk t od thyme or otlw perfuming matter being at 
toe same time sdded. When cohL the eompoeition is ready to be applied by rubbing 
apoo toe metallic sarfiioes whiito nqnire protection. 

RUTACEA The on^ plant in this natuRl order which is employed iti mana- 
fketnre is the folae Dittany or fraxmella. Perfoxaers obtain fotmi the nowcQi of tok 
abrab a very odoroos distilled water, which is used asa ootmeUc It is ^ampk^ 
in giving ffavonr to soma Uqueora 

RUTHENIUM. After oaminm, mtoeninm is toe most leftaetory metal we «rf 
aeq^nted with It requres a very extreme heat to melt the amiulcst MMiffty. 
'^en ttdtiag, them U fonned toe oxide of mthmnnm. (RnO*) which M wmaiSUlMd* 
a^ whicb smeUa aometouig like oumo amA When xamiovod ficqmqfeffkaae, 
TtttoBaius la blaeklah*hrown on toe surface, and is hntte god h«A Wrom. B 



' EB0Ot OF. 

iMAir ^iwatfr ammM fivni fliii ti obTiotul^lMlf 

inStaw Iw purest rAfteDlolTobtmed wfeiglii from 11 to 11 4, 

To prepsto ^ mix tbs oaudo ^ poi^dervitoapirlsof buwxideof 
banom and 1 part of mtnteof baryta, and heatibom to rednais m n day omoiblfi for 
BB boitr. Tbe Uaek friable mass irluok ntmafau la powdered with great care mid 
introdaeed into a fradt is vluioh baa been pimdeusly xnized SO parts of water and 10 
parte of erdinaiT nanatio amd. The flask mast be placed in cold water to avdd 
the devation of tempeedoro wlneb would eusae from foe Tiolent reaotioa which 
takes jdaee. His {^wration ahoidd be eondncted nndor a good chimney to avoid the 
escape of the eemie aotd vapour into foe labontoiy 
IViwu thn TstietiMDi n finidied 1 part nune acid » added, and then S parts ordinary 
atrong idpluinc acid. The flaA is now well abaken, and the sulphate of baryta u 
allowed to depeait. The saperaatant liquid is then poured ofl^ tbe precipitate is 
waAed by ^rantation, and the liquid and tbe washiags are distilled toi^her in a 
tnbiJated retort, until aboat a foiirfo of their volaine of a liquid very rich in osmio 
amd has passed over Tbe red hquor which u left in the retort u evaporated to a 
small Tolnme, S or 3 parts of aal-ammoiuso m small pieces are added, an^ a small 
qosnu^ of nitno aei£ The whole is now evaporated to diyneas at foe temperature 
of boding watm*. A crystalline violet-blaok precipitate reinams in the capsule, which 
is treated with a «»nali quantity of water partly satnnted with sal-ammoDiac, knd u ash 
with foe smne soluUon until it is no longer coloured. The insolnble salt left (chloro 
indiate of ammoDia ooDtaining mfoeniiim) is heated by degrees to redness in a 
porcelain emoible. The mixture of indmm end rnfoeniuin thus obtained is fused in 
8 ulver crucible with su equal weight of bydmted potash end twice its weight of 
nitre, and when odld foe rntheniate of potash is dissolred out with cold water; the 
sdutioB, which IS ydlow, is decomposed by means of oarbooic mtnc acid, and foe 
precipitated oxide of mfoenioin u strongly ealcined in a charcoal cmeible The 
rnthenmm is then reduced in foe sppsratus before described. Indium and rutbenmm 
present many analogies] their edoored reactions are the same, and foe oxide of 
uidimn diasmves m a mixture of nitre and potash. « 

Bufoemum forms with sme an alloy which will bnm in foe air , it orystallues in 
hexagonal pnsms. With tin there u formed an alloy BuSn*, which crystallises in 
cubes as beantifhl in ttaeir form and lustre as crystallised tomutb . — DtmUe and 
Dehrajf am foe pjatotwa mttah 

RUTILE. UativAixiile of titanium, coloured by iron. 

BatOe ocouTB in granite, gneiss, mica slate, and syeiinc rocks, and occasionally in 
gmonlar limestone It bas sometimes been met with in specular iron The way in 
winch itoccurs in masses a! quarts or folspar, the acicular crystals being imbedded, 
M very ennoua 

The following localities are given by Dana Braxil affords acicnlar eiystals in 
Bmpid quarts , also oconrs in Arendale lu Norway , Saualpe, Garinlbu , in foe 
Ur^ ; m tbe Tyrol , at 6t Gtofoard , at Yrieix, in France , Knunmhennersdorf 
near I^iberg ; in Castile, jo geniculateil crystals often very lane At Ohlapian in 
Tno^lvauia, A^apmw in pebUes m large crystals tn Fertfasnire, at Cairngorm, 
Seotli^ , at Ctaig Cailleaeb near Killin, and m Bengloe , in Isle of Burray, Shet- 
Imid. A variety from Kanngsbrioka tn Sweden contains a small percentage of 
chrome, and is foe Utane oxyfU ehromjen of Hauy Rongh octahedrons, reticulated 
within, from Braail are supposed to be pKndomorphs after anastase.” Besides 
tbew. Dana gives at lasat twenty locahties In America. * 

The oxide of titanium is employed for a yellow colonr, in painting porcelain ; and 
it IS oAmi employed to give the requisite tint to artificial teeth. Battle is so named 
from the Latw mtilus, which signifies a ehiniug red « 

BT£ {Sets^ Fr ; BoggeHf Genn.) la acereal grain, supposed to be a native of Crete. 
It nppeam to have bm used at a very early penod hf man. The oultare of rye Is 
oflofii^ to foetSB^entoZDiMS Bye constste; aecordmg to tbeaualysis of Einhof,^ 
34-3 of hnak, fid's afflon>, aad of water, m 100 parts. This chemist found in 
100 pairts of foe floor, 6 1-07 of starch, 9 48 of gluten, a-SS of vegetable alboimeii, 3 S8 
of unciyrtsUisaUe segar, II 09 of gum, 6 as of vegetable fibre, end foe lose was 5 fis, 
lucJiitU^avegetohleacidnotyetiBvsetigatsd SmaepfcoaphatooflimeasdmegOMiB 
are afao fvMent 

Bye a sametfiites need as ft eoBice, what foimeated,of obtaining nintnoua liquprs. 
The straw Iim been long lued and eelelwated for the auuinf&etan of etraw 
plait- 

fe i« eab$«ot to' a disease 
As gralB to tom Uaek. 


BYE, EROOT OF (Bseofa coniifom). Tbe gyAi r; 
daauii sommouly known M aww, w^h oauNs' 
JtlansedsaedidiHfiy. flee Peninfa Jffntoto IfiMae, 
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SABLE 8«e Fob. 

SABOT. A wooden ihoe. Tie saanoftetiire of fliese m Frsaoe » rerj 
impwtsat 

8ABOTIBRE. The epparatiu fior making ices, called '* aahotidre,” is oompoaed 
of two pmoipal parts — a pw which la indented towazda tiie top and oorered , and ^e 
aahotiite, or toner Tease), eligbtl7 eonical, which la inaerted in a pail, on wbicdt it 
reata by a projeetmg border or rim ( thia Teaael u cloeed at the bottom Ube a cap, and 
open at the top to admit the creanu to be iced. It la doeed at tbs top by a cover 
fandahed with a handle and a hook, which fastena it to the rim the TeaaeL Thu 
apparstna works aa followa —The fneziiig mixture u tamed mto the pai^ and the 
creams to be iced into the inner Teasel , its ooTer la then ftatened br the hotdt, and 
the Teasel la set into the pail among the freeaing Inlaid ; then taking die whole by the 
handle of the aabotiire, an alternate motion of rotatimi la given to it for about a quarter 
of an boor, «hen the cream la aaffimeotly finuen The oorer la opened fiom time to 
time, and the mixture well stirred with a spoon adapted tbe porpoee The freez- 
ing mtxtnre must be renewed every 15 cht SO minntea. See FBEExma Mixxdkb. 

8ACCHAROMBTER u the name of a hydrometer, adcq^ted by its acale to point 
out the proportion of sogar, or the saccharine matter of malt^ contained In a solnijon 
of any spccifle gravity Brewers, distiUen, and the Excise, aometunes denote by the 
term graTity the excess of weight of 1000 parts of a bqnid by volnme above the 
weight of a like volume of distilled water, so that if the apeeifio gnvi^ be 1045, 1070, 
Ac, , the gravity js mid to be 70^ or 90} at others, th^ tbenby denote the 
weight of aacebanne matter m abanel f86 gpUona) of worts ) and again, they den<^ 
the excess in of a Murel of worts over a barrel water, equal to 86 gaUcms, 

or 860 poonds This and the first statemmit are identical, only 1000 is the atsndaid 
in die first caae^ and 860 in the seconA 

The aacoharometer uaed by tbe Excue, and by the trade, u that cooatracted by the 
late Mr R. B Bate, well known finr the acentacy of his philosophical and mathenutiCBl 
instmraenta The taUea pnbluhed bv him for aacertauung the value of wort or wash, 
aod low wises, are preceded by explicit direetiooa tor their me. *• The instrument 
IB composed of brass , tbe ball or float being a areolar spindle, m the opposite ends 
of which are fixed a stem and a loop The stem hears a scale of divutona munbered 
downwards ftom the first to 30 , these divuions, which are laid down in an onginal 
manner, observing a diuiinislnng progression according to true pnnczples , tbez^oie 
each division correctly indicates the one-thoosandth part of the specific gravity of 
water , and farther, by the alteration made in the bulk of the saoch^meter at every 
change of poiae, each of the same divi’iiona contmnea to indicate correctly the said 
ooe-tbooea^th part tbroaghont.” 

Tbe following table shows the quantities of sugar contained in aymps of the annexed 
specific gravities It was the result of experiments careftally made by Er Ure. 


Experinmte] Spec Gnnt) 
qfSolutbmatlKlBF 

Siifir tn m bf 
Weight 

8xp<vtn)nrtffl Spea Crtmtr 
of SoluttoD at 600 F 

Suaurla iwty 

1>8860 

66666 

1*1045 

85*000 

1«9S10 

60000 


Sl-740 

1 1777 

40-000 

1*0820 

80*000 

14400 

833^ 

1*0635 

16 666 

1 1340 

81-250 

IHISOO 

IS 500 

I'lSSO 

89*41 8 

1-0895 

10000 

mio 

86 816 




N B Tbe cdhimn In Bie next table, marked latraet &y U Mr Bate'b i 

it may be compared with thu short table, and also with the table it malt loAuunw la 
the Diotkoary. Bee Bbbbi Ma»i rBBimHTaxxoH 

detamal part of thn namber denofting the apemfio gravitiy of syrap he mnl- 
tlpbed by 86. ^ product wiU d«ia6q[ very nearly the qnanuty of per gaHoa ha 
peomds at the given specific gravity 
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<»diou7Mwk 

VmoLAaD nek i^void 

nek of flent or eoni 
«Mk.of ooaU 

wdK of dry goodt 


^asa- 
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roOw 
XiSlbiL 
s weyi- 
IStoOk 
Slfllbi. 
980 Um . 


Sinidiefa. 

^ewt 

'8 

.ds^kulHie. 


SACKIRO. A eoeiM kind hemp fthtlei, nude chiefly In DondM end in A» 
north of Ireland. 

SAFETY CAGK In all oar oollienee die men deeeend to their hthoor and are 
raiwd ftom die depdk of the mme hj toe winding machinery, Thu mayhedeaerlbed 
n general temu as a stage ttavtfbng in gmdea fixed to the udee.!^ the diafts. The 
*apidlty with which these stages are mowed np or down is very great, and ennar- 
inontlr, if aiding ocean to engage toe atteobon of toe man u charge of toe 



Ik toe^oli^ of the pit, or His earned over toe jnlhiy, and tons d^^m^duiMa 
m aaerifloed. The ahore dnwiAfr Jig, 187A ehowe an iageninu eontrHasee ft» 
torlatiogtoeUowwliiehaneeafhMnreaelitogtiiehottoaiattoogTeakaapetoL, ee^are 
jiattorme piaeed cm XadiKB'ntober oribga (aet Caovronooei) AA m tot hudiau aft 
he hettomef toe pit t A u cm ef toe eagaa -wldto hec demended, toe atoee htodc 
Reposed to ha at toe mtooe, TW jj ii nn i tVr of toew ytogl to 

F^nt to to 



AccMttv to faiVMHoa^^ dnwuf rcm ia eouMCtad with the chkin- 

w«ih viqppfKtiqg ^Menfil^aetvu^; «lei^ taba» which np^ei the eemeea caey motun 
cBtilan atteidnttdcM Iminedieitely the hree]u» tb« weight of the eege 

fctwMthe W of alevera^Bittiklha gttUa-rade, whieh extn^froee top tb hottnii of 
ttndndt IheArtfowing ^eacttehm mjieDdertheiiiTenboii saore mteUiAUe>— 
A honxcntd her ie provided w& a ilot at each end, tbroogh which, the guide rode 
pen ( at Qie iaaor cm of each dot le a pm, which fimne the flilernv of a lever, the 
ihortw am tH whkh ic towarde the gnide-rod. While the madimery la working 
propufy, each Uwer finva as it were p Imk of the dham by which the cage la ana- 
psBftadt the bar and the eoonecang levers finmmgahoiiit an equilateral measle. To 
theextrenuty of the longer arm of the lover are oMmeeted the rods by whieh ute cage 
itadtf le eaapended , theae rods cross each other, and the cim u hocdEed vpqa theend» 
It will jreadUy be oaderttood that, whde all is m older, the short arms of the lever 
Hiw held be^ Am the goid^rada^ wd the slot of the eroa»>her la aafleieiitly huso to 
admit tile rbe and ftll of the cage without impediment | but upon the bnaikage of 
the the long anna of the leven ere dmreaaed, and the abort arms fore^ as 
staled, agpjast the guiderolu^ preTentiag tiio fuibea' Ul of the cage. The cost of the 
cootriTanne is oomparabvely ttiflmg, which la another reeomtnendation to ha nae. 
Among the nuwe prominent patei^d meentioas are thoee of hfr F Emery, of 


Cohndg^ aiaffordahm, of MeaeTs. White and Grant of Glasgow, and of Mr Foa- 
drmer. Heasit. White and Granina cage is simple and meiqieDaivq, no rack-work 
bemg required upon the guide-rods, and the suapendtng power depming upon the 
turning of an eccentrae, which u only kept frum revoWuag hj the tonaioD of 
the saapending rope or chain An eceentrie is plaoed on each aide of eaeh gutde-rad, 
aodwlw the tenswn is aofficieiit, the narrow porta of the eooentricu being towards 
the rods, there is joat room fbr the gmde-rod to pam between ftem. The breakage 
of die rope, howevei, releases the ecoeiitric^ and in their attempt to revdve they 
gnp the gulde-Toda and prevmit the descent of the cage 

aghm. a variety of oontriTances have been introduced to rtieaae the eago from die 
lope or chein m dm event of its being drawn up to the pulley some of these have 
been addled with ^parent advantage Human care, however, whatever nay be the 
nsetitaaMoal appUsoees adiqited, is neeesaaiy to inanre safety 


The mamde made by the li^rOer <nr tire Safety Clage* ezhiUcei ht the laCn> 
■aricrod Enhibltuin at 186S, are well worthy conaidoraaon 
** The Jaiy gave earefUl attention to all the varieties of this impuratas, and wtfe 
atnii^y impraned with the menta of aevend of thqai, and with fitedcaiiablaaMM of 
enllatiiig ia this eaaae the intereat of dut inteUigent jneebanician Bat they share 
in the remgnaaoe of colUoy viewers to troac to the action et a ^mog, on which 
moat of aem depend; and which, of whatever aubatanee it la made^ Ja rare, by 
d^prees, to lose its ela^ity, and la tlma iMhla, nnleaa frequently looked after, to friU 
at the moment when reqnired. They are also aware tb^ a great mponveideiioe!, not 
to Bay danger, haa been introdiioed by all those faifhetto employe^ m coosequenee 
of the sMitfatas bmng brought into play by a pfamn during die la^ deaeent ci the 
cage, and that hence several of dioae invendoni, after being frurly tried frw tme, two, 
or tbeejeara have been nlfimately removed. Nor ia It too much to say, althcngfa 
an fawnmaiant sawnment if taken alone, dial die employment of this apnaratna £m 
* ftM fcw y * » wm people eaieiem about flu eummadan and renewal witqiea” 
SAFSTf FD8&. A womn e^mder ecaihdidng gunpowder, amdnyed in falastmg 
reefc^ mpaddly in nr mineB. The aaftiy frns u aln pr^and to Usth^ under 
vator. 


SAFETT JiAMP. The daxgenma mure of Oe anuimnladoa df fire-damp 
raudecB it neeeaany that some maws ihonld be emptojed to prodnoe under 
anah ciwniaianiiae mat theidifca ege«deatoii wsgwidlir reduced. 

Tbs OMttrinaeoof naSMfariFwasftng known, find it aflbrded a toSarSUB |deam, 
wilk u hhft flhimiMraywiueUi^nitoeanleQi Aetowlvwsbi hanaidow aftnospoem 
Thw sisal ndfi sdaaiaisd ofnaSBrit Aame of hen, uouMed whh a wbctiand> ptadcii^ 
wMckganiM Tototbn to a iUk of hast stoat ^aead apfMh ^^baw adge a 
l^cf AtiisepiM Thssnaf fldiSiSiftto«<»toitodntoetoia»tTa»a|wense 
af IB art s wl s w ,e5latti« laMsfr Mar vriFOn Ujht slto^eMr 



sas&nctAMt* 


59^- 

«lk oeeMfettAr ft* Ignltel tlM«r tf Me4 ittM t» K 

to uftna* fta ftn-aunp. \ 

^ iveft TigMr.wtdflrsire&nfidaeed ■trrtem of vciritdiiiom set fa mite 
fame «k4 aastaH m a ibe^t m elerafad gram! 'Hm dspft if 

*iii&iM VM aboTo XOO ftftonu , 2fi bctm of eoal bad beau teftvalefi.'nid om ^ 
VH yleUlag tt fto rate of 1700 tana per webk. At U o’clock fa dta SHtawim &» 
ahdk rfiolnera ma reltered by the day ihift, 191 pexsoneiren fa fta ttzoca at 
ftMraeTBealatatioaa, vhai,athal«>poM ll.ftee 8 tflred,trlftaiiioMa«Ml«i 9 lou«i. 
whudi alarmed all fte nei^boonag riHi^ea The eabtemmeoae ftfa brohe Airft 
with two heavy diechaiwn nom the dip-pi^ and ibeae were instanflv followed by one 
than the riae-pit. A eli^ fremMtng, as from an eanhqiufte, wae frU ibr aboiit half 
a mOe Tamsd fte ecdliery, and the aoUe of the esplouon, though dnll, waa heard at 
from 8 to 4 miles' dutanoe. Immense quantities of dust and sm^l eoal aoeompanied 
these Uaste, and rose high Into the nr, in the form of annrveited cona The hmviest 
part of tile q|eeted matter, such as oorvea, wood, and bidbII coal, foil near the pile i 
but the dnat borne aw» by a strong west wind foil m a eontmnoas ftowera mile-and 
a half froB# the pit la the a^Jomiag village of Hewoith it eanaed a daiknees like 
that of early twilight, covering the roads where it foil so thickly that the footsteps of 
passengen were imprinted m it The heads of both shaft-frames were Mown off, 
tbeir Bides set on fire, and their pnlleys Ottered to pieces The ooal-dut ^eeted 
from the neeqnt into the honzontal part of the ventilating tabe^ wae about 8 indies 
thick, and spe^ily bamt to a cinder , pieces of bnming eoal, driven off tite aohd 
stratum ot the nuoe, were also blown out of this shaft. Of the 121 persons m the 
mme at the tune of the explosion, only 82 were drawn op the pit alive^ 8 of whom 
died a few hours after the accident Thus no less than 93 valuable Itvca were 
insta&tSneooily dSstroyed by this pettileDtial fire-damp The scene oi distress aasong 
the relatives at the pit laouth was indescribably somnrftil. 

Dr W Beid Clanny, of Sunderland, was the first to oontnve a lamp which mig^t 
bum m e^onve air without conununioating flame to the gas m which it waa 
plunged. This he eflheted, in 1818, by means of an air-tight lamp,withaglBaB front, 
the flame of which was supported by blowing fredi air from a sioan pair of bellowt 
thtoagh a Btr&tnm of water m the bottom of the lamp, while dA heated air paasad 
out throagh wafer by a leearved tube at top. By thia means the av within the lamp 
was ccmj^etely Insulated fhnn the surrounding atmosphere. This lamp waa the first 
ever taken into a body of inflammable air in a coal-mme, at the exploding point, 
without settmg fire to the gas around it Dr Clanny made another lamp npon an 
improved j^mi, by introducing into it the steam of water generated in a saudl vessel 
to ifal tap td ft* fasap, heated by the fiaane The thud sAgeifaiantolhciw fam 
their meouvenience in use, 

'Vanoas oOmr sohanes of safe-lamps were offered to the miner hy ingemoas meeh*- 
nidana, but they have been sill snpei^ed by the admirable invention m Sir Q Davy, 
fbonded on hu fine researcbee n^u flame. The lamp of Davy was instan^ tnri 
and ajqnoved of Mr Saddle and the principal mumg eagfaeere of the Kewcastle 
district. A perfect eecun^ of aoeideot is therefore afforded to the miner fa tiie nee 
of a lamp which transaute its light, and is fed with air, through a eylfadsr of wire 
gauxe , and this lAvention has the advantage of Teqnirmg no machisery, no ^liloeo- 
phical knowledge to direot its use, and is made at a very cheap rate; 

la the eonrse of a loag and laborious investigauoia on the properties of the fire- 
dami^and the nature and eommimicatian of flame, &r H. Davy aeeatBiiied that the 
expkuions of mfiimmable gaaea were incmMe of betng passed throng Img narrow 
metslhe tabes i and that prfaoiple of aeeunly waa still obtained^ djmntisluBg 
their Idugft diameter at the same time, and lilmwiae dunitudung their Icngtii, 
and faerwfag their number, so that a preat number of s m all sperturet would 
not pass aa explosion, when their depth was equid to tbeir dismeter. Hue feet led 
hira to trials upon sieves made of wne-ganae, or metaJhc plstea pofeoratod with 
numeroua saiell fades, and he fimnditwea uspoasihle to pau axploriane ftrmgh 
thCBO. 

The apartnree fa fte gasK ftould never be more than l-20tb of an mob aqosn. in 
tiiB workfag models sent by Sir H. to fts mines, there were 7«8 ar«rti"«* ft* 
square faab, and the wire was about the 40th of aa inch dfauneton The can or 
eyfinftr cf wire ginue sfamU he made 1^ donfae jouimga, the ganae hefag folded 
orerfasadanmaasraitoleavenoapettiues. ltifaMtldBotbenM»sftsiiiir«lMheS 
fa. Annsleri fa Ipys cyBnden the eemhostfan of fts fen d*a^ ^rendeai ft* 



^ ftiLflsrridieSGP. 

^urwiM^iM «|p« irldA tbMB Jm^ m odMtrwMt teMlirt « 
«MMarttejMiNMlia9«uetedr«i9i«,inMtta W«te«Mesited. IteM Ji 

ante A <b» «MNBtt]r ^mmh* 
gusaom wUamf t i h iin ff mj fim im Mttw wAbaAoa wiA maga Pwl^ tib» 
lBiMn«taad«dMtlwdMeli4fi«itiBOTMM«f TQfauB«bO«ttem« add wdintltf 
viyaaranadafr FIkhSm^ id Bgld aartMMtted liydMgm or nndk |pM» TUak 
fmaad VlMM4]qg«'dkwfcaMgnaf«aini tbaeubOBMeoiweiM^Mndt of vUoh 

aw* a«J im #!li,J U A m mal 

A Av oCiha aaabaet wUdi bkta be«a ralltthad by diflmat cKwimti iriU diov 
« dic«(«VQritiaaor^iia-dtaiyofwoodiQiiMi. 



The tbearies which Jure been deTwed bj ehemiali to explain the formation oi fire- 
damp hare ao( been ounaiitent viA tbenudree^ nor hare aatufied the ccmditiou 

under vbieh the m Is ftmnd m "fieiy seams.'* 

Mr Tennant, in Ins .AleieereiikM on J%Me^ first noticed that bonuag gases would not 
pass throngfa tabes of a aertain diameter Dr Pans sayi^ Darj was not aware of 
Tminant’a reKarehea. Be thu as it may, he greatlj extraded the mqniry 
7%e firat All neeoimt of Da^li heaa^l iceesnmes was puUidied in the FkJaach 
pdauZ ‘Ihauttettuu tot 1818^ hu memdr heing entitled ** An aeooont of an inTenthm 
foe giving light m exdogiTe mixtores of fire-damp m coal nines, hy oonsoming the 
fiie-dampu* la Jaqpsry 1 B 17 « the pnnciple was annotmoed in a paper on ** 8 aine 
new experiments and obsemdons on tiu oomhnstlan at gseeoos mbtnns, wuh an 
aooMmtof a method of pgeaemng a oontmned hght m mixtures of inflammable gases 
and air wuhont fiame.** 


Th« lamp of Davy, JS 9 . 1579, ooniists therefore of a omunon dl Iam& Bormonnted 
with a covered eylmder oi wire gaoae, Ar transmitting li^t to 
1579 A the mni» withnot endangering the hmdling of the atmoephere 
jpm of fire-damp wfaioh may sorroiuid hun. 

The gnnae eylmder dundd he ftabetml to the lamp by a screw, 
^ V ^ ^ 1550, of four or five taiat, and fitted to die aeiew hy a 
j jy \ t^ht nng. All jotnmga in the himp shonld be made with hard 
I solder I as dm seoari^ depends i;^aa the mrcomstanoe, that no 
H|H I t^ertnre exists in the ^qpuatns lai^r than m the wue^MUMi 

UMiHuts the iamp are, 

1 . brass eistem a, 4 1550^ whieH oontams the oiL 

■^1 DisnieteedatoDesideof theoefntrawithaverticBlaBiTowtnbe^ 
nearly filled widi a wire whieh is reramed abone^ at the level of 
A the bnmer, to tmn the wiek, by iodim ra the lower end of the 
jH|H * wire e with dm fingers. It is eaUed t£e aafirty-tninmer. * 
jMBjM s. The run fi u dm semr nedi Air filx^ on die ganss 
cylinder, la which die wire>gahae eover la fix^ and whm is 
fhstened todiedatsnihyaaercw 

HQ*' ' — It Jr/ soHk, and eornmnalcatse with dia 

NH flj/ / bottom of die eiftera V » *•*>• 

* Jy / Aeehtralafaifiefiiirtbe 

4 The wfoimuiM 'qrliadir, 

— elL Jr 1679, whiAiwdd not have 

^ tam tiiea fiU nsKtona to the 

oq/unboL 















SjmrTtAMp. m 

l^totHUohtei^f^nveMion iM^bvflstaL It 1ft eoirand 
oLthftflgaM. . 

«. «ew<r^ wla^ sf^a^^Jfibaag the datem Wm vttrfv'tw 
9Urte,naMv^MiiTalM«^liillmfqin m 

eoTtr, M> thM 1ft ibili oot bceniw UwMued ty aedteit «ar e w w fci ft a a M . tldtft* 
elrteni^l#60l»di«wn«|wa»I^^ 1979. to ih«trili«daalftrj^ 

When the wiK-naM wfiity>http to li|^ and Intradae^ toto w tomonfttov 
mdnaar mixed mth fin-dami^ du fiiat eflbet of the fix^damp to to iattftaM dto 
bn^ izid dM the flame, nheo the ioflammahle cm tom* ee madi w l-lSdi efl 
the-rolameoftheair, the eylieder beeomes flUed «t£ a Ibdhto Uae ilatae^ eAQe dm 
flameef toe wudianiearalMiramglnnglnitr'nthiii die Um flame. The of toe 
irlek aogmente till toe fire-damp inoreaaes to l-flth or l-9th, when ttm toit Ixthe 
flame of toe flre-dampi, vhieh in tiua eaae fill* the eylmdm vrto a peeftty atsoim 
Ai long aa mqr etipbme mlxtme of saa exista m eoetaot vnh toe Imp, eo hm H 
vitl giTC bgfat; and when it la exUagaiihed.wfaieh happeaa whenevtr the tMaSr 
conatiUiteB ao mmh m l>8rd of the volame of toe atmoaphero. the air to no loom 
pn^ tor reepiTatiottf tor though axumal life will eontwne where flame- la 
goubed, yet It la alwaya wito anfllEniig By fixing a eoil of jdatmam woe ahove the 
wiefc, igAdon may be maintained u toe metal when toe lamp itself la extingnishedi 
and finm this igmied wire the wirk may he again rekindled, on enrryhigit inm a less 
inflammable atmosphere. Thu, however, u rarely employed 
Ihe tote Mr Jim Buddie, one of the moat expeneneed of eoal miners, writes aa 
lUlown, in the S&ate^ on toe genmnl nae of the lamp; *■ We luTe 

toeqnently nsed toe lamps where the explosive mixtnre was ao high aa to heat the wire- 
ganae red-hot} hat on examining n lamp whxsh has been m constant use tor toree 
mtmtha, and ooeastonally anljeeted to th» degree of heat, I cannot perceive toat toe 
ganxe cjlinder of iron wire la at all impaired. 1 have not, however, though it 
prudent, m our present state of expenenee, to persiat in naing the lamps onder aaeh 
oirenmatanceB, becanae 1 have observed, that in sneh aitnations the pamoles of seal 
dost floatiDg in the air, Are at the gas hnmmg within toe i^linder, and fto off in annll 
luminoua sparkn Thu appearance, 1 must eonfesa, alarmed me to the mt inalaaee, 
but expenenee soon poved that it waa not dangerona. 

** Besides the toeilitiea atoirded by thu inventum to tbe working of oonl-mtoeo 
abmindtog in fire-damp, it baa enablw the direeton and seqperihtendeata to aseertnin, 
with the ntmoet preetoum and expedition, both the preeenoe, the qnanli^, and correct 
aitaation of tbe get. Instesd of creeping inch by inch with a csn^ aa u naunl, along 
the galienes of a mine auapcctcdtocontiim fire-damp, in order to ascertam tto preaenoe, 
we walk firmly on with toe aafe^>lampa, and, with the ntmoet eonfidenoe, prove toe 
actnal atate ot tbe mine. By observing attenuvely toe several appeeranoea open tbe 
flame of the lamp, in an examination of thu kmd, the eanae of aemdenta which 
hajipeiied to the most expeneneed smd eanhoiu nttnen u completely developed { and 
thu has hitherto been n a great menurs matter of mere eot^Jeotafo- 
" It u not necesaary that 1 ahonid enlarge upon the national advantages which 
must necemardy resnit from an mvention caienlsited to prolong our aopply ef nunetnl 
coal, beoanae 1 think toem obvious to every reflecting mmd , bnt I cannot conidude 
without expreasiDg my highest aentimenta of adnuranon fbr those talents which have 
devdeped the properbea, and eontrtdled the power, ct one of the moat dengeroua 
elements which human enter^ise has hitoerto had to eneoemter.*’ The two first 
saftQr lamps used in a colliery are preserved to the Hnsenm of Practieal Oeidogy. 

Tbe action of the wire-gnnae has been suppoeed to depend upon a ew^ng 
totomnay experanentt tried by toe editor of toe preaent work tends to eenvtaee him 
that the eoimag hypothesis ^ not explain ths ^Knomenon. Be eeneefve B the 
impermeftbihty of wire-ganae to flame to be dae to a lepnlaivc power eeftahliabed 
between du hot metal and toe ignited gas, similar laebarnoter, aKheogb £ftonng -w 
eeiadtf ion, to toat which prevulB between water and a white-hot metal. Ths ns 
ondergoiug eomhoatian and tbe metal appear to repel aaeh other to a stonuir 
manner, neqaent^, flfwn toe mtauity of toe exphuHn gomg on whl^^lM^p, 
the Iran wtrea of toe gaane wdl beeome red-hot,— eo hot^ udteed, that, aa IferBaiffe 
aayft eoal dost wodd M ignhed by It, and yet the flame would not pMtortNi^ 4 
fveriondy to toerntradaettonof toe «I)avy,”at it uoonuaMto eriM, ItokTltMtoy 
In 1619 prop osed » lamp, tto flame of whldh waa carcfldlygparMd fteto 

atmocphe«a«riwtogmtfliefl Wmeanauf abeibwikiind saade to 'peas ^ 

wceaei eentaiaing ml. Georn mphensom proocedinKBathB^riMiy 
flmuhedl^lb Temaat, as Davy, Botwknatandlng w Baridlt fttotaito 
doiNi whh tonft peedbar ^tltode n moehsmeal det^ lAito eng f 





SAntnr taw. 


liM «r 

here baeA triM a **liw XHOwr* 


SMOfA^ (kdU>natiTA^ Tlw fcftar^ rfaiwi^gM^ 
tams£S» ifSTS^^ Q«Di^»ejilMiMB art gw a^bitay^ 

n sie«i|i« «f oodfO^MiA ▼», « At llA Oalbbav W]«t * j**^**^ ^^. 

cfOiMewriiwtitdi^latiiiWla^toDtvX} wliaiiAe l«fc «f flaptanAer, 
I81?,Kiervi€«of ^ p«f^»B«Ba ^^7 0^e«»l-owl»e»•^ »«lro■«l^*w^ 

may Ilf gmMada Sir At temew poo l»Te rendered to them bdA to knanal^ ^ 

It h to iM TtgtHfaA that dw moat lAleh u aver ao aeeawiy to Aa ptiWNai of 
amonea, aod A^botvarf of tmdi. 4Mal4 be toTodod by the mflnenoaa of Jeatom 
and amaed by Ae iMi of ludmlaBaa. Two mi^ty miDda, gifted btyond A^ 
bi«AraB.diaaoTerapiiaaipla. Out Aeae ornida. aa a meehanic, girea lua idea » 
vbibte ffxprwrion la a totohaakal awDaert and he la net oonjdetely lucoeariU ; Ae 
«Aer» tratnad aeaa teehe out Ae laws of action inrolTed, dbree Arther into 

An nq^etwiaa ofnafmo} mA when he devsloiie Ins idea to the world, it is a sneeess 
TInae two gianta la toudlect duHdd ba-re been fhende at heart , Aejr were boA 
wnidlj diecovareea, and A(dr names lihiae as ** beacons to tbe abodes where Ae 
iSernabare" 

XamertMu modifieaficiu of A« Dory eelb^ lamp hava been ftma ttmO to Aoe 
inteodaded. A ftw of tbe more important must be named: — 

1. George Staphenaoa modified his original phua His modified Ismp eonsisted of 
0 wiK gat« cylinder about uchee diameter, and about fi luAee high, wiA a 
gtom Aield The mr fiw eombnibon was admitted Atoo^i a senes of per- 

fomiaas in tbe bottotn, nnd a metal ohimiiey, ftiU of email boles, M fixed inside im 
Ae Km of Ae gUss wlinder 

S Hr Smith, of Heweastle, improved Ais by eovering all Ae perfbntiona !n Ae 
metal wiA wire gmue 

fi. Newman, to meet the otgeotion that strong enrrenti (rf air, or gae, conld be 
fbroed Aroogh Ae game, made a lamp wiA a doable wire ganxe, oommeneing ftwm 
neaify Ae top of tte fis^ of Ae lamp, leaving tbe lower po^oo wiA one ganxe 
miiy , there waa no bbstmetioai to tbe li^t, and d has not been Annd possible to 
light a gaa flame Ae Newman donUe ganxe hump, whereas Ah may be done by 
cuddenly dnvmg As flame tfaroogb Ae single ganxe of Ae Davy 


siuileniy dnvm 
4. Uptoq aw 


: As flame tfaroogb Ae single ganxe of Ae Davy 
Hbberts, /sr. lARl Their lamp eonaiats of a wire ganxe^linder 
9} induea leng and l| inA m diameter, which H altatdied to Ae t^hnder in Ae 
oeuel manner The lower half u proteeted by a thiek glass eylmder, and Ae 
remaittfaig pertMm by one copper, aerewed to the upper nng ci the frame. The air 
tor cmnbomKKt passes throng a range of small openmgs in the upper part of the oistem 
into a ^aee protected by a double Aield <ii elomly oompmaed wire-ganxe A cone 
of Aeet metal atamda above Aw shield and eoadacte Ae air dirvetly upon tbe wiA 
6 Marttn’k lamp was, in many respects, similar to Upton and Boberts’s, but so 
cMistmeted that m flame was extingaished as soon as an explosive mixtare was 
WJI^ tbe ^bpdes. 

A Pomenul eongbt to merease the quantity of light. Ae eame time as he 

E lected Ae flaaw against any rapid cnirent Tbe glass shwid snrrooiidiiig the 
•e Is of oarefany annealed glaa^ and is protected ftom mechanical ndury by 
earved metal bars, a Aunney of sh^ metal being above Ae glaas, and all the air 


iM 


ly, wbo bad ftir so many years Aiected hm atteDtum to safcQr-dsmpo, 


introdaeed a new lamp, wiA sn impmlona metal shield, having rissa tii leoM 
in hi wfly at the highest part of Ae ganae ejAoder fiir Aeot Id inAes. 
ThsnAateisnSacTmifsUm of Ar to Ae hu^ or»of the p^uota of oombtHben ftw 
Ae Isann extaM over the top of tbe afaiUd This m many retoeeto tfamnUes 
Mnssslst^ la^ to he next desenbed. 

IfnMeai^ lamp H shown in seotioD,^ ifiss Tbe essten opening fbrAewkk, 
fts-, ate procise^ As msc sa we find Asm in tlto ** Havy ^ A ipass oeenpiss 
alio«itV4k>4litlta Of Ae dstire be^t, Ae lowsr edge ceacmg A aw annular r eeesaow 
Ae^iferactAoecf Aanistetn A conical tube of metal earrlMcff Ac psodwitB of 


Ae^iferactAoecf Aonistetn A conical tube of metal earrlM off Ac podwiti of 
eptthoAon, A» IMO* whiA protect Ae afaMs reats A* gaua ayUqdnr 

above tPhcg All lanip Is hrng^ iptoanexpleHve nlstoie Ae fltaM’lf flast 
leegAcoad and Aa cttAfUdAcS. tt xHiAitBMh^ tajgeaa AA If ^flAbg Aa 
baptostt^ aide Aeflatte 3a oAsn^pnt unhand A Aa miiiM oflMbofetara 




nawct^uat. 




SAfSTT XJkHP. 


to ft wtt 


wtMal*ed> iwtolM^ ■dd> to 


dZVltoT7>«adl|]^dlHtoteftttMM!flrorft Cluii|l<a^ yk^ a^ 


^ to« it^fefc »VMft«lft ^ t«o bttw Jtmfft troteft^ glaii toatotn 

{•<nift*dbr^«ltori tftAirfliftwlRtogtovU bntetj«Uw 
dmIiitlllaMiAatniftylMiif Tto woto of jeddyg < r riTt tiiiy tto Jyg 

doieetiaiiyattoi^oftlM vMtoiMlilotwipttvItlilt TtoleUrints»IielmlMd 

toi4werftlM(HDftadictoaAoiidkel««d. TbMl*mpa«fttoloGM«tid «aIoA^iB 
mihM tibie Om oOmt vlOdt U u ot^oot vton mtomI tondnd iampoluire 
to to ciT«n oat oniY ttonilw » woitawB, 

BoMOtoet 

fto Im»^ brine oMnedto -die in^, one ef tto moot Engeiuoaf bring tbe wMM»rr 
t^hmp,vtnmiltA\!j^.Yr. P flbwe, of Svumm. 




SALBP. 





Iftwu m Kf iiy FMMt 

Diri^ koQn, vUi gnM . , . * 

Bt^^taAMii^laap. . . > . . . - — 

Cptn ana Itobcrto’i . ^ - . - - , M'M 

2r 415 

::;::: i?J 

Davy’alanm, vithcmtnasa ...... trto * 

CcoHDoii nuiwr’a candle 80 to the S> . - * > roo 

SAFFLO WE R. Xhia dje-atair has haea iUly deaeribed under CAamaxra. 

SAFFLOWER OTEIKO. See Ciuioo PBarroio. 

8AFFROV iSaffitM, Vr and Genu.) The karea of the aafton orocna. Bw 
Moffrm is Sie enlj Mud sow foimd in the dbops — eoAs n ffu m norek ooirtainlM 
nnj of that flower. Ogr a^ron eonuata of the atigmaa wdh part eC flis e^k A 
the floweit, which hare been eerj earefolly dried. Spaiuaih aaS^ k the heat which 
b imported. It u stated that 4,8S0flowe!rB ate reqoired to produce aaemiee of aafltoa. 
True eafce aaflton* no longer tOLbe foand, was a flhmentou cake, oompued rf the 
stigmata df the flowert of the Osewsatioea It u now, however, geaeralfy toe leares 
of the safflower (eart&nnu tmetonuM). Trae eaffiron oontama a yellow mmttfr 
pefyckniUt heeatM of its being anaceptibk of namerona ehaagea of oolour. Tba is 
obtained by er^oratmg the wMety mfbaion of aaSnm to the eaaaiitence of an extract, 
digeatmg the extract with alcohol, and ooneentnting toe alcoholic aolDtioiL. The 
polyehroSte remains in toe tormina brilliant nuu^ of a 8earletredeoloiir,ttBiiapnreDt^ 
and of toe eonaiatenee of honey It hu no smell, with t^ bitter pnngont of 
saffnm. It is slightly soluble in water, and if it be atore-dned tt Q)eeiily 

in the air According to M. Henry pcdydiroite consists of 80 ports of cokmtoig 
matter, eombmed with 80 psrte of a Tolntile oil, which cannnt be separated 
disulkbon till toe ooloanng matter has been combined with an alkaU. Light R an ches 
toe reddiah-yelloFw ef eaAon, eren when it la contained in a toll phial well corked. 
PoljehraSte, when cunhined with ikt oils, and salgeeted to dry distilktKHi, affocds 
amnumia, which shows that siote » one of its consUtoents. Snlphane *«wd ooknrs 
{iaa eolatian of polyehnAte, indigo blue, with a like cast , nitne aoid tarns it green, of 
TMuna toadea, aecordm^ to toe state ot dilution. ProtoclLl&ide (monate) of tm 
prodnces a redtoah preoiptate 

Saflrtni It employed in eonkery It » also nsed to oidoar confeetionery artides, 
Jtqoears, Taxnitoet, and eapeeially cakes in toe west of England It was tormetiy 
iiaed to aneh an ex^t m Gonwall, that that one county eonaamed more aaffltm 
than all toe rest irf Engkzid. 


Imparta of Sajgnm ut 186A 


From Fianee 6,970 

Spain ...... 3,107 

Other parts- . . . - . 605 


10^ 


C^nnnitsd roA vsliis. 
210,978 
1^60 

S2? 

f 16,911 


SAGGER. A*olay case of a eylindneal shape, b which poroekin or eaitoenware 
goods are placed in toe kiln to ^tect them itom toe immediate oonlaot cf the flame 
and smoke. 

SACK) («^, Fr and Germ ) la a species of atareh extracted from toe ptth tt 
toe sago pal:^ a tree which grows to toe height of -30 fret lu the BfolaeoBa and toe 
PhiUppmes. The tree is out down, cleft lengthways, uid depnved of its jiith, which 
being washed whh water upon a siCTe, toe starehy mattw comes ont. and soon fbnns 
ad^^mt. This IS dried to toe oonsktenoe of dough, pressed throi^ a metolsiere to 
com k(whidiM called psorlu^rX and then dned over a lire with aipmon in a toaHow 
copper pan Sago (a sem^uiei immted in toe pnlverBknt stated b which it can bo 
diatiTiguiahed flrom atrow-root oofy 1^ nusrasGodo examiaatinn of its pantieka, 
Theae are onRhrm and aphoical, not ttaegnid and owid, like tooee ef anowoaoa, 
ln|0da bate it b known aa oa^ MsoiL A frctltions sagn b prepand b Amao 
eaeCkitaaay with potato staMh. * 

bail f^OTH. A hemp Ihbric, mannftctnnd largely at Xhmdee. 

SAL AKVONLACL Sea AJHSoHnnf Gnonim, 

SALUNGAEA. 6aa Swix&otr and Atom 
SALAUSTOEK. A Taifiety efeorandaa cf Utile wtoto 
SALEP, or SALOGP. k toe nasaa of toeflikA toberene Rwiaofflto OmW's fte’^ 
posted frena Pcasia and A^ Mbor, whieh an toe prodnet af agrtokwtiarepemaa 



^ laiilK. 

Iwt «i Wi f T . Mepo«MMbaonaMiM) 9 nMn 

QfatrHtfA>7Aiiv«dlMi^«ttiiMiieml<>ttaMpar«a%cf ftlioi^f aipwt, 
•yttvWdttriAAMtotpe^trfaMell, Mda «MAe like iliiS oT g«B tra^eeintlw fait 

•gMyoUi “ ‘ ■ ■ ■ 


"TjuuSoffir e Mketuee vliiA ofammed is penfy cqriltas from 

the bwktf the vkitewflW<MreiM, fid the Mpea tree <9£rMb*X» «l«oof 

MBM after tnUem, It hei a tety Utter taeta It hei keen empljqed fcr fte 
jpBU W ee of ttishteotlu fte lolifteM qUniiia Ite oompod^ te 
«ainfa»1iditfC**B**K*0* The nrtwnee of ttlnoMe in fte letter leoden fte edadaw 
nmrnfieWy «B bw at Je Jfa iftettrtori m Id il> aMdiefael lebtioiuL It i» eeifl te be 
■iwnM* 1^ nedfto ogeinet sesi'deh^Mi. 

BAL^^TCBL a ufartne of earbonatB of node and edt ia to eelled in fte 
tlUtadfittlai. bk<Dulo 7 «d in making peatry and 1need»Rfatedinth ft Htde cream 
-of tftrtMT or tactftrie Mia* 

9Ali IIAEI^ OeaaaoB aalt (iftlonde of aoditun). 

SAL UABTIB. Ftotoanl|ft«te ofiroiu 

SAL AOBABILSL Scdphetoofaode. 

SAL PBUNSLLA ia ftiaed nitre Ofttt into eakea or bella. 

SAL 70LAT1LS la eerbooBte of anunoaiiL 

SALTt ETOOM, ie nlphate of nngnma. 

BALT, FU81BLEL RuMgdiate of aininoai& 

SALT, Olf AUBEB*a Sulpltate of eoda. 

SALT, OL AIDER'S Bnlplide of potach. 

SALT, MICROCOShQC^ is fte tnUe jphoapbate of soda and ainnKHiia. 

BALT OF AJiBER i> saooinic aod 

BALT OF LEMERT. Btdphate <a potash. 

SALT OF LEMONS ue]^oWida£toMinlate of potash. 

SALT OF SATURN is seetato of lead. 

SALT OF SODA is oarbonde of soda. 

SALT OF SOimEL is biaoxalate of potassa. 

SALT OF TARTAR is eaybinuite of potassa. 

SALT OF T IN. _ Protoehlorida of tin. 

SALT OF YiTiAOL k lobhate of sine. 

SAL T PERL ATE is iduMphate of soda. 

SALTPETRE is nitre, or nttiate afpotasse, nrhieh aee; 

SALT, ROCK, SEA, or CUL1NART Tfaeee terms ere used to designate dif- 
Ihsent finma of a sabdanee which is composed, diemicaliy ^peaking, of single 
egathnlsnts of sodimn and dilonne, or of 39 e parts of sodinm and 30*6 of chlorine id 
100 peris weidit. it is known also by the names of chloride of sodium and 
naanate of soda. (CSUorwe dir Jofum/ A^tfrocfijorate de Soiift; Fr., GUoraalinwR, 
Genn.) 

Chloride of sodium generally ooonm ctyatallised in the onbci and oeoasumally in 
ofter teine hekmguig te the regular system , among these Tsneties, the oetsbedroD, 
^ oiiho*oem]iedxen, fte dodecshedroii, hare been ohserred, hot fliere is another 
which at first sigltt ^ipesrs snundar, a^ deserves notiee on aeeonnt of its freqaeot 
QDcnrrenee. It is called the ftnnel cw hopper^shaped orystal , and is a hollow, 
neetaagidar pyiatnid, forming on the sorftoe of a saline aoloiioii in'the ooatse of its 
evapotBiion. ft ^pean to oommenee with the formation of a small floating cabs, 
to ^ of fte oppw free of which hnea of other lutle cubes attach themsdkee 
by fte eqres of ftdr Wer ftees. By a lepctatSon of this proceeding, the sidee of a 
hoftto pynmidare ftomed, fte apen of which, fte am^c oohund crystal, ie down- 
ward ; fte mydsl aiito by dewreas as fte angregaboo goes on abovA antti a 
pynenidalbaatof eoneiderable nxe u constrooteiir 

The cry e tt fii of chloride sodiom ate anhydrooA hot genetelJj eontrin a little 
wntor entiairicfl Uftofalftlmotii oil fte expanrion of triiiohcaassa them to deerentate 
whenhemed. Tfatt aftt fa iWWe at a red heat^ and at a ^te heat TolatiUaea Its 
rri’ttels m» wlfteb ftegaento paftefly trftOH>«^ of » ^edflo granty of fi«l 3 , and 
ahBtftMwoffiA. AMmmtaUe fimtoN in that aalt Hthat itsstdift{Ktylnw||er 
mrww i s bnt ai Bi^ mfto i wiipiijaliif n of fte latter k nOsed, fer, nceordatg totte 


>M1 puts offte lilt, ton tetoperatoMef ST’e^Eehtt 

m n - 

M'U „ » UO^ « 



1UJU9. 


<Modd««r wotkam,mhm pwfcellf ««liHirt<w «ad ifwiqiivwt^ i* 
^aOMnooBy ^itailaln A«mi«f haM to pm Ormuh Ht iw^iwiiwr !*■<■» 
vhhookptNqiuMe intaro^ftiML n itude ^nt unmjr wiliOniUM In fliti Tfiwnd 
•a «chm .Iwrirt^gaTZTmidM^ pmkm TSlrntw^ pmt$ fSSk 
ihM, aiBd fonw timoit tiu irluliet 


or 100 of )m*i Clear rock flalttnam^ . • M 

ft Muddy ditto • ■ i> * 05 

» Plate am . . . « 35 

« Clearlee ..... o 

Hie aonree <J}ieat in*dieae experinieoti mu red<liflt flatlmiwi 
Chloi4de of iodiiBB oeema In nature mlAApm tmt tmoM, elfter at radk-vA; 
fanning ezlenniva depodts. or dUnemmated In nbinte quaOij Arm^ Aa mms of 
the itnta vhkh farm die mrA*B cruet. 'Water peaetrntfng iM tayen cf rOdenah^ 
and exerting there a ■olrent aotiea, gives «ue to the hrina sprk4^ which are ftnad 
in Tantnieeouirtneei whilet streame and riTon duaolring the aeiiio aabaCaoes on» cf 
the strata trough which th^ flov, cany it down to Ac m, wherd, from Ha great 
■olahilitjr, h has gtme on gradnaUy inweasing, and now eonetitidea the purmeifal 
aalme iarredient m the wateia of Ae ocean. 

Etch in mam, te , as Bock-»lt (Salgemmi F j Smuatiz, Oerm.^ this adutanca 
MSKatet a onetalline etmrtiire derived ftom the enbe^ vrhioh is its pnmitive farm. 
It haa generally a foliated textore, and a distinet deavim, bat it baa also aomeCimee 
a fibrons stmetare. Its Instro is vitreoiu^ and its strew white. It is not so brittle 
as mtre, its bardneu »S6, which is neariy that of abim, a litde harder than 
gypstun, but aoAer than ealeareona spar. Its spedflo gravity vanes betweea S i end 
8467 It IS white, oceasionsUy eohrarkas, and perfocUy transparent, but otaaUy of 
a yellow or red, and more raidy of a blno or poiple tinge. A fttw anaiyeeB mil 
ehoir the general ponty of Ous sabstaoce. 
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The principal impuntics oconmng in rock salt are sulphate of lime, ooude of iiw 
and clay, but tbe wlondes of potMsinm, ealonnn, and magnenmo, Ae laljdu^ of 
soda and magne^ and bitnminoiis matten, are sometimea rotmd A itt and oecMson* 
aUy Adis, and maect and inftiawisl remaina, exist eaelosad m Ae mass. To Ae 
presence of inAsona, indeed, u attributed the rad <v green eoknor wiA wMA aomo 
vanetiei are Aited, which, npon analysis, an ftniid to be aheotota^ rare chloride of 
sodiftm, is A the case of the aecond specunen quoted A Ae above tarn Osrinunstted 
bydrof^ gas in a state of strong compression is mot wiA in some varieties, and 
Aeee vAm dissolved m water emit a peculiar oraiAlmg aoand, eaosed by A» 
cxMosion and escape of the confined gns, 

Hie geob^ict} jiositios of rock sdt is very variable ; H it foimd A all sedAmnCaiw 
(bcmaticii^ from w trsnsitum to Ac terct^, and is genmolly mterstiadfled with 
gypram, and amooAtwd wiA beds of elsy. Wken the Alter A u m a ca t A Atte 
mianti^, the ton ‘‘mliforona eday** A A Aa depoait nt great Brim 

IsMuittaf ariMAiMt A Oheahno and WorecsterdnN are fbnad A Ac noinfod 
wK^ At BTorAscAh, A As YaA of Ae Wcavor, Ae rock hA «omAA at 
twobeA, whAhmeaotlMsAan 100fo»^6k,andarosappaacdtoconaQttMA%n 
fnsdatedmaasmrnhWitaaiUeandahalflaii&andacoi^ laooyAdahcoaL 
aro ethm dcpeslA of roA mA A Aesamo taasy,%A W Atotos A tMdtii h ae.'^^fl* 
apnemtA bed oecnm A 76 feA hsMiA Aa aarlhck sod A onmsoik v^Aataw IHM 
3wUfaAdrhAhAA«Bdbnam tk^Ataistradfied AamW AAwiAApiS8i|nAafi 
IHcmapsmfiwiAaigilAaeoMiBaiL ^soQMdhadofnidbdsAIIaa.fliGm 






























gi fcjL liTin miM^ flrni fr ^Irirr ^ 

S5!SE?SSr m «oio 

_ ra>awdaMitewifibWdiaa«><iJM 

otoonmte Ml4« «iilwaflABlM>oi^ 

<ritkflwBrtiia«q»a rB»« iie< i B>4»CMtoi»»,*nBii»iiH awl*# 

ftiaowwmiflrWl«Gada.ja OidMk (mralivd i««4«|di«f Mp flMt. »alM 
CM aOka lopfr 90 Oraad^ mi ;i«QO ftct deep), oemtf m terUcrjr Mnta. But Ui 
edCitawi to thBM ogaceried drpotHi, &At ■nbrtinoe prceeate ittdf hi TMt teiwee apoo 
muT pcitt «f die eexA^ eancet in dia laada of Aiie and Alhea are tdlan 
eateDneewMtei^fteBoilofvInBh li oonrad and unpregnated vitli salt, h haa 
never Wn eoel«Bi bjanpeninpoeed depcnrtat near lue Oiroomieh, in tlie N.'W of 
Fer^ It fiwmB hilb and eateMed ^Mma; It aboonda m themeig^boarbooil of the 
OMnan Sea, and penetiateB tlw entize ami of ibe ateppea of tbe aooth ^ Bnaaia. 

'!%« beda of TOW mK are aonetima lo thick, as at Widieaka and Northvieh, that 
thcf* have not pot been bond tiiroa^, akboogb minedidir maap oentanei; bot m 
etdwarj caaea the ihiekiMaa of the lapen wnea dnm an inch or two to tea or fifteen 
parda. When Oe anta are dun, they are natiallj nomerona, and thronghoDt a 
eenalB eateat pandld, bat when eaptorcd at aerenal pointa aneb enlaigemwta and 
^twAowaTeohaer^aatodeatioythiaiWieanHioa ofparallehani. * 

h has been remarked that the planta which merallp grow on the aea-diore, aneh 
aa the TVyiotiaam amritniiRn, the Beboonno, die StUuda kdt, tbe Aiier tn/oAmn, or 
fiuewell to aaaBmeir, the Olatae aMntuaa, &&, oocnr also in the neighbourhood of ult 
Bunee wdanit apingi, even of thoee which are most dccidp buried beneath die 
aorftwie. It IB alao generally ftand that the mtenor of sUt mines is estreme^ dry, 
so that dw dost produoed m the WOTfcmgs becomes an anso^anoe to the miners, 
though m other rejects the exeacrations are not msalabnona 
Um disonsdan has been raised eoncemntg the ongu of these roch-silt deposits, 
some asosrttag that diey were ^ tesalttrf igneous ageney, and odten that diey have 
been la every ease depointed ftram sotodon in water The great argument m ftvoar of 
Ac fixmmvww^^eais to rest opontha&ct that chloride of sodiom and hydrocUono 
acid gas are amang die aabsmnoes erased by vnUcanoea, whilst on the odier band it 
is urged that tbe neameBB of erupted ehlofide of sodnunwhieh have been analysed 
always differ wnw ftm to<& salt, smee diey contain a large anumot of ehlonde of 
potiashim, and ta adhitum to thia, the fteqnent oeenrrenee of bodies such as bitumen 
and o^snie semmaa and of cavities ecmtainmg liquids, and in some eaaes gases, in 
almoet all vanefiea oi roek nit, are held to fbmiRh mdispatabla proof of the depo»> 
tMU «f diu eabstanoe ftwm its aqueous solution. The occuTreuee of aandatone psea- 
domorphsin ^ eubieaiform ofrocfcsdt, also&voim thisopimon, sod so also does 
the gamcal ehutacter of these deposits , they are usually leatieular, or irregularly 
burned beds, baving a great honaontal extension, and but rarely occur in the finrn 
«f dihe^ or messes SHwg vertical fisRiiva; which is ihq osoal fbrm assnaiied by a 
molten mass pngoeied iqiwnrds ftom die interior of the earth. Tbe method of its 
fimaatumwa^acoofdiBg to those who hold Oe aqueous theory, somewhat as foUows — 
A sea, sueb as the ICeditefnneaD, ii, by an elevation pf the hmd at Gibraitar, out off 
ftmu enuamucatioa with the oeeanr-the rate of evaporution from ite surfhoe is 
greaser than tbe enpply of water by ram and nvers, eanseqaendy tbe amount of ults 
whkli It holds disoolved. increases ; now chloride of sodium is tbe prmcipsl saline 
eOBStitaent of sea water, and Buehof s experiments have diowu that ^hen a solution 
of dns suit IB allowed to be at rest, the partwlei of salt amk, ao that the lower 
UjeiB aoM become more aaturated than the upper) ooneentratuni is then snppo^to 
go OB nafil It die nndutorbed bottom ol this inbnd sea a saturated solutioB of chloride 
afaotfiim axisti^fhnn which masses of rock salt are dowly dq^ted. Bs great 
Msi^ IS aeeoimted ftv by the fitet, that the other satts existing m sea water sre mOter 
Arl^ or fin* oMns sohible than ebloiide of sodiam , thm the eafbanate and snljAato 
of Imo would be ahnnat wheUy prse^tsted bdbre the solatnMi became rafiloicndy 
co nce ati ai e d hi d^esit rock amt, white at that degree of ooBocutratHm the stdbbate 
and ehkside iff WMiwat am woald stfil vmam ftw tbs most part hi solotioB. 

The pnaeqig fimwaaB uslaes of rook adt are thoae of Vidioaka, m GaUeai, 


exoauatedatafispiitof MOffetbitewdmsoili at Hall, ta tbe ! 

moanttb rtagfi Asaiet^ in lltyda, Stenseci laeH 

Anatm; Ri^ hi 8slab«t|h «>00 ^ tha sea lavsl, and 

BsvttSat m Hui^gsi7,at IbaMndi in Tranolrama and Vdllaebia) at 'Vk and 
atffex,b g irit aqr i ang t bibs Vafiswof Cicrdon»B,Mid«lMaAetiB 
M ^pab} and la tha tcgkm -amNuid Kstel,w$d^ b Cbeshlra, b oM own oncntir 
SM^OMdapoib^wnlWSctbidmaiid lMhwbh,«« tinm p«re dIMIa of 
•Mbbi ettsKH agdfas,jst manf of the A«ittiiniMbbW oidy sdiActm»«li^| vbld 



6A3Ut. 


jm 


firwtfcrt mg <*< fa 

tiu wlttMkec&MnMvdb/mker. vip 

Tkt mM tiwdtu» tra« ilie «taiU«rttlm 
iKOM Wcfagi wbiefc MeempuT tlm, and wUeh iMw fatqaMlIr ^ 

eaUadattcstiimtatlwdi^octti belov ItliMbeniiobiBedihittdt nulwlMM^iB 
geii«nJ,llfoia tbd i^per poctioB of the wdifbnu «tnta{ ovm, htfntBt^^ooMria 
vliieb tbe %miei are not aotson^amed ^7 rook adt, and ia vluoli, thcr^n*, tMr 
vhola Hdna oontmta moat be dmved ftooi tbe or^ary oooatitMBti 4te atMflk 
Thiia,mEaglBDd,beaidoBliiaatrongbninaof fta new rad BBadstoee^wa ttfcre aatt 
Qnngi iaaoiBg from die carboniftroos roeka. Hw poreat and moat MWtad brinan 
are, iKnreTer, fband to be dioie which can be traoed to rook aalt be^wd fa fan 
fbremoat laak of faeae atand the Encliah aprmgs of fae ICoafawi^ MiUleadfa, nod 
flandbaeb dutneta in Cbediiret <it Droitwiok and faoke, m VoroeataEABO} and of 
Weaton and Bbirieywieli, inAafEordahire , and theoontinental bnnaa of Wdrtembe^ 
and PraaaHa Saxony. The Ihllowxng la the oompoaituHi of faeae aatnrated bnnaa. 


Skthd eonteatr «a lOOjMUt* o/hruu. 
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Oompared with faeae may be aoma weaker and leaa pure fainea, whidi riae ftmn 
other gaolop^frnniBtioni. The brines m fae United Stntea come fiir fan moct pert 
from Sfrnnan HmfataneB, friA. faeae ru fa* KawafaMiaa faun fa* 

{ and the we A aalt apnii^ of Nanbeim and Bombnifr, which can oiuy be called 
brinm becauae ehlwide of aodinm la faeir largest eonstitoent; naa from tnnaition 
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udi ttWKt 

m ^HliirirT ntfirrnl t* tan m nraMdon irta tab of mdt 

5&ta taSSjtajBiltfSy f wi»iri<i. ItaiiiiBataMntofthBAlkgtaiqr 
Smi3m eomoioMB Httlo tf wy 

ottarifta ««ir 4ita«ii««rl^ vtalltatB|ui«Ba nntpi^ 

«bA aU bdMd V 19 >0 n|M(M n »H« oiiaer du tad of ndinqp afaMi^ 

vMMS ^»tab h^fw (ooontifa ndifataso qoMUrir of ndrau. 

Tbtattt aoMM of olloiiao «r«otintt domando iM«iee k Awid in iho hiloiid 

aeM,adt Vkm, i^oeHood ntata; ^^tieb karo tb^ ■ercral looaluief olnuMrij 
ladcfNBidanafpoeiiltageaki^otlfbnMtiMa. Ibqr oroesr to ove oiigiii to 
tvoeoaan,bdn(r4«a^WW7»todwfcraMedmof ]akM opon. and the pMtoge of rinrt 
throo^ KaBeofUw NrfhN depoaSM of udt atlrendj aUoded to t and, aeooodty, the 
oottia^offoraportioaQf theoeaanhjthe oUtsuoii of thaland, and die ooiuequeBt 
Anwtkn of «■ fadaad lake. To ihe ftimier oaow are juDhaU^ dae the eziatenoe of 
^ Lake OrtMiDMah la tihe N W of Penie, the numennu Mae pool* tf Sontlien 
BOBiia»aod AieOfeatSehLakeafK Asoenca. Ihe hake OnoniBk h 89 tndea 
loOf h {7 94^e^ and elevated 4000 feet riwve the level of Ae aea, it w aummadedr 
eapeei^ on the east lad north, hy eome of die most remarkable turftoe deposits of 
ro« sdt m the world, and diro^ these salt ureama are eofotuiually flowins into the 
hfee. The Rnsdao wine pools ere situated in the aalt-impregnated stepp/^ between 
the riven Uni and Volga, and doubtless derive their salins consbtaents from thence 
Great Salt Inke is a saturated sohmon of almost pore ehlonde of sodinni, bnt 
iriienee the aidt is dsrrved appears at present to be but a matter of oonjeotnrr To 
^ seomid cause the oni^ trf the X>^ 8ea is frcqnendy attributed i its surfeoe u 
aboet 1800 feet baiow Halt of the Mediterranean, and it b dumgfat to have kat a 
odoma of wato’ of diat heMit W evaporauon. llie Ckunean lakes also have pro> 
hahlyonKhiatedthiis. 

has dwwix that in proportion as chloride magnesimn bereaMa in a 
ablation, it rcndon ehWide of aodiom and aol^ate of lone more and more insolaUei 
he 18 dweefore of opinion that at the bottom ct the Dead Sea, and simUat lake^ an 
unpare nnfe^salt depoait. interstratiHed also with mud, is forming, sfaniUr to the 
ssliferoBt days or dayey amris which «is Av^o»ady' md with on (he OKRttment, 

The three fdlowiiig analyses exhibit the pe^ianties of two olanes of salt takes 
take Oroosniab,ftfipadlywa(dotion of pare rock mlttCeptaine hot little magnesia aalt, 
wfailit'ihe Crimean take and ^Dead Sea, iRodooed probably by the evaponttioa of sea 
water, abowhow the very aolnble mlta of magneua mcreaM as the water eonoentratea. 

Solid eeatatto in 100 parts tf water 
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Kmally, to aompne with Ae above tentlfe, Ae emuposttion ef the lea may he 
gtm. mmenme aaalyass have heraasadeef the water tthro at Widely diataatpomm, 
a^atdiifeitensdepAi^aBd AediONWBeeiaeoaB^aoBliaiheeKSDMlL Thawattr 
^Mbae pHtuSf amd^ aaaikaa AaBkIde and Kaoh Seifento whieh aameroai 
po«r, ia hdmr Aa arwrm aes w ent m ion, and Aat af oAen ofshim Aka 
MedheRueap. k aharo Aal pA Tbs deep ac» water ft alio aam oaMesatraied 
^^*«L^eacfint,aa Yen BAmlmsatairB AatAaPbdtQOeea»,Jh9«o 11/ & 
^ coiCBAe w af ai^ asatter hi 100 partSi at adepAttf u fhaL 
MOfeetiteonldwShS. BtadkoTa axperimeirtfc befeTO allaM 
TtaWkiringaiMlyamirolw Vi«Blhe%«^^ 

Aa «m» wUch IS Igr taaaaat r— 
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The aveiage neeifie gravi^ (rftea water la from I'OSS, to I'Ogo 
CaUnarr aaU u prept^ ftom ea^ of the fiw aoaroea abore raeatiOBedt it hot 
rarelj happena tw rock aalt ia aafflcieotlj pore for immadiate oae^ aad lAn 
empwjred» aam aoaia plaoea on the eonboesl; and fiwmeriy in Chedhira, it la diMolTcd 
in water, the inacdahle unpnndea allowed to aahaide, and the aolntMU treated aa a 
emcentrated hnne. From ita other aonrcea, aalt la obtained hy eviH»catiaci, and thia 
ia odbcted m two waya, 1 bitirely by the appheaboa 4^ nitifteid hetd, 8, 
natorai eraporabMi preceding the applie^n of arufieial heat 
The fine o^hod m emfiayed wrariMtiy a tbta eoaneiy; and alao en ^ comzamiC 
whoa the hrioea oontam more fiian 16 or SO per cent, of dloride oX aodiom, die coat 
of fiul at diflbreat plaoea of eoozae regulating the appheatiom of thu method. The 
nuuraftetiire of salt at Drutwieh in Woroeaterahm, u said to haTe exoled in the 
time of the Eomana, and ia Clwahne. the “ Wtidia** were 'very prodnatrre in ih» 
reign of Edward the Confeaaor, aome tuna dapaed before the method of erapontura 
waa deviaed, and the ongnul mode of cMaming lihe Bait wu hy poaniig the heme 
npon the burning hranchu of oak and haael, from the aahea of winch ^ depomted 
Mb waa afterwBida oalkoted. The proeaaa of erapoiatton wy firm enndaated in 
amaU leaden reault ^^uth were afterwaidi exchanged for mm onei, haring nantfoee 
of abmu a aaiure yard, and a depth of «x inebea , the nae theac pane nmeaaed 
hot dowly, for onl^a centary aince the largeet pacna at Korthwidh were bet SO feet 
long by 10 broad, llie pana now in m in Cheehire, Woroestenihiie, and Staffordahwe 
hate a length trf 60 or 70 feet, with a width of frtnn 80 to S5, and a dep& of aboat 
18 lachet) they are made of atoat mtn phetea meted together, me annxwted en 
bnekwode, and have from one to three frmiaces jdaoed at one end, fee flnea of whidi 
axe in oontaet with the bottom of the pan. In the wo^ of Mean*. Kajr 

‘VTuudbid, the bnne m heated to its boikng pomt m a amali mm leiemir, and 
from tbenoe eanaed to eireolate through a aeriea of bnek>liaed ehannela until it la 
anin, by a dm^ arrangement, pump^ into the flret mm veaael, and heated afreA. 

bcuK la ganetelly railed by ateam power, and ita anpi^y appenie in exh ao im Ma. 
Theahaftaaxe Imad with wooden or iron caaings to preveut the admixtaze of firedi:" 
water ipringa with the brine , the depth of the bonan la in Cheahue nanaUy from 
SlO to 550 fee^ Ihitat Shfee, in Woroeaterahire, n abaft of 8S5 feet waa eoutmeted, 
but no Batiafeotory mpply of bnne obtained until a ftirther bonag «f 848 feet waa 
xnade^ AtDroitwichdieboiiDgaaroonly to a depth of 175 feet, and BO abundant iB 
the aumply of bnne, feat if the pumps eeaae wofelng^ it ^eedOy nau to wifein mna 
fectKfeeaazfeoe, andif Idfemuemored wonoTerflowa. The freedom of fee brine 
from ^totum by femhowater mnnga is Aram tuns to rime tested by the hydrometer 
nom fee pomps fee brine la dlreetly eonriyed by medna of pipes to reaerrattfr from 
whieh,*! fee vraponfem proeeeda, rt la emnatted farto fen pans. Aa fee water m 
Tuorisad, fee aalt k dapcmied and frdla to fee bottom of fee paaj k vfemi drawn to 
the eidea by fee wuriEmm, nafi a hei^ u acetiawlmed, and ftom riik porttona a|n 
ladlad eat mto rectangalar waoden boxes wife perferated bottomfr allowed to Awi 
and e^iftr, ranorsd from fee boaafr and plaeed iothe diynm tDonti fee ffk of 
fioaner ^n la rinp^ iniiied vuqtUy in baakala and dried ^Hegntooffeearit^ 
tuk ita oeearrmee bPiarger or amaUev mwstaJa, la entaely fee «Aet of IJ W MffWt i 
the fine gimoad or table aaUkprodooISry^d 

affea nan »Nfe rife fite*piaiMt fee eaarae or baynmlt n fcwned byfee iloyb wgnM 
few other end. whUto an tiilfe 

fejidnaa^thimian A pan mar sfewfew V fewly »to£ Sgg^ ^ 

«)ipt8to|Wf«toof4hbiiaiiighay-^ ^ « 















1i Hii jiiBiiiHiri nf t0 Tiri*~T> ir^ifr iinii ‘irrr * ^ ~ 

1iM«dUMlMigEM^aid^ tSNi^iiriMttDetfiwdMiof latelaDOMfiBipbvvd 
ftirm4itt— m pmi i M . l ul ii tiftn ofMBy 

midi aainfiB09 ]■ qhmA Igr « llfw 4:1 4ft Mild «lt fiiirmlin <n dM nzflM of ilM 
fiqiiii wd imsodbii lUn li «ftBad ft«peIIwJft*i to obvltto 1U^ «ftd 

to tcToid Om Itoft ftf iuow ftHto4A1gr«tofttiali4nag. oilftilmtter, or Nda, bvfft bwn 
ftdM to the IxlBe T&ftcAatef4eiftl^liMidtobepexfbetlyBUigicil,<lM istto* 
dnoftMtoof ftTftcy ftw gwiM bdncui^ Hfiment to diwr toft IftrgMt pcOfftoA to 
ptttrmi ftiqr 'XtoBiiMioe toe ** Mmag ftTcr.** 

Vltw It if nqoutd to ptr^ftio nh Ihnt toe ftroaik bnaei vhieh an of coaunon 
oeoanBce Jbi Vnaat nd Oetswa y, too Moond aetood if lewrCed tCL end file 
lutioft M eonMiitFftted Iqr Bfttenl-eTiiKintuiii premoa to toe appUoetua of artifldal 
iMfttt tou ec a ee a ttftooa «ai fbrauriy ofi^cfied hj dumbaCing toe Imoe over Aet 
indfated ftnoodto antoees, ImK it la now- tawigiic aboat bj alloirug toe bnne to tneUe 
in A oontaaiKiae etnein toiw^ veto o/ eln^ exjMeed to toe snooiid wind. Tbu, 
whito ia called tlie aetbed of padoation, ift vm&^ed, aaoiig otber ftlaeea, at 
Mratien ut FVaaee, wad at NaaboBi, l>uiT^b8q:, Bodenbeiv, and flofa^beck, m 
CkanmasT ne wetobnne k pampediatoanmuneoiB euton ootoe tc^ofatower, 
ftad le aieaoe allowed to dor down tibe Boiftce of bandlef toorna built np in 
ngolar walla between paimllel woodan firamea. At Salaa, iMar Stobnebeek, tto 
gm«atMm>bcnce la fi817 toet long^ toe thorn waUa ate Aom 83 to bS feet id 
diSbreBt parts, and ^eeest a total eoifece of S5,000 aqiuwe feet Under the toonia, 
a great bnne curteni, made of stnoig wooden jdanka, b rikwed to reoeiTe toe pnpetnal 
toower of eratn-. Upoo the ndge of toe ^adaadon>boaaH there b a long ^oot^ 
nerfoceted on eecdi aiu with ntamaoce bole^ and ftindshed with ^gote or atopoodu 
ftir djatribating toe bxme cither over the mttoee of the toeras or doira thTon^ toeir 
nnii} toe lattM method afRwding larger ewepontnm. The gradnBtion'hoaae ihottid 
be tndk Icagtowiao in toe dneetiao <n ihe prevailing wind, with iti ends open An 
o^eriMiee at many yean at Saha and Ddrrenberg, baa ebown toat m the ftnner 
pleoe gradnatkn can go on £68, and in toe latter £07 days, on an avenge in toe 
year] toe beat ■cftaw^bnag feom Hay till Aagnat At l>airabeig, SA86,S61 eabb 
act of water are ftvi^onrted amraally. Aecen^g to the weakneta of toe bHao, it 
aanto be toe more feeqnently pmnped np, and made to flow down over toe tharne in 
ififfnwnt MwipeitmeBta of toe boOduig, called toe let, find, and Srd gradnaUon. 
A dtao^ of gypatm ineraete toe twigs, wbudi reqnine toem to be renewed at the 
ead ed a oartus tune. Fi^ 1S86, and 1666, reprnent tfae geadnatkii-hoiise of toe 
aat^woifca at J^nmibei^ a, a, a, are low etoae |dUan iM Mppovting toe brina> 
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AmrtemhiaflaidBoftfti^ TkeMiMviidd. 

k aloM of a teobea in the fboc, m liKnrii by the litte The ftORU 

fcte eaeb l| Aw tbuAiffitimi ft to 7 ftet lon^and aie plted ap bi the *ittMiiairapa»-— ^ 
Oaide ban a» flm plaoed in die hne 1, 4 to define the oncet 
t»8». tin nnd^oM span m,n. aie fSuteoed attm them, and the Aonie are «*ea^ 
anrend after the wfUov-vUbe of Oe bondke baTO been cnL Over flie ton of tha 
thoiii walls an laid, tbrongb die whole Irogtb xA the gradtaitioB-bease» the Mne 
qwoUo, o,whiah ate eeoored to the upper beamc, and at boOi Kdee of tiieae ngvm 
an die drop^ponts p, p. f<w duebargmff the brine b; the apigota a, a aa ibown npen a 
larger scale lay^ 1587 The drop>epouts an 6 feet long, have on each nde naaft 
oo^es, ft UM^ apsit^ and are each supplied by a e(Ug^ The q»oe ^owe ^ 
ndm of the gradoatum boose is covered with boards, ti^ported at tbeir ends by 
binung beania, p r, r, show the tenons of the thorn-span. Over the soole^shiff ft, 
inelmed planei «» hoar& are laid for ocmdu^mg downwards the tenoniCTAble ihovers. 
The iHrine, which eontaine at first 7 699 per cent, of salt, tndicatei after tike first 
shower, 11 47Si after the second, 16 108, and after the third, 99 The hnne thna 
concentraied to aodi a degree as to he fit fier bolbiig, u hept m great Teservoiia, t4 
whioh the eight at Salsa, near Sobbnelwok, have a el^Muaty of 9,491,790 ettbio teet, 
and are famished with pipea leading to the aheeMion bait-pans The capacity of 
theae » very different at different worka At SidiOaebeok there are 99, the emalleet 
having a sqoue aor&ee of 40o fees;, the lareetf of 1950, and are enclosed withm 
walls, to preioit their being affected by the cold eatetwal air. They are covered with 
a fhonel-formed or i^rrami&l trunk <ff deals, ending in a aqaare chiumey to cany off 
the steam. 

The graduation range shonld he divided lengthwise into several seetums, the fint 
to receive the water of the spring, the lake, or the sea, the second, the water ftom 
the first shower-receiver 1 the thii^, the water ftom the second reoeiT^, and so on 
The pnmpe are nsoally placed in the middle oi the btnlding, and lift the hrme ftom 
the several receivers below into the alternate elevated cisttma The sqasre wooden 
iponta of distnbntion may he canvenieatly famished with a alide-board attached to 
each of their sides, to serve as a general valve for opening or sbnttmg many tncklmg 
onfices at once The rate of evaporation at Montiers is exhibited by the ftillowiDg 
table — 


Humber of Shouert. 

Tola] Surfkre of the Fsroti. 

^pmSe Gmitj 
or the Bnne 

Weinr 

evnumted 

1 and 9--- 
8,4,5, 6, 7, 8, and 9 - 
10 - 

Water remami 

Water assignei 

5158 square feet . 

9780 . - - . 

550 . 

I^taT evaporation - 
ng in the brine at the denar 

1 at die density of I'OlO - 

1*010 

1 093 

1W9 

1 140 

ly of 1 140 • 

0000 

0 540 

0*383 

0069 

0065 

- 1*000 


wpean 

retpured to bring the water fram the specific gravity 1 010 to 1 140, or 18" Beanmfi 
The evaporation u ftmnd to proceed at nearly the tame rate with the weaker water, 
and with tiie strooger, withm the above limits 'Whea it arrives at a density of from 
1 140 to 1*16, it IS mu off into the settling eiBtenis Ifi. Bertbwr ealenlatea, that npcm 
an average in (urduiaiy weather, at Uontiers, 60 kdogrammes at water (IS gallnna 
imp.) are eviqpMrated from the fligots, tn the ooorse of 94 hoars, fbr every square foot 
of their snrfii^ Withovt the aid of onnrents of air aitifiou^ wanned, siicb ao 
amount of evaporation could not he reckoned apon n din oooiitry In the ecAfutOap, 
or throwing down of du aedunent, a little hnllock^ blood previosisly beaten up widi 
some cold brme, proanetea dm danflcatioo. When the bnne aeqoires, by bndc 
eboUitiim, dn denafty af it ahonld be nm off from the prepantnm to the 

SmdiiDg er aaltuig paaa. The boUen eonstniated at SoBenhenn. ift IftKvana, eva:* 
norats 8ft pounds ^ water fbr every pound of wood tenn^dda ik_wkoi^ a 
frmnralM result { hatBonwof die boilers described andcrBTa^tgaeiBq f ya diA thtW 
offaniiehiiwca. 

1688, 1689, 1690, reptesent die«Qnatroo(loaefaaa]t^,itaf 
sdtatora-roomof thewortaatDfirrenbag, l890,beiag&ejgroaadi 
tin If ffjpfcafttiial andrfjL 1 588. the trsnivMiaeewtiaa. 
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< &e^ an boxtt m s ncbated Ansttni, 
ttamg « uidiM Imad at bottom, aad 
taperu; to If -hieh at topi Ibe pan la ao 
hid that iti bottom baa a ftU towarda fhe 
iniddh of Sf inehn aee ^ IffM 
The ftn diffuBM itsdf m ul diKOtions 
under the pan, proceed* tbeooe tbroog^ eeveral boles, p, p, ff, into ftoe* a, «i A, which 
ran rwuod three sides of the pan , tte burnt air then paasea throng «, ^ lS9<h 
under other pans, 4roai which it is coljeeced in the chinmeye A, A, to he condiioied 
mlo the drym^rotan. At 1, 1, there le a bransnrse flue, throng which by mean* o4 
dampers, the lre<draD^t may he conducted into an extra cfaimoey m From the 
flues A, A, four sqoart iron pipes n, n, issue and condnot the burnt air into the mau 
dnmneys in the opposite wall. « 

The bottoms oi the several flues hare a mdual ascent above the level ot the Are* 
^ratib A special cbimsey e, naps above ihp ash-pit, to carry off the smoike whieh 
suay diauoe to remrgitate m certain state* of the wind, p, p, are iron pipe* laid 
imon eaidi side of the ath-^ (sec 1988, and 1989), into whi^ cold air le adnutted 
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W the flne 9, r, where, becooung heated, it is ewdueted through iron p^ea s, and 
CMBor cseapei at f, into Ae stove-room. Upon both sides of (be hot fluealn the stove- 
room, bwdleWIbunes «.«, are lal^ each of whicih eoatam* 1 1 baahet*. and every basket, 
exoej^ Ao uiidersnist, holds 60 poands of sal^ spread ha a layer s inches duck* 
0, 1^ shov the ^pes by which the pan m fopplied with gradaated brine. 

i^aasr^dMu Hht Shtanrttvakh^ iiiJ^.lSSl. 


In front the pm «, a, there an two uprie^t posts, upon vrhitdi, andisi hfdw of 
back walUtvoIiofl«ootBlbeamBA,A, are ani^im^ 'I^epiOaraAe^ are Mstained 
opem the bearers 1^ At s s, a deep quadrangular croove Is made m the beams, flir 
fluiig dawn AeflMirWrdswhieb frwm Am botcomof the steam-way* b this groove 
my eoirfeaaed water from the eteasn eoHeets, and is carried off by a pipe/, to pmrent 
” » Upon the three tides of the pm 1M hi MBrtaetinth the 

Wj^dmmftfMMWtofhw^hiBledilponplasilnlk A fidrfad the svper caie^ 

nhoardisiwngwnatp, f^onwldsh fbehotfed Mtt ialaidiod^ahi. The two other 



Bti 

nmof >MT^at«hoekcdaBMpi{o«OTM^Ma, ujfcovn «l£ 

oltfiavflbieBdrdniadi^tliaspper^t^ 

Mpac into siull bn«lwtt<< t > j w ifu ito 
tin itovo'rooia J(, a ftoateom inmk ; 
j; n, u B tnomd fbr «a»i 7 iD|| off tin Mstci 
from tin noddle the p«ff, vhetf thj» 
it nneoreRd hy liitinn tin bottod*, 

In pn^rtion u the hme beecnet 
concentiBted by eT»pontMni, more n 
added from the Mttlmg* reserroir of the 
graduuion hoate, finally smaU ciye* 
tals appear on the VDTface. Ko more 
veak bnne is now added, hot the charge 
u worked off, care being taken to Feraore 
the scam as it appears; In some places 
the fin>t pen u called a scbloi-pati. in 
which the nmcentfatioQ istairied only 
so fiir as to cunse the di position of the 
tindge, from which the saUne solutiuo it 
run into another pan, and gently eva- 
porated to prodnoe the precipitation of 
the fine salt- This salt should be con- 
tinually raked towards the cooler and 
more elevated sides of the pan, and then lifted oat with calleDder-bhoTek into large 
conical baskets, arranged in wooden frames roaod the border of the pan, so tiiat 
the drainage may flow back into the boiling liquor The drained salt is traasfrrred 
to the hardies or baskets in the store-roam, which ought to be kept at a temperature 
of from 120<* to 130^ Fafar The salt is tiimi stowed away m the warehouse 
In Bummer the aaivrated hoihng brine is crystalhaed by passmg it orer renical 
ropes , for which purpose 100 000 metres (1 10,000 yards)are moonfed in an apartment 
70 metres (77 yards) long When the salt has formed a crust upon the about 
2^ inches it IS Iff okm ofS^ albwed to fUl upon the clean floor of the apartment, 
and then gathered up. The salting of a charge, whudi would take five or six daja 
m the pan, u completed in this way in serenteen hoorst and tile salt is remarkably 
pure, hut the mother-waters are more abandant. 

The mother-water contams « large quantity of cblonde of magnesium, alo^ with 
ohlonde iff sodium and sulphate of magnesia. Since the last two salts mutually de- 
compose each other at a low tempentore, and are translonued into sul^te of soda, 
which er>stallises, and chloride of magneBinin, which temainB dusolTe^ the mother- 
water may with tins view be exposed in tnnis to the frost dnnsg winter, when it 
affords three sneeessive etystalline deposits, the last being nearly pare sulphate of soda. 

The dilonde of magueBiom, or bittern, not only detmorates the salt very mneh, 
hut ooeasions a oonnderahle hiss of wei^t. It may, however, be nmel adwotage- 
oosly be removed, and converted into (dilonde of ^lum by the foUoving simple 
expedient Let quicklime be mtrodaeed in equivalent quantity hi the itillonde of 
xnagnesinm present ; double decomposition will take place, resnltiBg in the precipita- 
bon of magnesia, and the fiffmanon of chloride ^ calcium , the latim will then react 
Dpoo the solpbate bf soda in the mo&er-watmr, prodocmg sulidiato of lime and chloride 
of sodium, the former of wbieh, l^ng spaxmgly soluble, u almost mttnely Kparated. 

In tiuae oountriea, as Fortng^ and the coasts of the Mediterranean, where seawater 
» used as the sonroe of aatt, a peonhar method of natond evaporation u resorted to, 
in what are called ** Balt OardenB.** l4irgo shallow basins, t&e bottom cl whtefa n 
very smooth and la fbrmed of elay, are excavated akmg the teapsbore t they eonsist of— 
Istiy. A lam leaervoir, of from two to aix fret to depth, communicattag with the 
lea by means of a chastod provided with a sloioe Advantage is taken of the hi^ 
tide to fin thiabasifl; and the water u sOowod to rettoun here hr some time to depout 
any suspended impunties { it is tiien drawn vS mto tiie brlne-pUs. 

2Bd]y; The bnne-pita are divided into a large nnmlier of oompaitnMnts by meana 
of httle bankt) these afi have a oomnumieation with «sdi dher, boi eo atiai^ed that 
the water has a long omiilt to make in ita pasBage from one set to aaotiier t it fra« 
qaaidly flows 400 or SOO yards before itreacbeatba extreme of Insert wf libyrastib 
The varims divistons are dwtugoiriied l^' a nomber of tecmeal naaM|. 

Bhould be expoaed to the amth, north-east^ or Baftthr>west winds, 

ZntboBOstiiaf Maidi the water of tiM aeaislatmto tiuae zeaarroin, wbrnlk 
Tsst smrfoee is exposed to evi^iffation from the flrsktw daarihg roqanoirt the MbM 
aro saffihriai ibwcoiiteDts deraeaao. The Mhla mmmdmdtobeott Awpobifial 
cryuilbsifig whan the water hegina to grow red ; soon after * pd&deiocM <to 
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«abBid« b Atflnt oouputaMBtr tat «weMl^. Ae ttriiiig brtwwaata ta pibbi 

» oehwii wtaw » taMT iwItaB « «xpoia <0 *« «y| Jr^ 

it fM U nk«a out, aiAft «siHi Ae Iwfdef* «> Atm and to. ^ ^ 

flhiondei)r»«gii«aiiii,vtaA biM«f fl»prbdp*li«P«MbetrfilMi^ 
ftvqaeotiylieHpad npnsto stadiy vtare it «Ju*t pmteetad itan tta Td«,»ad tta 
chlUte rf aagawim tautg » verj ddiqoeiceiit ^t. att^ moia^fr^e air 
and dm awa^ Tta^ ttaa obtained partakes <rf tta 
whwh It ■ fbm^ aad Ml henee vhita. Tcd. or Erey > _ „ 

Hie folloMkg 1 »bV > dunn the *«wir«MMtiQii d aereial ranetin of esiinarj lalt- — 


.dao^ ^moenl eonaCta effulaary M»t cOMponftoa m IQOjwrtr 
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89 90 
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89*60 ! 

97-27 

99 10 

lOOOO 

100 00 


The speeifle gravity of a aatoratrd solauon of large gnuned eabical salt, u 1 1962 
at 60*^ F 100 parte of thia bnne contain 5 of aalt (100 Water 4- 8i 2 Salt ) 

In Great Bntain the iodt'*«dt mtn** and principal bnne apriogs are m Cheahiie , 
and the duef pact of the Cheshire salt, boA fossil (rock) and manntkctiired, is sent 
by the river ‘Weaver to Liverpool, a very small proportion of it being conveyed 
eUevheeie, by canal or luid carnage 

There are Iwme apnoge in Staffordshire, from Mhich Hull u ftamished vith white 
salt, and the Worcestershire salt chiefly snpplies the London Market 
AeMM^dmg to M. Clement Desonnes, engineer and chief aehmnaire of the great 
asit works of Ihenae, m France^ the mter^ constunptlon of that kingdom is rather 
moN tiuu aoojooo tons per anniun, being at the rate of Gj^ kilograanuea for each 
Ini&vidBal <ff a popd^n estunated at 3S,000,VU0 Xa retau price (ff salt in 
France is ten sous per kilogramine (of 2^ Ibsu avoirdopoisX while in this coontry it 
li not more thaw two sons (one penny), Us consumption per head will be much 
greater with as; and taking into aocoont the immense quantity (ff salted provisions 
that an used, it may be reckoned at 22 Ibe. — A B N 

The aalt prodoee of die United Kingdom Is shown in the f^ow^ retama'-x- 

CsEaunuL 

QnmAher of JSook Sab and WAta Sab seat toa the fitrer ITeaver m each </ the 

but eZnwa jfware. 


1863 (Hanh 81) 
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WctaOTOanss. 

ptoitvicliiiid Stoke (1864} 

' .. (IMS) 

{yOa^iuaUt^ m 18H 0601 a 40 fiOO toiu wtn 


l0rM 

nsgMS 


t«njkin»i BBLTAflK 

Salt rataodf Soek tab 17,345 toot, ^ Au Aere wot refinej 4,445 taut, 

torn. 

BeUut eicportedia 1861 11,338 

* 1868 IWfS 

1868 16,663 

„ 1864 »,500 

* 1865 7,638 


Salt impartti « 1864. 


From Hambni^ - 
„ France 
„ Portugal - 
„ ^am- 
„ other parte 


tOM CoMpntsd rad valM. 
3,069 £3,059 

1,160 1,160 

8,786 8,786 

560 660 

467 467 

S,0SS 8,0SS 


Salt erporte aaioe year 606,S40 tone, the total Taloe being 376,5591. 

Salt taporta to Torngn Covntnet ui 1864, at compared mA APtwi preoumt peart. 



Quaonuei 

'Vdue 


1883 

1883 

IBM 

U6J 

jsa 

m 

Rna^a . . - > 

United Statee 

British licH-th Amenca - 
British Ehat Lidiea 

Other ooontnea - - , 

torn 

63 067 
147,303 
79,914 
183 447 
197,108 

■ 

sSS3©«. 

rs to 

4 

36,168 

64,064 

25,985 

89,753 

105,097 

4 

86,469 

36,977 

80,344 

91,618 

101,289 

4 

87,941 

36,633 

31,790 

81/)76 

104,083 

Total - . - - 

869,838 

634,785 

S96,0&8 

331,006 

98C,597 

381,448 


SALTS It ie not povible, eren vere it adnaable, to lotrodoee into tbu work an/ 
duooatioQ on the snl^eet of the chemical ocnnpminde which are loolnded ondcr the 
name of aalti Within the range of aoieoee there era not many tanni to which more 
enned meoauge haire been given. 

It may he anfllclent to etate here that, at ptcMn^ ealta arc geoertUy gronped as 
ib11owa*»~ 

1 3%Mc Ihmiedhy the nnioo of £mp1e bodies, BB ohlorine and Bodiniii, wdmeaad 
iron, or the like 

3. Tboee ftmed by the onioo of antwtancee alrsadly compound, ae anlpkiainadid 
fadtpbnr nnd oxygen]^ vidi soda faodlom and oxygens fto, or, in the ease of many 
^ -Ota salts ihra^ from the osganic aeida whibiting a yet laore complex earn- 
atiCndoB. 

Sidti may be eHhmr nenfrdl or sneh es do not exhibit agy aeld or idEkel|a6 m< 8« 
TfCetSci,oreeid,i.aihoaeiawhieh dure w aBcxeeu of eeutaila Indreted iWMt 
or tboee mtHihda dry tMdd lata excen, anddMwaaIfr,lnirkiehdh«alt|8«miit4«8 


















0^ 543QU]i irOOD* 

in» eqaboleat of bate Sur p^wtSmt of Mid. For « Mb«r ftoeowrt 
ikf «diik MO B^omuam^ Um Av««a neiiila ud ilfcnllw, aad oonnb Watii* 
«9§eti(»sfTof Cfcombttv*’ 

SALT, fiBDATlVS. Ii ftora^ taU. 

BALT WATER. OIBTELLATtOH OF. So* Watsi. 

SAND (Eii$. Mkd Oer»{ Smib. Fr) u tlie namo gsKD to aoj muenl mIiMbbm 
HI a bsid gnHlw or poltonleat fomi, wlieUier ttiwed the nirftoo of tiie 
gmatattofuA m iinta at a oMtaln Ibnaing thobodi of nren, or <lie Aores 
eftlwoeo. TW^oooMBaiidaMmtobeeitlMrongiinlet7aiintMftKrin«uons,Uke 
the iMd of NetuB;, m C-ndod frhuag, termioRtod ly tvo C-«ded nmauds.'or ^ 
dAru ^ gamiSo, oshutoM. wuttme, or other pnmary oryotaihse loeka. aaid. an 
•bandaBtly dwtrtliated onr ^ globa) u m the immcDM pUiM knowa oader tix* 
niunea of dnerfB, aft^tpet, AuhIw, Ira., irhicb. id Afhea, Aaia, Earope, and Aramea, 
an entirely eoreied with looee atmle aanA Valuable metalbc orea, thou of gold, 
platiniua, tin. aon^ tltaniuD. oftea oeeiir in the Ibna of aand, or mixed vith that 
earthy aubstanoe Pore aiboeotu aanda an very rahiable ftr the nmDuftctiire of 
g^aaa. Jhr areeliMsting deau clay aoils, Ibr moalding, and many other purpoeea. 

Specuaeoa of the finer kinda w aand, from, the hue of Wight, and the neighbour- 
hood of Lyjm, are nmarksbly vhite and heaatiftiL Ryegate also ftmishea pure 
ailieeous usd &r the finest aanmlee of sand erer Been in this eeantry -Aere m the 
AmcnoM department of die Great Exhibition of 1851. and did not &il to attraot the 
notice of thoM interested in each matters. This aand was totally free frmn uxm 
and ceary other aonrqp of eontammalion It was aa white ae snow, and so ihr aa the 
makingof giau IS coneerned, no aand is eqnal to it oonsiderable qaantibu have been 
unporud sinoe that period. The principal aonrees of aand fiir the manabetnre of 
rius are Charlton, Bastinga, Derbyshire, Alum Bay. Tarmontb, Isle of Wight. 
Beigate^ Lunenck Cork, Ls^udno, and Hartwril, near Aylrshary These sands hare 
all more or leu of the ^iow topes hoe, ladicatuig oxide a£ iron, and which imparta 
to aU e^aas the green wige so Tery percepohle in the oommon window ranety To 
maore this oxide of iron from sand, has never yet, we believe, been attempted ; 
though if we may Judge by the trouble taken to modify its luflueace in tbe munn- 
frctnre of glaea, an ^ectual process of tbe kind wonld be a Inerabve discovery 
When sand cootnining oxide of iron la mixed with a little chsrconl ^1 anlyected at a 
red heat to (he action of chlonne gas, the whole of the iron is volatilised aa chtonde 
of inm, and die mBN remains pare as soon as the excess of dtarooel is hnrnt off. 
Bus expennient seems to soggest the possihih^ of purifying Aie gUss-makers* sand, 
by the employiiient of the waste mmutie acid Even at ordinary tempeiwtnrea, the 
aolutioB of wide of iron by this means might be hoped fbr, but thne can he no 
pmetieal ohjecticn to the nse of a reaaonnble amount of heat for snck a purpose, if 
Ibund necessary. 

Tbe sand front Alcoa Bsy. m the Isle of Wight, is composed ef 


Silica - -- -- -- --97 

Alnaaina, with trace of oxide of iron and magnesia - S 
Moistare - -- -- -- - i 

lOfr 

The French or Fcmtainehlean sand, now nscd in glasa-makiag very extensivdy . is — 

Silica 

Alonuna and trace of iron - . . . . o 7 

MouenTC 05 

— T T. H liX) * 


SANDAL or RED SADNDERS WOOD (Saaiai, Fr.; Sandelholf, Germ ), is the 
wood of die PUreearpuM eanCa/iniisva tree which grows in Ceylon, and on. the coast of 
Corotnaiidel Tfie wood u preierrod by dyers. Its ooloa^g la of n 

resinona nature ; and is fherefine quite aolnble m sIcoIkA essential tnla, and alkaline 
lyes $ but spariaj^ in boihng water, and hardly, if at all, m opld water Ilw ooloor- 
ing maUu' which la obtained by evaporating the slooholic inftasion to dryness, has 
been eaUedaoafo&Mt It is n red resin, whiM II fusible at SIS* F. U alao be 
obtained by figealittf tbs raaped sandal wood in water of atamaaia, and aAerwatda 
sumnUngthesmnioDiawt&aDMid. Tbeeant8hMfrlh.aiidtheH9ernBtantl]qaor, 
whieh isyelkw by imsmitted, ^pesn bine by rdleeted light Its qnritnosa a^- 
^aflbidssfine porple praci^lMB with the prohxAlonda (f ^ and a vndat one 
with the aaltt efleid. BsntaUnaiavfiyasiiMeaaestieaeidfaadtiWMhi^ftiins 
Wnnaoeiit ftaiM pf«n ^ skis. 



SAKITiLB7 £CQ!Z$r0Hr. m 

Sandal wood timed la India, along with ona^tanfe of ayaa wood(dl(n O — a ^ nn ea 
of JafMa, Jaea, Siam, Celabeii and tha FbBii^iae prin^M8r1tv4j«iBg 
•iUc and cotton. Tromnedokf d 7 cd'wo<d,«ott«i,a^ Ifaieaaoani^MnlQi;.Wi^g 
tbem akeraatelf in an alkaline eolation of As sandal wood, and in an. mlntlam 
bath. Baoeroft obtained a fiut and brilliant reddiafa-yeUow, hjr f««paH^ -waoi vnk 
an aSniB and tartar badi, and then paadng it throngli alxnlisglM^ttf wid^ wood 
and Bonueh 

Aooordina to Togler, wool, silk, cotton, and linen aaocdanted with a adt of ihi, 
and dipped ui a cold alcobobe tinctbe of the wood, became of a anperii p<aeeatt.«ea 
colour Wxdi alma they fooh a aoaileMed , with anlphate of iron a deep eidet or 
brown-red TTnfortiinately, iboM dyes do not resdat the iadnence of light, 

SANDERS WOOD See SawdaI. Woo® 

SANDAftACB, or JUNIPER-RES1K, u a pecnlitf reahiom aabstaneo, the 
nrodnet of the Tkujfa artieulata, a small tree the oonifeToag ftmily, which grows 
m the northern puH of Africa, espeelBny Tound Monnt AtUa It ia imported from 
ICogadore 

ream eotnea to na in pale yellow, Imnsparent, brittle, small tesaa, of a spheno 
or cylmdneal dwpe It baa a taint aromotie amell, does not aofren, but brake between 
ibe teetii. fhses readily with heat, and has a specific gnvi^ of fnm 1*05 to t 00 It 
contains %uee different rains , one soinble m spirits of wine, somewbait reseuUing 
pinie aetd (see TinuPBimNs) s one not soinble in that menstronm, and a third, 
soinble only in nloobol of 00 per cent It is used as pounce-powder for atrewing 
over paper erBsares, ns incense, and in Tamislies. The /Ycrocerpiu draco is ano&sr 
apemes of the genus from this the Dragon's blood wu form^y obtained. The 
wood being wonnded, a resinous juioe of a red colour flows out, which ooneretct 
on exposure to the air But little of this ream is now found in commerce, the 
reed calamut draco prodneing ail that is unported Gam Kmo is obtained from 
Pierocarjma Bnnaeeua 

Sandarach ia softer and less brilliant fban ebell-lac, bat much lighter in etdonr , 

It IS tberefbre used for making a pale Tarnish for light coloured woods See 
VABinrsBUB 

SANDIYER. The saline scnm formed on glass pot^ known also as Glass otTiT.. 

Tt 18 a coim^Qn of the FrMich “ Saint de eerre ” 

BAND B'TONE. A building stone formed by the cohesion of sandy particles 

bAN I TART ECONOMY This term isnsedtoexprcsa and to include cTcry thing 
which IB done or can be done towards the preservation of health, hot in its nunc 
restricted and nsoal sen^e it iB the method of preiierviiig the health of communities 
It therefore interests the largest communities, such as nationa, and the smallest, sneh aa 
ismilie^, whilst of necessity the interest of the individual is not fo^otien , uid there 
IS a point at which it merges into medicine or medical eeODomy It u somctiines 
catliA sanitary science, bnt it is not well to be very lavish of the word snence, which, 
althoogh oTtgmally only knowledge, is now better confined to cases m which nature 
faerseli has pointed oat a definite system of laws. Now all the forts hrooght into 

E rommence by sanitary economy are more or less connected with some science the 
Lws of which are investigated la other relations , bnt so wonderfixlly does nature 
act, that isolated foots from eU the sciences freqoently come out and fora a senes so 
connected, for a time the judgment » ui favonr of believing that they may be to 
arranged aa to form a true acienee , and m some cases this is an open question Many 
sciences. perba^ every science, assists in the art of true sanitary economy. Its 
necosBity bns arisen from that dass of misfortunes to which man baa been subject 
affecting Ins health, or, aa some would any, from certnm defects of nature which ' 
man is required to suppienicnt Sfony of these defoete are told in a Umg senes 
of the greatest miseries, some in a loug senes of more hmited bnt constant sorrows, 
and others have been sufficiently small to he considered rather aa annoyances. In 
** Baseombeb History of Epidemic Pestilences*’ we may rend of maav hundreds that 
Imve attacked saan m efvery known eounti^, and, vra may almost ado, in. every age. 
In the Baat ve have frtqnent mention of puigaes. 

PiagaCg hove freqaentiy followed the track of grea^ and espemsUy of deftatsd 
aiKucs, as well as taken rdhge in befoagaered eiucs. 

Bhdtorb “ Epidcmica of the Middle Agea” shows few years m which some part «f 
the world has not been tnShnng ander an eptdeiBic. In Mir own tunes cdiol^ 
hng beoi knawn to be sehloai amts extinct As an inatavee cf the mode in wb^ 
OesecifidaQlcs travel, let 08 follow the track of ebdera. U fine speared at Jefocaa, 
OB the Della of foe Ganges, reached daalnah and Java, and foe Bonaeae Buman 
In Eamibey, ia Augast of the fome year, Azxaeaa and Maltfleat la, 

In Bhna, Ceylon, Maatitim, and Bootbot, In 

Coabm-Cfoiafo Sonfo Chma, !b Xfifil, ii^ 



BimTABT XCONdMT. 

Ach MoMkt 1A AwMik, and. Iteran&^wna; in lBf2-AS^94| 

3N1^ Central nod JSofA Chinn, Ifiahuteaa, Ambo^an, MacMiar, Amm t in lael- 
td, JPineis, IklcKipoinaln. J«d«n} ia |88^ AMnoban, pu* «f iloaunt in t69T, 
CUaeaeTnrturr*«.>ia.aa thene ocraaOrien eoaunitUng vn^nBen httherto valieud n& 
la It amt bade ts Baana, to Poboid, Mddavia. wd Agatria. In 1881 it 
aweared in Biga and fymMo, Atanibvg; Beiitti, Ttenna, Sandeitaid, I.eub, and 
Calala t in 18:a.1n Londm; 1884^ fi^ant, tba tfediternnean, and Kor& Aasrum. 
In Arabia, aoe>thiid ha. ti» diet fovne died , in f^ia, ona-sixtb , in Hcaopotamia, 
oae-fliardii in a piovincB Canoama, 10^000 died ont of 16,000 } in a {Hwlnee of 
Buaaa, 81,000 ont of 54,000. nagnea are, therefore, atilt eapabla of axenuaing 
a fiital mflaenee equal to of the Kent ancient tiinea. In Earopean towna generally 

the greateec number of deaths naa ftnnd to be in die dlatncta least jirovided eith 
means of deanhneas. It 'vas fooad among the poor and ill-fed, among the dark 
raees, and As gmdea irf bnrest oonatatutumal pofwer (_Cofdonfa DicAOMiry — 
Pemdanea.) It n ^ao to be remaorked, that m aU the placet -vhere choUra ms meat 
TMlem, otTiliaalaoa had not attained its European maxunam. Chidera la on attack of 
the dieaucal ftnes on Ae Titsl foroea, Tital force even in the form of moral eonfi- 
deaoe rwpeb It to a great axtuit, k it dew other infections dmeaws , but, for the anme 
reasMi, adgne and depiresaioa of mind hasten Ae action Ihe oriinaiy^ehemical 
i^oea act in the Tiaceta instead o( the chenuco-TitaL The lunga an gorged vitb 
hbmd, naaUe to send it amy oxidised , the gall increaaci heeatue carbon is not bnrrt, 
and nraa is not seereted as them la no normal decompositioD of Ac food. Vital force 
Aerefora fin!^ and a kind of putrefaction or fonaeating actma begms Tbw w only 
one inatance ^ the many evils that hsTe followed mao This is not Ae place to 
qmk oi black deaA, sweating airkneae, and Ae other dneasea, down to milder 
infloensaa, whi A are coattnaally infosting some of onr race 

Diaesaea ot ttua kind are helievod to be caused by decomposing matter } A^ seem 
A rise from Attid citiea or foetidland. I>eUas have been chiefly blamed t that of Ae 
Ganges for Aoien, Aat c£ Ae Bile for plagoe, Aot of Ae Hhwiasippi for yellow 
fover Although firom this view diseases would be coosidered as under Ae power of 
mankind to sa^ress, Aeir caaae Beema too widely diffused ia |dace Aem under Ac 
direct control of fimitcd oomamatUea, much leas of individuals. 

About 1S50 Ae whole world was thrown into vKdent commotion. The change 
may be said to have began in 1383, when floods, earAqnnkea, and sinking moontams 
are spoken of as oceafnng m China. Piagne and parching drought covered much of 
Ae &st . Oypnis nas nrarly destroyed In Aat island the earA opened and sent out 
n laud vapour wbiA killed many. A mist, Aick and putrid, came to Italy from Ac 
Eaat. Earthquakes oeeurred all along the Mediterraoeao Noxuini vaponra and 
Aasnaa aeem to have extended buiidreda of nulea. (HccAer ) Dneatea ftom these 
oanaeB are of courae out of our control. 

AnoAer natural aouroe eff Aaease u Ae existence of marab land, producing 
malaria. Halana may also be ponced from woody laud and mowt land, especially 
if Aeea be many unpuntiea. DeUaa, or low landa, at the mouAa of VMera, Land 
flooded either salt or by foesh water, eapeoially if dtemately by one end the other, 
not forgettuig Ae great allnvial dqiMits, which are kept mmst in hot climates 
Kmaenma as are Ae eases (ff malaria where a u difficult to see the eanse, Ac oaB> 
nectnu of Ae nuurabea wiA some febrile diseases ia beyond any queatioo. The 
foven foom Ais source anem m Aeir wont states to pass into yellow fever This 
elasi of fevers is not epidemic, and does not travel for from its snarce There are of 
conne many caaea of itn being earned by tbe winds to n g^at distanee, and Ae 
Aatanee seems to depend on tbe amonnt of marAy land, or, m oArr worda, on 
tbe extent of Ae pofooii prodneed. If bale exut, it la disposed before tbe wind 
travds flu-. 

Conditions rtf tbe weaAer may eanse vegetation to pntrel^ instead of growing 
Da 1680,aietnfciitgexaiimleof Au occurred at Modena, alAougb other axaniplea might 
be taken mnah nearer iftbere were not such multUiides of opuuons upon Am Four 
or five yean ot unosaal diynem had oocorred; fonit waa abundant, however, and 
hcnlA safrActesr. A wet winker came, eloudysnd eahn, wiAcmt eokL Thia state 
coDtraued Aropl^ summer, w^ mach rain. The munerous and noisy gmash^pen 
of Balj almoat oeaaed, and flM^ that belong to n oooBtry of narshea, took their ptaoa. 
The eon had ceased to grow, and iti ptaoe was snpj^^ by flAea, so Anadant was 
Ae water on As land I whflst also etganto matter was- driven rate Aw torcans in 
nniwial quantidea. V««atatam was atUMfoed wiA rirfiqierHa tuity wiAwcad 
aace^vhlA iooreased A toito of all preeairtoai bemmog wtA Ae miflbii^, h 
afoaAM^ eoni»aDd Ana Ae kgnMKh^nad eameWly As bMun. TUsmcimAed 
h3|^ spots as wiffi as Aa lower. StwsamewAdfy tohmkon AefoaMi^ 
mtasad of bdog green and were emjvAen and booty. 

tetty animals retaraed tbe food which Aey bad aaten. .... The Atop tad 



SAiaTABY ECOllOKr. M 

<be iilkironiw periled. . < . The teetsmdefhdr toney iirfth 6*10^. Tlw 

wetertheecme eotntpr, end Hrren oiitaekedi the inbebitenti^ Mntij p(«ple» 

eu^ M lived <m dta wet lande^ Thie ctete prodeoed fate rimttMt 
Buwugnfu. 

Aftido, there ere Moees poiely ertiddal an^ from dxe atate of oar tame jb 
iM&aflbetiifiQg distnets. 

It has been prored tbm dueeaeB may be prodooed utilleianT of a hiid eldoefy 
KBembhog the great world epideaniea. When peftmiB live doedy erowded tapethor 
heahh gndnany beguie to fail, and ionOisome ctoreasee rapidly grow. Thew dueaaea 
vaiy immeenxrably^ aodtbe vanatioo eeenu to be es great ae the inodea of deooittpo* 
Mtiw f^enlmal natter. After a timetheee dueaaea attain viralenre anffinent to he 
infretums or oouta^^raa throng the atmoqiihnre. 

TheBe varions conditiona are not perf^y mderatood, bat even the etatmneot of 
onr lueertanied knowledge has been moat widelr m annderatood by the pabhe, and 
anoetimee even by proftesianal men» many of wbom. if they have ooncehred ftie 
matter clearly, have not expreeaed it well 

There are at leant three principal methods hy wIuidL the air w rendered impure, 
lat By noXKNie gaaca, duet, and ashea, produ^ hy geologieal, atmoiqiheiic, or 
artidcuh causey anipboroua gaa, carbonic aeid, eolpbnretted hydrogen, and periupe 
many cilibcsv SnndRmvb on tnnitVmg uumto to «U. appwmna Tepccdmmg 
thenMelTet aa they advance, ae m plague and cholera. Similar diaeaaea pranced by 
artificial or Ejected aocumnlationa of filth 3 Malaria, or diseases cansed by the 0s- 
turbed or badly-regnlated relation between the noil and tiie atmoaphene eonditionay 
whetber from natnral or artificial cauaea It would be difllcnh to inclode all the Tanons 
evils anaing Ibom too much heat, cold, && &c , knowing theae thmgs, we are able to a 
ccmndenible extent to guide omaelvea. When the disease or naisanee is cansed hy 
processes of manufacture the law sancbons mtetfetence The Jodieiona management 
of this branch of the snhieet Is <rf the greatett nnportance to the oommonity 

There are also canaef of diBcaae relating more to the condition of tiie atino6{dieA , 
for example, from the prolongation of a enrrent of air or wind from one partieolar 
district, without dxw mixture , and from etMidiUous of aeoutore, and of electneity. 

Sanitary economy devisea a method of avoiding the diseases spoken of As to 
the first, those produced by geological phenomena, oar chief protection lies in the 
choice of place this reman may i£o apply to those diseases pyduced hy atmospheric 
stagnation and electrical condition All ve can do is to choose jdaees whi^ are 
known to be free from diatorbaoces or irregularities , when anch occur, we are tiien 
able only to ren ove or to softer Snch diseases arc bat little understood. When the 
disease is epidemic, some trace its origin to canses which may be termed coamie. One 
may be an excess of the decomposing agent, or by conditions of the atmosphere nnfii- 
▼onrable to the oontinnation or tenacity of delicate cihemioal emnpoonds. nhke, as 
illnstratiOD, milk dnnng a thunderstorm, this action a probably cansed by a veiy rapid 
oxidatHiD, which oxidaaoii hegms the phenomena cf patretecUon. To bring each an 
antUegy to explain the condition generally of organic matter, is legitimate and we may 
either suppose the action to begm in living anin^ themselves, or on snbstanoes exte^■ 
nal to them The belief may be said to be estahiiBhed by a longboatitf great ohserrera, 
that putrefying matter prodoces disesBes under certsm not very well known coiidftMms, 
and that it reacts nnfrTonnildy on the heslth m eveiy condition, and as a canse of 
instant death eonoentrated forms. In Cairo, where honses are crowded wiA the 
living, and where the doid are boned with alight eovenng, underneath die hvmg, there 
seems to be a periodic eleanng cat of (he population by ^agne, redodog the number 
until there be mioi^h of air to allow of health^ life In our own prisons at one time the 
saAe thing oceniT^ and m many of the prisons of the woirid impnBoameot is death, 
inch aa m Tnrkey, China, and places not oivOued by modem ssmtary knowledge. 
Prisons in Enrope, also, might readily bementumed ■> niost nnwholesomei and pmsons 
and workbooses m England itself, where the greatest care must be tsfcen to prevent 
want of (fieBnliDcss, as tt produces an inanediatoresuHin disrese This is merely on a 
ain01 scale what takes place wi a great scale m nature. It is similar to what we every 
day see. that man laya hold ^some of the fecta of natiire, and ondff his hand tiiey 
act hy the same lairt as th^ do in tiieir oosmio manifrutetitma So m biS disease^ imut 
prodneesibem by caoahig eucninstoiicea so to eonc«r that the lawa of nature act tmder 
his hand as tbqr do whre he has not laterfbred. flaniiniy inqnims bav* ultimata^ 
bcenoompelled to attribute many of the greateet eflbeta on bealdi to deooasposituft «r 
omnic matter. Alm^ dl ages have referred to pntreflwtionw ftaaBsataiim as fh 
evtt. The words hare been used lynoiiymoasty 'iW varmns tuition oe thfranKfMK 
see Bttnvmnnur and PornsFAcriDir* 1£ Race, m 17SX, SM that w 
a heify tuorhs esioAer to eonfrrs n fy sta^. is hailsvcft to helftta mpa hi 
May dkfrtaes. Om meswoto upiuMh ia very orauMto Qmsc wmoh 



^ scmiifir. 

aMBMr c d k -fto Mmt i Mf Wtt tm lituMA wHw oane* <ll aB n tt o — 

SaUimcMdkqrk'c^ ind«irtfl«]B Mid aM i^okeii of M if kqrviBN 
irtkifin^T Y"**""**** "* gkraaoMfr-^beiniMl BBaw«urf% gm WM or 

we »oKap»Me cfiwtagM kfe ct ioM . Theidtsof aBftaUmgiTMfi Om 
df a body ins state dTaditt^^ MauayMtheatiao^erM mistan exeop(«d,ia 
catidde seoMTorlaMroloKa^dBStb. A tnn gn ddfosn itaiAf m tho sir, and u 

rapidly naitfrellftHamipQti toimdMaptaeeJoQganwholeaaBwdMgMaBaatbe 

oQDtmass^y jfWM ii ai e d atdho spot. Tte jnv?«menta cd plagiiea era nottnsiilsr to wy 
voki^fif gaa»t orUm oonmuy, ve knov tbat gaaea eould tMtrnofotn tbe 
MMtwg tint akdtts and ^bgas 4 a. Mptae«ta& hydic^ m not aaiaaoMk, it u 
BowoiHMni atnsy destiw tin eonaiitaAios and prodooe dueaaeairliich may be deadly 
cDooi^ bMtlie eonroea of it are leeonod to by loralida, this vould never be tin cbm 
ireiextaiiuam. ItliMoooaauHiBUyBnHitenalbeaefieiidaeaoa,aDd8ltiioti^iniiaiiig 
U a be tak^ mto tbe Imgi, tiua momeotair breathing la not Ibond pr^adicml, 
bnt an amoaot of dwdera u tf emoo, aobhaaire ooald peroeivebythenoBeasiMdily aa 
anlphiiretted bydragen, wonld no doabt be a most deadly deae . v« mbably know of 
no anek amanat, Ibe aame m^ be aaid of carbonic aeid and other gases. Stone 
pnaoDB are c^Ue of aiadbiig the mtnsnis of oertaiD places — no doubt very fine 
aeasea could dneottiieina'heieTwihey existed, bntgenerwy bad air may n^ore very 
i Mpu rtaat organs -withoiit any effect being pereeiTed by the senaes anal the enl has 
become Teiy great The ohemical aotioa is not one tiiat the senses folly observe. 
Fermentation aed pntrefhetion exhaust their powera after a shwt time, and cease , 
BO do mfeatiou, b^ not so pure gaeea, whi^ aot only by comhuimg The ier- 
menting sabstanoee lose iheir power not by oombinatioai so mneh as a eliangp of 
eoodiCKBt, a transforination of thmr paiticles All these actions, sirailur to fermvnla- 
tioii, are connected with moist bodies' dried bodies cannot ferment, putrefy, or inibet. 
bfBHBOmi, like ftnnentatioo, is most Titdent at an eariy stage, gradually ^lendiug its 
strength, and frequently changmg a portion the sabstanee into an^ogoos fbnna 
It kas been argued that pnbe&miioa cannot prodnoe disease , hat there are no frets 
in netare better eataUished than the production of diseaae by the presence of dead 
animals or vegetabks, especully the first The production of fever k} crowding 
hospitals, barracks, and alhips, is as easy as Oto framation of many aUS^ artifiei^ 
orgsoiie aettons, althoogh no exact Ibm of frver can be product at wiU, cases 
depending no donbt pa ame, pl'ice, climate, and ecmstitutKin. The knowledge of 
theob fiseta oonoeming symotio duesses leads to this coDclustcn m order to avoid 
the enl effects ct defying matter, it la neoeasary to all oor autcouadings as 
dean at powibleL Sanitary economy resolves itself at last chiefly into clesnliness 
IndiTidunls may learn personal cleanliness, bnt to reader a town or a county clean 
many diQoult arrangementB are needed Impunaes arise from the conditions of 
animal life. Iiite u generated by the activities of certain substaoces which compose 
anmiala When the activity u over the suhetauoes are dead and anpleasant, and they 
pass into (heir ibnner condition through a number of stages la soine of these stages the 
sabcfieacevarwgBSMtH; swnr AMue solid, w« OMysdd^ «iiM in A»«(atooif vapour 

8(0118 of these substances are exhalations, scone excretiona. Exhalations cenne from 
the surfrce of the whole bod^, but frmn the lungs pnncipaUy, The lungs give out air 
with dionl 4, fi, and even fi per cent of carbcHuo acid in it, and the amount respired is 
about 980 caUe fret in 84 henxs, about 91 cubic mehes per respiration, and 16 
respirauons per mmute The amount of air proposed as the supply sn individual 
Tanei greatly. Dr Beidgave 80 cubic fret per mutate « ISOO fret per hour, and even 
9600. Liebw siqipeses 316 fret per honr Dr Reid gave mon than was ocmudered 
BgreesUe Aennui supposes about 600, and calculates (he following for every room 
per minute and per mdividoal, the air being at 64^ and dew point at 60<’. 


For sapply to fbe longs ...... D'Sfifrcft 

To carry off insensible pentpiratioa ^ *■ - 10 3 „ 

For cam oonuium'Buedean^e - - > > 0 96 h 

If heated sir is used ftir wsniiing«~ 

For each sgurs foot of glass in (he window • 1 0 » 

Eaek window to make up Ibr leakage « - - 86 „ 

Each door frrdie aame fiS „ 

Each 900 aqaam fret of wall and ceilmg . . i „ 


Afiowiag tids to be ekeesstve^ tiie advantage of poM sir la aUll to be nrgcd, and 
it u detired meet by the heaitinast spec'imees cf men. 

la ^sakiagoftimmpinffO gases oftiie air, cnrbekiis tend b ganeraQy nefrrred to 
. ^is oubooic and haa bam opnaideMd to be the gcrat eaoae of diaeaae m otevded 
leewtts^ katikeeoiiclasionMeimtmiyteoarlwmedgeof tiiecflhrtatf carbcDie 





juiAwke&pwv Thewcua U iesimMt ilhat 1km km mMat ti 

looted MMt «rihe ehL ft attybe fang thitl pgr wdTrf^mfc^fc 
«hmTO&l7 tiw Msni^ ftit tbif a feBandfy tiled with cniMaiiffifid 
Imitf Xof^«Me «f a pnttmni O«imMir«9 »e«Bt 0f cttbM&McilvatftaMt 
m 8kia Amue» appawed iKptdl^, ud daatbi wne tseeBiiTfe. 

nnt knov tke iwo<m of tb« pii» gM i dun mnct kave beA k lam maovA at 
oorropt matter m air irbdi ciwiauied a per cent of caibaciie and ftm 

penoaa It ^owa aleo great geAenl dltlb AiBoasto of organic bm 

vonderflilj^ !«■ tk a ota A hradreddi erf a per cent* are koovn to »m 1»* tke 
airanhealthf lo Ibnebciterit nenu to be tlw aolphnTOu arid «lndi m dneSy 
iUt, and diet when it » leai than me m a milhon, dthoi^h it riaea up m wt«* 
doec to cbiameTa to 1, lad erm ^ m 100,000 
It la not intended hm to give etatntica of duease, but itviUbenglrttotdbrtodie 
enonnoae amoont of dieeiae amnagit miaera in Cornirall The dep^ bemg great, 
above ISOO ftet in eom^ and the temperatore name to aboot loo^,toe dtfieiotj of 
-working la exttvmelr great. Candlee are bornt, and & air hw become ao dptienotated 
that It oontainea leas than 18 per cent of 0 X 7 gA Tbs aanoimt orcarhoaieaeid had 
not rweg above 0 085 per cent , which tf not verv high. Hr B. Q Coach, Sir J. TtaAea, 
and Hr Hackworth, have anooeeaivdy reported (» thia ralgeet end given come mtereat^ 
mg detaila bfr BoberUm, of Hanrbeeter, remarha on toe great nlvaMliwp^ of toe 
women « bnt to^ do not mter the nunea, and their hves are longer. Canamnption 
destroys toe men rapidly m many of the deep mmei * 

Eahalatione ftom Uxe shm are abundant, both acid and oleagmoiu 
Dr logel found organic matter in toe air of his cbun-rocHna After a lectmw Dr 
Angoa Smith has eliown that the exhalatioDi may be traced on the waUa of crowded 
rooma, which become coated with orgiauc matter, and be adds that the fnniitnre he- 
comea coated with a nmilax subat*mce, whwb moat he eoitosnallv removed Thw 
Aiinttare and walla which are never tootoed m time become impure, and give oat nox- 
loua exhalatums when these sahstKoees begin to decompose Apam, thew substsmeea 
are eanght in our dothea and are retained there m a decided maimer, on aocoimt «f a 
peculiiir toculty of rLtention m ^ fibre 1 bia neceasitates conataat waslung Dong 
cuatom hsfc shown, that when rttained by the cloth, a certain amount <rf it beoomea 
innocent , that la, difierent fibres have the power of retaining palter ao firmly that it 
la imperceptible and incapable of acting on toe air Wool has this fhciilty to a great 
atent , linen and cotton to a less extent For this reason wool can be worn hmgei 
next the skm, rmnsimag m reality clean Clothes that are to he kept m good condi- 
tion, if made of wool, as men's coats, cinnot be washed ibr this reason the cuatom 
has gradually been formed of wearing under clothinm which absorbs condensible 
subetanoea especially, and is then wished, keeping ^ exterM» clothing for a long 
time clean As poiojs snbstauoes have aa oxidising power, it is probably that if not 
too mach organic naatter is supplied, the extenor clothing, well may be k^taleo- 
luiely clean, not merely by nur ordinary practice of brushing and dusting, bat also by 
oxidation, in the same way as Dr dtenhonae has shown ooudatian to take place in poree 
of charcoal The instant removal of the breath and other exhalations is of gremunpoit- 
ance Hus propmiy comes under the head of wanmim and ventilating Waiuer Brennan, 

C G , in his ** History of Warming and Ventilating ’^^gives a remarkahle amount of in- 
formation There have^heen many mistakes as to the effect of overcrowding, its evils 
have aetuilly "been denied The Ihtts are very decided. Isolated henues may be 
crowded so much as to produce diseases, or they may be so badly ventilated witboa» 
crowding asto hare the same resuh In tots way persmis m the c ount r y may baeve all 
the disadvuntagea of a crowded town. Again, a town-house well ventihited may have 
numy of toe advantages of the country, bi^uae^ nUhongh toe air la not of toe piireet. 

It may never te allowed to sink below the average parity of the external air Indeed, 
foeedom from duenae IS obtained in towns better iBW naacs than where there u a malar 
none atmeapbere outside the town this, of coarse^ is well known , and at the sama 
time dieeases fimn pntte&etaon, caused by wantof ^aee and dleanlmces, asecoaed by ^ 
leaving a town Peraims slightly expos^ to the odsnr of waferolonets in towns are 
frequently sohgestod to diseue, the onoxidiaed air pouonuig them, whilst penosa 
worbng in the open mr eao^ altbongb labonrutg amongst toe excreta tbemedvea 
perioDS living in. the hoose are exposed to toe excreta a day oo'tiro old.'vliilsik 
in the case of nightmA, uhaa freqnendy passad ns wont stags when th^ qproMhtf. 
Tlw stage givmg off aal^arettcd hydrogen m by no meanethe wor8t,pnr2i4^ono«dto* 
most umocent of toe nnpZeassDtstsM unless this gA be very strong, «iiA llig 
fist fvA m the monateat quaitttty tola gas 18 hnrtfbl topatsoM a<»biaiaari^«|gMlad. 


• « jnner’s «iMaaia«M ** M the dJamm alilto dertrofs tosmte Is mmiA imaBssAseln toe Icsi 
wdnm «( tA HOitosA uomMsi. wluto. an wu^ toQUo«#-<U ) 
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M iSSiiry titoatlo ftcta<>m V i tM M Iwro ia iMM ca«M 

«irMl»orniftiM»lMkinlWlho«n^4BBAtiwfttflieWadiid«rm3^ 
an-. TheM<M<ir«iMr^Mlbniii«]MftgNitevniBatoini. Bd pbw 3f«tte«»« 
ftAwiMU^uilMivilh viim. Mkuy to iK, ^mbm «« Iw* ^ 

^ ]eai?tomtlC«M4 towenu StoMn ihoaM be tight The fiai^ oTBeslth 
iotradMed «biA told nvH ftivMM to emit ohieettog to Om ewai-l^ 

whtoh we to hid to free^pcxdei ctfi eowwnt erf the ettomom Kmomat <if depantinthem. 
end eve le etow ari flf ibu air ftom the arnouBt of putre&otioD gnng on withm them. 
Mmr ptaaoMt atd eaeing tUe ceil, haw denred egam to retoni to Ae nO'phui of 
totodeoM, Mteeetog iihai a deptonAfle neelt luia IweD attaiind m Pam, ^hera Bltowagli 
iMung air-^^ eetodi to cotioea the xefli^ they reoideF most of the hooiee redolent 
of xiij^ihac^ Ite tovtiB treated oa the remoml ajatem are models of elesnli- 
ness, and «e do not donbt the ^eedy inereaae of the plan, e^wcially aa earned out by 
Bobeit Ravtanaon, C.E. It mutt be ooafeued, however, that the greet ohjeedoii to 
the plea D one which is not to be despised. There is too much water need ) if the 
water flows into the atreams thej are apoiisd, and it is scsroelj poosible to pat it on 
ian^ This diflknl^ must be xaet, or the plan so admirable towns will he ibnnd 

destmeuve to eountnea. There ia one way of meeting it, that la^ by making llie 
Uqmd denser; and so havug it so strong m to be a valuable manure. By a donble 
evtoem oCdsamage tbie tomht be effected, the rain water j^gtn a eeparateaewer 
Jr O CCbayfW prqioees a water-closet which aball hold the excreta tilt they are 
mixed np to a tbiclnsh liquid with water} he then removea it I7 pipes to certain 
reservoin, snd mahes solid manore from it by aolpbunc aeid and eyaporation, a plan 
which he hu found to answer. Dr Joule pn^wees large ircm tanka for eadi bloim of 
bouses, to be emptied daily, mid diaiofoeted on being emptied. All snob plana must 
be mfonor to the deanlmeaB eansed by abundant water We most leoni to remove 
ourflith from oBTtowna, or they will be as nnwholeeome as they «ioe were Nothing 
bat abradant water oaa make the latgeat city in the world (London) the bealthieat of 
la^ cities. 

assertion ti€ Che Board of Health la that combiaed works, compnaiag a water' 
pipe tar the service of each boose, a aink, a drain, and a waste-pipe, and a soil pan or 
wtoeT'Closei amNuatnOr may be laid down and maintamed in actfon at a cost not 
exceeding on the average three halfpence per week, or Ime than half the averagr 
expense of deansing the cesspool for any single tenement This seems home oot by 
the example of oemA towns ander the care of engineeis penetrated with the spirit 
wbieh dictated foe changes. To the above amount has been added water aoj^l}, 
which baa uexeesed the sum to threepence per week. 

Beweta moat eerudnly not leak, or they must be dismfocted Dr Aagns Smith 
praposed loi^ ^ foat thOT should he dismfrcted nearly from their soarees. In 
ether words, disiaibetanta shoold flow through all the great sewers, and so bruin 
AhmntofoftvifteimTmaWaaftwbara p OtetfeetawbiaTonpcaartfa. nftvnftage «{ 
would be great. When Mr. McDougall was shying hia plan of dimnfoeting 
sewers to foe Board of Works, foe smell of the subatance ne oaed when he tried it in 
oxeesi was pmoeived u foe houses along the luxe of the sewer, showing clearly that 
tfte present aewen allow fomr filthy smens to go into the air of hmneB. He com- 
plecdy destroyed the sewer smeU. To prevent bad air in sewers, some persona, and 
am^et otliOT some m the Board of Health, have proposed ventilation, and have 
foua prAluted towns wnb foe air whioh, after all, xoay he better where it wae. To 
obvute fois, they eometimes filter the air through dummal before allowing it to 
cecape. No plan will snceeed but that which, by preventing putrefoetion, preveifts 
entity foe xormaiion of foul mr At present all foe lines of sewora are nnelciut ; 
they may aU he cleaned by antipatreeoent subetaaoes. If every &nuly used them, 
even foo imallesc drama would be disinfocted with omvenal benefit Of course foe 
^ Thames wocM cease to putrefy if the laiger sewers were all treated in foia way. 

When foe exendfooa an aUowod to aocumnlase fai a town bfomd foe hooses, at m 
Leeds and maaywAsr large maaufrcturing towns, foey most of eeana be pertodjcally 
removed, as foe Mnount of Impnsv vi^r is vwy mneh m prcmiTtion to foe eorfhee 
exposed. TbBM is little ImpvoveracBt censed by ali^y dininifoing foe solid 
^teata When remeved, it must be liken utber to d^itt in foe town, aa at 
Mancbester.or dmaWs oat of the town, as at Pans It euimt, except Ja small 
towna, be vemovendiMctij to foe load, as foe demand te not regnte. iabofo cases 
foe r^vd me gnfot gmevtoice^ aad the places of deposit are nxtseemly, sspecMif 
w Pans, aft Bea^, where a great diat^ becomes wfoiliaUtahls^ If tninMaB 
wy WMto, eith e r foe streana mnat be witlnted, or aesrers ntot be csnrviad aloog 
tosmesr^. tf foe sew« matter teflrto djahflhcted in foe eawata. it wiU^bw 
Wtthsstt dxstofU^ anyone} and if not so msob dUtoed wlfoenfoes matter as al 
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Mft votar, «sd, wberercr It cn ba oiittliMdr It ll wnriMedittfinatt. fivn^ 
toireirhMbeMiifM&itlniinrir oni^lyoTvatort »4lto8^p])h 
atoat The loaa of labour to a ftmify vhexe oater ia abZ^ged to he flatased Ihor a 
vcU la aometiBiea equal to that of one petioo for at leait one third a daf» And 
cvan with thia loaa there u an inanfleicnt which adda to the fneooTeiifeoea 

of a hotioeholdy and the loaa of comlbrt and of health Aa towns enlarge, and aa 
hooara become lugher, the necessity for a aapply bmg utrodneed into hoosea 
tnereaaes. in Glasgow there u a BUp|dj flrcm Lwh Sntnne, 84 mike tiataat The 
auppl] in Seotcb houses most be taken to the highest storey of the houses, on aeeonot 
of the system of li-eing m data, and because m the lo^ towns almost erery ftuiily 
has a wateiHdoiet and a bath 


'fbe eleautng of the snifsoe of streets la another important ptdnt in aanitarjr 
econoiqg. Abandance of water for this purpose wonJil be a great odTantage, but 
the plan u not introdooed here. The THiitworth sweeping machine was a good 
ckanseT, but it was very heavy, and the cartage became expensive. Hand swee|nBg 
IS still resorted If diainieotiog agents were pat into the water-csols whieh wnteved 
the etreets, the patrefactum going on there m great abim^ce wonU be amsted, and 
the disinfected matter would flow into the sewers, which would then be fiwe fouu 


mpure ur, and would ran into the nrer m a state that wonld not corrupt Tfaia was 
abo proposed, m addition to the method alluded to of dieinfbctmg sewcn, and foe 
same persona After foe towns and tbeir immediate neighborhoods bare been 
{Kinfled, It is needfiil to pnnfy the Lmd The great sources of malana are not 
known , but it is abundantly known that lKidl> 'drained land, e^iedally at a high 
temperstnre, is productive of malaria, and that erea at » mo^ate tempenture 
malaria causes intennittent attacks. Drainage has greatly removed agne foam this 
country, it has cleared the land, and the atmosphere has became bnghter, beeanae 
the dried land has not produced so many fogs as that wbiob was cold wet. The 
clearing of swamps was » labonr of Hercules, no less Yalt]abl%now The agncnUuial 
or money value Idnd has, at the same tune, greatly mcreaaed. 

Towihl — It hsw been shown that a death-rate of 2S per thousand yearly prevaib In 
England, bat that m la^ mannfoctunng towns it nsea to 84, and in oertam parts of 
them even to 48, whilst in soiaU and heakhy places tt ia as low aa 17, and m some 
cnsM even leas so. The Joss of life is greats and the loas of property alsA A gimt 
oi^eet of sanitary refoTtnexs has been to show that to improve health has been to 
improve property There can be no doubt of it. Disease causes much loss of tune 
end labour, and dimmifoea the power of a oonntry m which it exists. We may very 
fkiHy calcnlate foom the amount of deaths the amount of disease To improve one 
health IS to improve our happiness and onr wealth, as well as oor capacities for both 
Although in some oountiy places malarm may cause illness, and ignonnce may in 
vanona ways indnee most unwbtdesome habits, there is less foar of disease tmsn average 
for foom a town, beeanae of the taoden^ of persons to hve ontttf doors, iHlt^foing pore 
oir, for in moft places it is pare In towns we are not only apt to be more abut op, 
and to have leu exereiee, but we are exposed to all the impontiu which ame ftmn 
the neighbonihood of multitudea, as well as from the vapoats and gases from manu^ 
foctnres. Many chemists have found it difficult to tell foe difference between town 
abd eonatiy air, and have denied sny difierenoe { but it la now proved abundantly. 
The very ram towns where much coal is hornt b ao acid, that a drop foiling on 
litmne renders it red Blood shaken with the air of towns takes a different shade 


from that shaken with pure air. The idr of Manchester contauu abont 0'0000pa4 of 
Bulpburona amd, partly sulphnnc^ into which the first changes. Dr Angus Smifo has 
shown a mefood of meaianng tlm smount of imponly in tlie sir hy means of a 'vecy 
dilnteaolntton of permaagaiisto of potash. 0u remits are obtamed hy filling a botiie 
wifo the aw «f foe pbeei mere^ by pampmg foe aa out and allowing foe aw around 
to enter A little petmangaaate la poined into foe bottle, and it is dcoolovised; 
more n added until fon colour remuna. ^y fola means comparative nmashi «s 
oxidisable matter are readily measured A pigatfe repaired 109 mcasuNS, atrlkua 
the eentie of Manchester air, on an average SS { wit over foe Thames, foe 
potnd stage had Jnst poased, 4S, London, 99 ) a^ a stonn at Camden Tbwik Ific 
near Maiufoeatar, 18 7 1 Gernum Oeean, 3*8t Bospioe of St. BcniMdk b a 
Ifog, 98, Imke of Lnomne^ oahn, lA When snIphuMus acid and MfiifoMtotted 
hydfugen are preaeot, the actum is mstantaneona , when okgaide auftecs tndy ani 
present, foa mult is obtained more fomly. The dJOhemiea between tom and 
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oeiatida 1 of aa^toos QK^ mU ff gaiin* of thii adhiticA diMoa^pON 800 gndii 
of^ pmniifMMia 

To pntoBt fauncitie" ^ lir oTtowiia ii oiMmelT difledtt. MimnftotiiTW 
Bmst&otbeoripiMi flei4ouiiH(xla«^i»iiiMVBiMt«llcnr«d,«iidoDmp3^ittav«U 
mbstKatiitaA aaj oflSeaizv* vocko naafel tibdr Temoral The method of 

tAmtx Mng ooskM ipMt of Moao kMo h mnr heodamg osoaL The otdm lovm fbr 
ahMeUsg matietie omd bem a gieNt c^mge hi thia leqioet Thqr have heeii need 
tbe ad^hnrio add itaeli; ntroea ihdo^ snldnnoHa amd, eulphiintted hydrogen, &«. 
]bi mannAtetoriiiff towna Ouae b buZe SBiphtiretted bydrom—it » deeompoaed 
r^ad^ l >7 the aal^nretia aoid. A mode at ahiorbing thb latter acid flrom coal 
amdke would la % great hlening to all But thu would not remove all thecvU, coals 
aead oat Uaek aoot m sodi abandanee that Uie whde of a town a darkeaed, every> 
tUog dean is made impute, and tbe people find that dnmog la a hopeleas task. 
This nug^ readity be burnt, but even then we have other ddBanlties. Ashes rise no 
in great amount, and fidl down agam in a perpetual shower of dost. It is these solto 
matters as well as tbe gases which render our towns unwholesome If the smoke 
'< ooold he wndied it wo^ remove att these evils, hot the loss of a draught to the 
fire » then a eousequenoe not yet praotically overcome. When coals are hurot with 
abimdaaoe of lime, no sulphur js given off, but the use of this cannot become general 
We are vetw much in want of a more economical and wholesome method of obtaining 
Avan coab ^ power which » m them. 

Mr Spence at Manchester, proposes to connect all the fiimaces of the ci^ with 
the aewera, and thereby to bum toe gases and to ventilate the sewers at the same 
tune. He bdieves that one chunney will ventilate readily 500 houses, moludmg toe 
boose drum and seweis also 

1110 fbllowmg advantages to he derived fiom toe dnuoage of suburban land have 
been mentioned by the Board of Health. — I The removal of that excess of 
nunsture wldch prevents toe permeation of tbe soil ^ air, and obstructs toe free 
asuittilation of nonnshing matter by the {dauta. 2 Facilitating the absorption of 
manure by the soil, aud so dumnishing its loss by anrfiice evi^oratioo, and being 
waahed away by hmvy mins. 3 Preventing the lowering of toe temperature and 
the chiHing^ the vegetation, which dimtmahes the effect of solar warmth, not on toe 
sor&ee only, b<^ at the depth occupied by toe roots of plants. 4. Hemoi'ing 
oh^nelioos to toe free wariting of the land, ariaing from the surface being at certam 
toMS, from excess of moiiitare, too soft to be worked npon, and liable to be poched 
by cattlfc A Premting ipjanes to cattle or stock, corresponding to the e^ets 
Iffodnoed on human bmnp by marsh miasm, chills and colda. inducing a general low 
state at bsslth, and m extreme cases toe rot nr typhus. A Bunm^ing damp at 
toe tbandstions of houses, eattle sheds, and Ann steadings, which canse their decay 
and dilmdatloa, as well as diacomfort and disease to lomates and cattle. 

The Mard nt Health, m its excessive deore to remove alt re&te by water, has 
oAeo exaggerated, toe evils of every other aid to oleanlmeas. Water is nnquettionably 
toe best, but it cannot always be obtamed. In some eEimates it is not to be found in 
ainndance, and m some wratoer it is only to be had by the use of beat When the 
edd « great tome k no Hear of pntrehctioD or putrid gases, in warm'plaoea, or even 
in temperate, toe vss of dminfeetanfs befora removing toe putnd matter is much to be 
desired. The Board iff Health haa not Ibared to send pntnd matter into a nver, 
bdieving It better toere than in toe towu | it desues the water to be pot inatan^ on 
tbe bHid, and to be diiuifretied by the land. It is well known that toe ^roceaa of dmng 
this la oAbs oflimdva It is also known that large quantities of this matter oannot he 
disposed of at aU tonea It has been said that if OM liquid were dmunUbed 1^ the 
ram-toS. it tttgbt be manageable There is another method of diminlsbmg its amoimt. 
At Caiinde it was fiNmd 4&t tbe water was almod pure at certam boms of toe day, 
and at aH bows of toe night By allowing the more iamura to ran into the 
sewers, toejnaiiti^ not only beeomes manageable, but toe quality beoomes moi« 
viltetole. Tw kan hnportent pekt, but me whiob will probably no less apipueat 
k such a pbMfl as toodso, where toe ebanges ooconing from boor to boor cannot be 
so gnat as m w h S Hw {daeei. bi Carlisle toe sewage is deodorised sod osed on toe 
meedowAandagreat proMemssmu toere and dsewbere to have began ha soletum. 

fimfrary easmaqr has proceeded daefiy under toe uiqaearim toat toe pdlntien eff 
toe w H toe eva Boost to be dreaded. That tok idea k cortoet toere are very many 
bm that toaqs are nnmeecwBieflar arils s^tefthigowkigetownA ft ZacBwlea 
to do^. FoSotod afr causes damp and dose oelfairA and uventtkisd garrate and 
atosr toeess, tebe nnw h a l a eora e, as weB as allraoms wWwm proper cgenlAgAvrltbuto 
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ftom dm flaem aad dlr^ ^oe«i vtnt of light, too, is sa cru ttn^nk^ iw 
lidsg erestoMS siii^ Omt and crowded towns an sustlftsIlAcff •dfa^ 
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extnos^ fildiT, whilst their love of pleasareuezoemwe. It is eonmoDijr np^md 
that the me of pleasore exists amOM die ndi, but it is naqaeadoosh^ om « the 
neatest evils c^attag the poor in au lam towns, beoaiua their eddvatioii oi mud 
ua not paee with tMr knowl^ge df the external appUanoea of emlisatooia 

A deficient intelketoal aad moral ooaditioo ore the great causes both of povertj 
and bad hrdth, for both go together in almost exact prc^nctima It smat never be 
expected * W - pan aur ame can nuhe men healthy mind, as w<dA as the body, 
most be heed flom irregoJarhies. Abandant wages, whieh are eqfnal to &ei(itiea of 
health, have rendered our working clasKi inftnor la some cases, both m body atid in 
mind, beeaoM they have not had education to resist indnlpnee. These classes wiU 
often eontrait had^ with a poor bat cleanly rural population, calm m mind, witbont 
a destro fi>r exeitement. The anhiect u hero (»ly slightly toncbed, it needs a Toinme s 
sanitary economy, or the method by which man beat adapts his place of abode to the , 
conditiou of external nature, most ever be a study of the most absorbing interest. ~ 

B. A. 8 . 

SAP AN WOOD, or EAST INDIAN DYE WOOD, or BUCK DM WOOD, is a 
species of the C<Btafpima genua, to which Braxil wood belongs. It is so called by the 
French, because it comes to them ft’om Japan, which they cinruptly pronounce Sipan. 
D 18 imported in pieces like the Brazil wood, to which it is fir infirior fbr dyeing. 
Tlw decoction is used in calico pmtmg f(H^ red colours In general, ipan wood is 
too unsound to be employed for turning See Bbazii, Wood 

b iP GRELN The juice of the berries of the iZ/iamaus eatkariiciu, or emnmon 
buckthorn 

SAPPHIRE The NappAire, Sultg, OnentuI Ametkgat, Oriental Emendd, and 
Onental Topaz, an gems next in 'lalue and hardness to diamond , and they all eon- 
alst of nearly pure alomma or clay, with a minute portion of iron as ^ ctdonnng 
matter The following analyses show the affinity m composition of the most preoione 
bodies with others in little relative estimabou. 



Sapphire 

CorunduiD Stone 

Alumina or clay 
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89 50 

Si1m» . « - 

00 
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Tvinm ^ m m 

05 
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Nofiiwfom IS a varic^ whudi consists of small transpanot eiystals, generally six< 
aided prisms, of pide re^sh and Uuish cidonrs. The oorandum of Hattagammana 
IS ftequently fiond in large aix-sided pruuu it is oomtnonly of a brown colour, 
whence it is called by the natives emviufi guOf, cinnamon stone. The h^r-hrown and 
iw^sh-hrown crystw arc called adamantuie spar Sapphire and salamstone are 
chiefly met with uq secondary Tepocitones, as in the sand of nvers, fie;, aeoompanied 
by crystals and grama Of oetahed^uon-oro and of several species lA gems. Corundum 
IS found in imbe^ed crystals in a rock, couaistmg of mdlgnite AdamantuM spar 
oeouts in a sort of granite. 

The finest varieties of sapphire come from Pegu, where tiliey ooeor in the Ospdan 
mountains near Bynsn. Some have been fbnnd aim at Bohenatem m Saxony, Btlin 
in Bohemia, Pay in France, and in several other eonntnes. The red vane^ the 
rohy* IS most highly valned. Its colour is between a bnght seartet and cmnsoiL A 
per^t ntby above 8 | carau is more valnaUe than a diamond of the sameweighA Jf 


it weigh i earat, it u worth 10 guineas} % carats, 40 gameas , 8 earat^ ISO gBOMttaf 
6 carats, above 1000 gninesa. A deep eolonred mhy, exceeding SO eHata in iv«%^ 
ia geneimtty called a carbuncle, of which IBS were «ud to he n dm Aaeaa eC Ifeis 
Qreat BAeijpl, w^hmg from 100 to soo cants each t hot «!»• atetamqd at 
iheorreefe. The largest onental niby knoira to he a tha iroiidtvm.lMaM JsM 
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ft*— 1 *. 

AioodblMM^Mfeiitttf tS <imteiST«faieditSOgiiiiMss. Iffo wttb^SO MiHa, 
iti vdw if tOOMneMt 1«t mder 10 esitM, tke pnM aayT>e«gtt a»i efto anritiply-* 
iB dwOM luUf a faiuar lfaaa,cne of fbar ema 
■wottUbeiracch^xW -SsoiiMaa, IthaslMeaiBldtbakibe1>bwi^plure3anne>' 
nor teluizdiicM to m ved. Vat ihto lapnMdj a nistdce anriag fbw aontoandnig 
Aa oorottdiuii niby «1A tte ^pia^ ni^ A aappliire of altarbuBixia eokmr, ir«ig^> 
uw 0 canto, waa toi^oied of ia l^iata }» pobhc aalo, fvt 70L iteriiog \ and aaouer 
ofwi mdigo Une, vdgliii^ 6 otoato atoi O gnioSt toonglit ool, both of irbleh mns 
■taeh fixwed vhat Ao preeeduig rale aaatgaa, from wlueh arc majr peroairo bow tu 
tkaay may go lo meh matten. TIm M^mire of Brunl 11 meiely a bloe foonnalioe, 
aa it* spe^o gcsn^ and inftnor hardneas ahow White nj^rea are aometomee ao 
para, that when cat and pdiahed Aey lutre hem pau^ tor diamooda. 

The yellow and green aapphites are mooh piiaed under the namea of oriental topaa 
and emerald. The speemienB whioh exhibit all Aeee ooloura auociated in one atone 


are fai^j ‘Valued, aa Aey pnive the mineralogical identity of Aeae vanetiea. 

Bendea Aeae altodea of ooloor, lapphirea often emit a Mntiftil play of cidmm, or 
eialoumtiU, when held in didfhrent pontions relative to the eye or incident fight , and 
aune llkewua preaent ator-Iike radiationa, whence Aey are called atar-atonee or 
aMarwf tmdiag Sarth S or even IS raya, tbid change tfaeir {dace with the poaitum of 
tike atone This pn^ierty, bo remxrkaDte in certain bine aappbiraa, is not however 
peenfiar to theee genia. It aeeins to heloog to hransparent mineralB whuA have a 
ihwnbotd for Amr nncleiu, and ansei from Ae oomhinflitioQ of certain oireiuaataneeB 


ht th^ cattily and Btroctore. LaptdaneB often expose Ae light-hlne variety of 
fl^phire to Ae action of fire, m order to lender it white and more hrillianti hut wiA 
regard to Aose found at Expailly in France, fire deepena Aeir oolonr 

SARD A vane^ lAalcedooy of a daifr reddisb-brown eoloar, ahnoat ap- 


Ittoaehing to black % refleeted light, and veiy deep red, inclining to blood red. by 
transmit^ light It u fonnd under Ae same cooAtioas as oomelun, but is mrer 
and more h^ly esteemed, and therefore fetefaea n higher price The name is 
derived either frm 8arx (OreeA, fleeh), m allnsion to its cohnir, or from Sardis in 
lydia, whence it is Ba|^ to have heen first bnmght It ahould be remarked, however, 
timt ^ aaid presents, in its interior and in Ae middle of its ground, emeentne 
aonea, or a maB nebnioaidea, which are not to be aeen in Ao red eoTaelian, property ao 
called. The anments eeitamly knew onr aaid, since Aey have left ns a great many 
of Aem eagTBved, bat they seem to have assoeiated under Ae title both the 
BBfdmae of Ae FmA, aaid our oorneluns and ehaloedmuea Fhny says Aat Ae 
agrda came Awn the neighbooihood of a oity of Aat name in Lydia, and from Ae 
envtroais of Babylon. Auiong tbc engraved sards which exist in Ae colleetion of 
antrqoes m Ae &h]ioAdqiie B^ale of Ibina, there is an Apollo remaikable fhr its 
fine ooloor and >ue ‘\^en Ae Btone forma a part of the agate-onyx, it is 

called sardonyx. Tor ftirtber details upon Gems, and the art of outung and engraving 
(hem. see Lsruuar — H W B 


SARDINE CAAsmta. defy, a qraie). A gmnis of fiAes, belonging to Ae 
Older AMraAoptoijpM They fimn a voy exteonve fisbmy in the Meditem* 
Been. They an laltel and preserved in oil, and are sent m large quantitiei to Ais 


country 

The qnantlty of flA ( Ais incliideB anchovies and sardines) in^orted from Italy in 
IfifiS was S,171 ewts of the valne of 10,897t 

AABDONYSL A variety of onyx, eomposed of alternate hyen of sard and white 
ehaloedony It moeh resembles agate, but Ae eoknirs, nsoslly a light clear brown 
and aa ofMqae white, an enaaged in fiat horuoatal pimies. Antidst tike Aaloedoaio 
senes an various stoun having Ac same general eharecter — of mixtures of true 
qaarts, wjA ops! disseminatedLi-^H. W B 

SATIN (Ej^., Vr and Oenn ) is the name of a silk ataf^ first Imparted from 
China, whteiiis dtotiaCTlAaWe by ito very smooA. poMAed, sad giomy saifime. It Is 
wevan upon aloott wlA at least five-leaved heaUs oor baddies, and aa many aorre- 
ponding tnddlaa. TliaseareBOiii 0 onte&wtonaeaBdfBUfotira«atmia,talBiagand 
dq^vsRag ^tenately fonv ysna af Ae warp, aeroas Ae whole of whioh Ae w^ is 
tiirowa iy Aa ahattle, ae aa to pmdana a anSfonu amooA textual hoataad cf Ae 
Aequenfl Wflchns^iag Brum toerasediatedeeggsartona, sain aomiaonwaba Sadns 
are woven wiA tiA gk^ or Altf imdennMt, bacaue Aa frutofifAi of the 
tottp, whiA axe left Assddtoi^ Ae aetom of Aa haalda, acave to at^HMrc 
Aaslrnttla Ateasoa. WatwAey wwvaiiAAfiibnnewiy,AaaOBalyfilApistof 
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<htf wup «edld cltlfaeriwi or iMold WfM Mdi 

fits TtunwK FiUHHEnL 

SATUnST, A nind UMot «OT«a «a mltata fwtb. * ^ 

6AT11I 8TOM& A fibiwai TttUrty of g:fp«iin(io^le oflkM)} 

BMd fev MMoMatel parpoMiL ^ 

8AT1N WOOD A woHoelBg wood of gwit beauty, tin pMdaet ofibcCMt- 

rexjifcK SmOema of fbdia. 

SATUEATIOBT ii tin teim employod to expww the eondltSon of a body jwiuiA 
hM taken its ftiU deco « pr^ortioo of any other aabstaDoer vith w jnah ft 

can eeiabine aa itator vltli a aalt, or an add vithan alkali. See Watt^ ** DJotionary 
of CSieinistry ” for a derelopaient of the prineiplea and poenharitin attewibiig thu ^ 


8ATUSN, EXTRACT OP The old Bane of the acetate oflead. 

SAWS Sawa a» formed foam platea of aheet ateel, and are tootind, not by hand, 
but by meana of a pceaa and todn Cireular aawahave the adTaaiageof beuig dirided 
In their teeth very aeonratelybyBieaiuiofadrnBion plate, this prermta uregulari^ 
of sue, and tmpa^ smoothnem and naifoimity of actioii. The Ufger sms of cmolar 
saws are made m aegmenta and oonnected together bymeanaof dove tads. Alt eavs 
are hardened and tempered in oil , their irregnlantiea are remored by hammeriBg on 
blocks, aSd they are equalised by grinding; The sererd fonnB of tee* do not, aa the 
casnal obeerrer may imagmo, depend upon taste, but are those best fitted for catting 
through the particnlar aectMo, quality, or hardness of the mstenal to be cot. 

“eet” of the sawcoosuta in mcimug the teeth at the psrticalar angle known to be the 
beet to fociktate the exit of the sawdust, and thereby allow the saw to operate more 
freely Don bars, shalbun, Ae., are out to length by a steel ciioalar saw, m its soft 
state, the iron to be cut bemg presented to the saw red-hot , the saw rotates at a pro- 
digions rate, and is kept m cutting condition, or cool, by its lower edge being immersed 
in water 


SAXON BLUEu A eolubon of indigo in oil of ntnoL 
SCAGLIA. TheiedlimestMieortbs Alps. See LticEsroKB 
SCAGLIOLA 18 merely ornamental plaster^work, produced by applying a pap 
made of finely-ground calcined gypeum, mixed with a weak solution of Flanders glue, 
upon aoyfignre fnmed of laths nailed togs^r, or occasionally upon brickwork, and 
bestudding its snifoce, while soft, with spwters (scagitofe) of spur, marble, granite, 
bits of ooncrete-eokniT^ gypsnm, or Terns of clay, m a semi-Hnid state The snb- 
atanees etnjdoyed to coionr foe spots and pcdches are foe several ochres, boles, terra 
A Stmna, chrome ydlow, The surfoee, if it be that of a ddumn, is tamed smooth 
upon a lathe, polmhed with stones of different fineness, and finifoedwtfo seme plaster- 
pap, to giTe It Instre. Pilasters and ofoer fiat snrfooes are smoofoed by a carpenterh 
plane; with foe ehuel finely serrated, and afterwards pdluhed with plaster by ftnetioo 
Theglne istheeanse of foe ^oss, bot makes foe snrfoceapttobe iiunredby moutnre, 
or ereo damp air See Srotm, Anmicial* 

SCARLET DTR (TeaUtire ea dcarlaie, Fr ; Sciarlae^rieretf Germ ) SoarlH u 
usualfy grren lU two oaceessiTe operaftons, The bmfera (me Drutni) tK made of 
block tin, bnt their bottoms are formed occHionally of copper 

1 77ie AoHtUoii or Oe eohwtxff AatA . — Fcnr 100 pounds of elotli, pat into foe water, 
when it IS little more than lukewarm, S poauds of srgal, and stir u wdL When the 
water becomes too hot for foe hand, throw into it with agitaticm, 1 ponod of cochineal 
m fine powder • An instant ^rwards, pour in 6 pounds of the eieur mordant (see 
MoansMT), sur the whole fooronghly as soon as foe bath h^ins to hoil, introdoce foe 
cloth, and wince it Iwiskl^ for two or three rotations, and then more slowly At foe 
endof a two-honnf boil, foe cloth is to be taken out, allowed to become pemctly cool, 
and well washed at foe nyer, or winced m u enrrent of pore water 
A 2%e mgte, or Jlntaituff Jye — The bouillon bafo is emptied and replaeed with 
water ftw foe roaffte When it » on the point of boiling, 5^ poands of cochineal in 
fine powder are to be thrown in, and mixed with oare; when foe crust, whiob fbtms 
upon tiie surfoee, opens of itself in aereral places, 14 pounda of sifiahoii of tin 
{muriate of tin) are to be aAtad l^onld the liqiKO’ be lik^y to bml orer foe edg» of 
the ketti^ a httio cold water is to be added, NOira foe bath has become uuforn^foe 
olofo u to he put in, taking care to wmee it briskly for two or three tnruai thtafo 
boil h bodily for an hoar, forosting it under foe hqnor wifoa rod wbenem H fonu ftl 
foe BUT&ce. It IS lastly taken oat, mired, waahed at the nye^ and fined. 

Below wdL ha found ihe tahlea of the ooupositian of foe ftotuOm and 
M. Lemumaad states that he hu made ffisperimentB of yerttoafom wpon. att fo^ 
fom^ ot Aa ftdhiwiag tables, and dedazea his oanyletioa fota foe fintat foit tgtt 
he ohtabed by taking foe of SohvEfor, and foe magic Sfik ^ef 
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H. Bolnqnet hw giTca the fbUovmg preecnptiOB foF nahiag a prtntM^ ecarH fhr 
vdll-irkiteii^ voollen cluli. Boil a poand of uolrerued oocbioeal m 4 pmte ist 
vster down to 2 pmte, and pass the deoocdon through a ueye Repeat the boUiag 
three thueiopoiii the reeiduam, mix the 8 pints ol decoctioa, thickeii them prt^riy 
xitb 8 pounds of starch, and boit into a paste Iiet d cool down to 1(M<* Ft then 
add 4 oizBeei<^tliec<dationoftio,aiid2oaDcesof ordinaivinanatsof tuu 'When 
a ponceau red » wanted, 2 ounces of pounded toraenc ahould he added. 

A KAuUon of chkmte of potaasa is said to heanufy aoarin doth in a rmaarhaUe 
manner Ssb Lso Dtb, Axiunx, Mubsxxde. 

SCIffiELlS’S GREER u a pnlvurolent axseuite of oopper, which may he pxepaxed 
as fhUowa — Form, first, an enenlte of potaaaa, I7 adding giadoall; 11 oancea of 
anenions add to 2 poanda carbonate of potaaaa, disaolred m 10 pcnnds of hodiog 
water, next^ duaoire 2 poanda of etrstollised solpbnte of coffer in SO poanda of 
watert filter each so)iition,dienpoQTne first progretn^etyintotheaecondfUlongaB 
It pnidsees a rich gme-green prwipitate Thu being thrown opw a filter^clotht and 
edulcorated with vsrm water, will affnrd I ponad 6 oonoes of fins beautiftd pigment. 
Jt coQstste oft oxide of eof^ier 28S1, and of anemoas amd 71^8 TUs green js 
apftlied by an analogous double deoompoaitlon to doth See Cnuoo-nmiTiKo. 
Hueh ducusium hu aruen relause to the nae of thu salt in paperhangingay it hanog 
been supposed by many peiaons to hafre prodneet'ill efi^ on dioes exposed to the 
atmosphere of soefa Tooma Under Anasnc; diis qucstioa hse been diseossed. The 
editor was titen under an unpreadon that l>r Alfred SL T^lor snnpoiea die arsenite 
of cu^to escape from the paper by Tcdatiliaition. Ur, Th>1or WAtestoeorreot^hia, 
-»4t H hu nnpresBion that dust u mechanieanyreBKrred 1 and from hla own experienM 
he adesnees no fimher than ihii. 

SOHACBIiZS. a hmd of ^ass prepared m Bohemui, ebiefiy ibr the purpose of 
wcdviM the xed coiour impai^ by the oxide of gold. See Qujsm 

J9CHWE1RFITRTH GREEN w a nuire besntifal nod pigmeot than the 

Seheelefr green. It was dueoreredmisis, by HUBoss sod Sal^, at Sobweinftotb, 
and remaiuted fibr many yeata n jurofitable secret m duir hands. JS, IfieTang hsyiag 
made Ue eompodtieB kn^ Jn 1822. it has been stoM prepered m a gr^ ouny 
edoor^worlu. BneooQot pnUiihad, shoot the aaqu time, nBother pfoeess &r maDtt> 
ihetnriDg the semn {dgment. Us prepsxation is vary sbnple* hut its formstwn is 
aceompemedwcSisaBtf mteioifiiweusanuteiKMa. 0« salxing e^nal pssts nd •oeteiu 
of copper sod aeteaioiu acid, eaeh in a bteling ewtennnted nalotum, a toUy oUrt* 
green pNcIprtalsM immediately prodaeed} whUftSk^nsptia aeid is set firesr Hm 
powdmfluuiriteatBod^j^ipWBXtobspcnwjioaadoflli^unswssidmiidaaldeefggSPper, 



























scoimis^ 

in ft (Mftlur ftotej dsce irlieB dMomiw^ed lolpfairiQ ftctfr m ftmlte eteir Is 
eiHflM. l««ftpbwUaotdiftng»dbyftryiag,^C]m{i w ftBtOftjfia»lij>iMftfc>€ftteJ 
mwMer. Bbl IT ^ Iw ViUed ta ftddtilou hq«or ftro 'cbidi it «a»fv 9 i^pcUrt 8 d» 
itiooftehftngeilHttrfoiir, •• ft8;grBgRtiaa.«adliM»»tt«9^^ 

snAefcimofftdflaaesrftiialftrbeftatiftilgreeBpowdar. AcBneftfidiawlftMiAevi 
bj «1iaZhUoa <K> KX flwutei, «» M oMsiaad at the end of Mwrid AMift 

mixiog the tiro beduig KAolioiH, aod aUovuig tbc wbato to cool togcAef. b ibft 
latter eaae, tltO pireaipTtftt^ irhioh la 4%^ moA floi^ at firo^ beeomet ABmar !» 

dogreeii it next betraje green opeUt. lAun preBettit«4yuierea«»» till tbeaiOM givwa 
■ke^ther of a otyitalliDe oonatittitioii, and of a MiUriaote' tist *Km if 

fi>n^ bjf ebolbboa. 

ttliea cold Viter u added to the mixed eolntiooa innnediately after the preotpitate 
takes pleee, die devel^meat of the eolour is retarded, vith the eCbot of 
moeli finer The best mode of procedtin is to add to the blended eidatioiu ftieir 
own balk of etdd water, and to fill a globe np to Oie neck with Uie mixtara, m otder 
to prevant the fbnnahon of anj sueh pellicle on toe snrfkee, as h^ iiiHing tothe 
bottmn, excite preinatnre orystallisation. Thns the Teaetioii continnea dorii^ tvo or 
three days with the happi^ effect The ddEarenoe of tint prodoeed by these 
ToriatiODS arises merely firam toe different sicee of the crystallme parbcles, flar vhen 
the sererfll powders are levigated opon a porphyiy^ stab to the same degree, thqr have 
the same s h ade. SitowemftLrth green, aeoortong to M. Ehrmann*! rewarohes, in the 
filst BuBetui de la 8octet6e ImAutneU* MuOuauent ecmsiste oC oxide of copper 31*6fifi, 
aneniouB aetd 58 6S9, aoetio acid 10 994 S^tner has given the fidJovittg presertp. 
tton for making this pigment, — fi>r 6 parts of arsenioua acid, take fiom 9 to 10 of 
verdignsi diffiiM the latter throogh water at ISO’’ P , and pass toe pap through a neve; 
then mix it with the arsenical «dation, and set toe mixtare aside, tdl the reaeboa of 
toe ingredients shall prodnoe toe wished-for shade of cdonr If a ^owish tmt be 
deaired, more ammo moat be used. By digesting Sclieele*s green in acetio acid, a 
varietv of Schwemfiirth green may be obtamed. 

BoUi of toe above colours are rank potaona The first was detected a few veara 
ago, as the ooloiiring matter of some Panman hoahoar, by the oonsed to talmrdir 
amee which toe oonf^oners were pntoibited firom nsing it by the French govern- 
ment. The Prossian goTemment have also enacted a law against the aae of the 
arsenical greens in paper-hangings 

SCOPABINBi C**^0** (?). A base found by StoobooM in the broom plant, 
Sjoarbam aemoruoa. 

SCOURING Tlua art is that which la employed for removing grease spots, &c., 
fW>m clothes and ftiniitaie, which require skill tmyond that of toe laund^. It » 
divided into two disunct bmnehes, vis French and English cleanup We wtli first 
give an outline of Enghah cleaning^ although toe other (French) has no more to do 
with toe French than toe En^is^ except in name, and that la kept because many 
people would not fancy toe tbinga were done properly if done by an English procesa. 

Gentleinen^ dotoes, each as trowaers, coats, are treated in toe foUovug 
manner. They are stretched on a board, and toe sptto of grease Ac., first taken out 
by rubbing the spots well with a bnuh and cold strong soap liquor, tb^ are then done 
all over wuh the same, but the grease spots are done first, beranse they require more 
rubbing; of ooune^ than toe other parts, and when all the sabstance was wet they 
would not be 80 easily dittingiushed. After treatment with the rtroug soap hmior, 
the Boap is worked by a weaker eoap bqnor , the artiolM are then well washed off 
with warm water, and treated with ammonia A/ucil), BOlutiou of commoia si^ or 
dilute aeid, aooording to circomstaDoes. ^hey ate then drained, beaten out with a OtUe 
aix& pressed and dried. 

Laiaei arUdea qf tons, aa sAovb, and aBotSta drama . — ^Tbs nets srefirst removed 
by rubbing them on toe board with veiy strong so^ bqnor, they me then pat into 
a BtroDg soap liquor, and wdl worked about in it, ton taken oat and treated with a 
weakm soap liqum, to work out toe soap, Ac., rMed with warm and cold watm 
elteniately I treated wkh solntMii of eomituw salt or v^ weak amd, to mainfftin the 
colonn. Tbcyaiostatitoed. if iuoea8aiy,aiidirwed. Wotelen dressu that are tekan 
to warn ai« ealsqidered insteite of ironmg. 

S%lk dreaata, Ac., ana always taken to pi^s, and each piece tome aqmnate^, and 
as qoieUyaB possible. If there are any qiota of grease, tfe^ are taken tmt fir^ aa 
above meatioiied. Each |H«ce, idler the apota nra removed; » muaediatoly ^oed in 
a teroag soap liquesr, and well vmked itoont m it, mad toen mte • tUniMr sotoQteMr, 
weB washed out with oidd iratei; and treated with Kdniioa of eonmum ask, «r vpey 
imto acid, or both, » reqatred; caob piece u then neat^ tolded Md'VSuitfteftqpd^ 
agam fidiM sftioothly om placed in diy sheets, and yeto Bd» ea an to 
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from Oam f an ^ bita a fitting E litU* «ajl vster 

wedtoUxAaudtfjia^; BMdjMbkd widte 4fl <hum I 9 

JSWuthiM^ M owmo^ &e.~*^Xbaatt iUag* .are fate a tol^ « atrang ecdd 
soap ItqiMr.aad vdl pniwAad abontwUi a laige voodan pnochuada aad 

a f^tat 6aA duptaia npaax 4ia Wag:pHiperi [7 duia. TKaj im ihm treated la tha 
aame maaaer JBA waaker aoap fi^aer, trail rlaaed «iA tniar. treated mtb aofluaoa 
aah fir Y«ak aeid, aa reipiired, -arnag ooti and dried. Woollen Amdtare will gtmnUy 
reqaira to be treated aeraral Hmea with the firat atnmg aoap llqaM; to mwra the 
din. bud fbr oottoa flmtnre onee will be geaeially anfOcienL 

Cn]Mla>— Tbaaa no trail beataia then laid down on die floor of die dye>hoiiae^ and 
weB oerabbed with atroag eoU «ai^ Itqoor. by meant of a loag^haadled braA or 
broom, thoB treated with atreafcer aoap^oor ( vdl linaed with water, br fhvowiag 
paibitf water over tlieoi, and a^ robbing with the brash, treated wi4 watar.to 
wbfeb a very emoB ytuniify of solphnric acid baa been added, to retam the oolonri} 
nnaedagaiD, bang ap to dram, and then hnng np in a warm room to dry. 

A gr^ point in thia kind of cleaning » to nae sbmg cold eoap liquoret and t^ 
emnot bo done widiotdiaaiy soepa, ai they congeal when eold, and on this aoomiDt 
Fiddb soap b the prmdpal soap which la aaed, liecaaM It b nude from oil and does 
not ooagMd, aad 1 rather expect 11 made from the o&wt obtained in the manabctara 
of oompoute eandlea * 

deama^ b what u called dty eteamng In this prooaaa the arbelea ne pnt 
into eamidime and worked aboat m it, drained, aheeted, and dried. The eaniphme 
dtaadlTM the grease^ &a, and doea not io 2 are the ooloare ; but when things are very 
dirty. It dou not clean eo efleetnally aa the Ungltrii metihod It u, however the cmly 
procesa that can be emplcTed m aonw caaea, aa in cleaning kid gloaes.— H K. B. 

SCREWS. The elementary idea of the ftrm of the screw » obumed by Tegardlng 
it aa a conbnnooa eirealar we^ j and it u readily meddled by wrapping a wedge- 
fimned piece of paper aroond a t^linder , die edge of the paper then repreaenb the 
line of the aerew 

The nae of the aerew a wdl known to ell , aukl the 9 <teBZ of eoftiaga rod efinm 
or ateel into a smew aearoely reqmrea any deaerlptam. The mampulatoiy detaila and 
the todla used In flieir manolaeture are admirably aad moat ihUy described in Hoit- 
eayffde ThraiM oad Medameal Mattpedahum. 

hEA BTynyoKm mantniam. The aea hdly— sea eryngo or sea hnlTcr 

— IS found oa tile aad 4orea of Britam, and on tiie Enropean and African ahorre 
of the Meditmaneaa aea. The root waa at one time much used medtdnally It is 
now used as a sweetmeat. It m chiefly made into this candied form at Colchester 
mBssev. 

There are two other apecieai, fhe E f<ettdwm, naed in Jamaica as a remedy for 
bynlMieal fltat and the E agaoMvia, sometunes called rattieBnake weed, from 
tfao eucamstanoe at the ZfoRh Amenoan Lodians namg it aa an application to tlK 
bite <if that serpent 

BEX 'AXV.'Sb Cranfoe. Toe Crombe marituita^s a naAra 01 fneEnffhAi coaSt, 
and IB found as for north as the Polar cirelei The plant la blutehed in ^nog, and 
the etiobted leaves are used aa a dekcale vegetable. 

SEAlh EMOR AYING The art of enmamp gem is cme of extreme nicety; The 
atone hamng received ttt desired fonn from the lapidary, tiie engraver Axes it by 
cement to the end of a wooden huidle, and then dnwa the ontline of hii aolyeeW w {4 
abrern needle or a diamond, upon its smooth snrfaee. * 

Fw 1593 represeiDto the whde of the seid engraverb btbe. It oonaiata of a table 
on wfamh If fixed the mill, a small horizontal cylinder of ated, into one of whoae 
exhamltiea the tool u inserted, and which » made to revolve by the oMal fly-wbeel, 
dnvea by a txeddle The todli that may be fitted to the miU-oylnider an tiie fol- 
lorriag. 2S93 h holhiw eyhoder, for deMiibisg oirelea and ^ boring, 2594 
rnknohm tool, or rod terminated iy a tmall ball 1 fig 1595 a stem tenaitnated with 
a cotti^ diae; whose edge may he either roonded, square, or ahaip} being in the last 

Ebvhig fixed file iptd beat adapted to hb style of work in the mill, the artist 
ampRes to >ti ettiting niint, or e^ some diaaoad powder, mixed up with oflvo 
oil{ and toming tiie wheel, he holds the stone agamet the tool, to sa to peodoee 
the wialmd-far ddmeatum ond crouon. A similar a^antus is used for esgVKving 
on ghtn. 

hi order to give the lughtot degree of pelisli to the cngnaTing, hxda of boxwood, 
pewter, or eoppar, bedanbed with moisteftM tripoK or ntten atone, and laitiy,a broeh, 
are ft eta ne d to tiM mdl These an Werm like tite above eted Ittintmenta 
Uodecn engrevinge m pKaeuMH ttonee have net in gnwial the same fine pditii aa 
theeneieat; 
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mty be engnred by tbe machine at once, eiUier la^er or smaUer than the ozi^Dal 
ftrw irbieh it u copied Most of these engraving znaebiaes are upon 6tt pnneiples 
described ander GakTOiG bt Macbinert « 

SEAL 1 SEAL OIL , SEAL FISHERY See Oiu. 

SE ALINO-WAX. (Cwc i caehtUr, Fr j Siegdlacht Germ.) Tbe Hindoos from 
time immemoml bare possessed the re^ lac, and were loDg aoenstoiiied to nae it for 
sealing maaascnpts before U was known in Enrope. It was first imported from the 
East into Yemoe, and (bea into Spain \ m which ooantry aealing’Wax beoame tha 
olgect of a considerable commerce, under the name of f^msh-wax. 

If diell-lao be eompnoaded into sealmg'-wax. immediately alter it has been separated 
by fusion from tbe palest qojJitifls of stick or seed lae, it then fimns a better and less 
brittle article than when ^ sbdl'^tae is fused a Beoond tune. Hence seabog'Waz, 
Tightly prepated in tbe East Indies, deserres a prefneoce over wbat can be made in 
other countries, where tbe lao is not indigenous, Shellac can be restored m soom 
d^jree, howeTer, to a plastic and tenaotans state by melting itwidia rery supll portion 
of tocpentine. The ^eat shell lae is to be Selected fin- bnght^ooloured seahng^wu, 
tbe datk kind bring reserred fiir black. 

The fonowmg proportions ioot be fiiUowed for making red aeshag-wax.— Take 4 
ouaon of ahelMae, 1 omiee nt Venice tarpentme, and 3 ounces of TenzdUon. Mc3t 
die Vui m a ooppw pan supended over a clear obanoal flrei thn pour die tnipontuie 
slowly mto it, and aoon afterwards add die yemulioni stuxii^ Ivukly all the time of 
tbe mixtare with a rod in either band. In fomung the round stuks of sealmg-wax, a 
oertun portKMi of the mass shonl^ be weigbed while it m duodfa, dimded intn the 
deiced nnmbor of pieces, and then ndled out upon a warm marble slab, by means ef 
a smooib wooden bio^ like that oaed by apodiecanes fbr rrilmg a mass ct ^ta, 
Tte Oral stacks of aealmg-wax are cast m mootds^ with die above oomponod m aetata 
itfitamoit. l%e ssaits ofdte luies of jnnetion of the monld<box any be a ft ersr aajs 
removed by holdnigtiNsdofci over a riear fire, or passing them over ahbe gas^flaadL. 
Marbled sealmg^wax is made bymixlw two, th^ or mors eolonred kinds of 
while they are in a acnd*flnid state, yroro the viseidity ef theeeveral laasaes, ftefet* 
iaeorponiioa is left fncoB^lete^ so as to produce Ae appeanaea^aTmarblbg. €kdi 
sealmg-waxis Dtade nm^y W itimng gdd.cohiaMd ssica spaDfilea into aaritafi 
resmi. Vftm may be sooMedby utrodnebg a litde snsirtMl eshsfnMit sf WM, 
or other petfinsm BTl part of Masmc^PerabeiasdtedaisogidtbM 
ssa]»g>«ax oomphsitiCD, an ngmebte fla^anee wSl be axhaJed jil tiA el aeaMsg 


lAkit SiAttlanu>1ilMko»!TMi3^IAidfeMrTMfiir!a« edoBfj^ dMttw «f Uadk 
8eAUM^wuU<AeB«aitll«ntBa«l&teiias «Mw it rwtt iBtodtt 

MX the &Ae ci R imSh. 

The MIovuvpnpQttians HPR abated to ftm good 

Xtdli/b, 4 <». VenatiKa ttt^pentiai^ 6 oa. «hea>le«» | os. eelefbanj^ 1) am. 
citmabir, ^k. 

HmflfM. a. — 4 OS. torpeutiBei, ^ os. alicU-lao, 1 ^ os. €<^0^10117, 1 ^ os einnaibsi^ 
miflMds to etdoor 

Fata Black os. Yenetian tnrpentme^ 0 oa abell-Iae, k o** coli^booff lamiv. 
\iaok. omced « of tn^entliao aa naeli aa u reqoired. 

Black 4 os. Venetuai toifeotme^ 8 oa shtdl'lae, 3 oa edt^hooy, lanp'Usok* 
•nil oi{ of tn^wntme 

Feffine — S os Tensdaa tupondne, 4 01 shell-laa, 1:^ os. oolophoDy, j os. kwgt 
TiAow. 

BaHk Brews — 4 00 Yenetian tmpentme, 7J oa aheU-Jae, 1^ oa. broirn En^ 
earth (odire). , , 

Brews — 4 os. Yaaetian tnrpeodne^ 7^os. bheH-lac, 1 oa brown earth, J oa 
cinnsbar. 

, Bonk Bhw 3 <mr Yenetian toipentine, 7 oa. fine diell-lao, 1 oa. ooiopbon/, 1 os 
mineral bloa. ^ 

Greem — S os Yenetian torpentine, 4 os abeU-lao, 1} oa eoli^boB^, ^ oa. Icings 
yeliow, ^ OS. moontain bine. 

Chli — . 4 os Venetian tnrpenboe, 8 os. ahell-lac, 14 Aaeta of geniune leaf gold, | 
os. lironse, 4 <» magnmts -with oil at turpentine. 

SEA WATER. The fdlovuig hu beeik given as the STerage eompoaition <rf 


ars-iramr in 100 parts — 

Chicunde of sodium ------830 

Chkiride of magseaiam ------ 0*36 

Barbate of magnesia ' ------058 

Carbonates of lime and of magnesia - - - 0 02 
Snlphate of lune ----- - -0 01 


Dr. Jidin Davw informs ns that carbonate of lime u chieflj found m aea-vatcr 
near the eooit Xte Oeorse Wilson proved the esistenee of flnonne in the waters oi 
the Oenoan Ooean, and Yoret Lammr obtained it foom aea-water oolleeted neu 
Copenbagsni Malagyti and Doroeber have detected silver m searealt, and Mr Yield 
hu shown ibid the copper sheathing of ships s^MUrntas silver, in the proeess of tune, 
flrom dm watera of the ocean. 

Lead and copper and some other metals have alao been detected in oea>water, and 
in Rm aahea of aome nanoe plants. These metals are said to exist in the sea^ 
■waiet la foe form of tfotendes, and to have been denvedfomn foe native siiljdiidei 
of foe metals the action of the ofalonne ia foe water(f). bee WATsa, Die* 
mj»i>} Watbbs, Mnrxiux- 


BBG/tSTASfSL AfmMctiawiiai^aacmaynjeamaicaiftdrmcliacFcmpAtfvtiiT 
impart to foe for of antmals foe property of felting, whioh they did not pienonaly 
poeieas. EeeFnii Kbbcvrt. 

SEGGAR 8ee Saoobb 

SELENITE Hydrated ealphate of lime See AuBAenea and Ommf 
SELENIUM, foam foe mocut, is a peenliar pnneiple^ discovered by Sene’ 

Usfs in 1817 It ocetixB ^srinriy in oomUnation with sevend metais, as lea4 cobalt, 
eof^, and ^liifosilver, m foe Harz, at Tilherode , with and stiver (JSWdamir) 
fo Sweden, wifo tdlnxinm and Ifounth in Norway, with teUarlnm and gold in 
Biflbenburgen, m sevend copper and iren pyritea, and with solphor in foe voliwlo 
peotaote of foe Lipati M a ud s. Seieaiiim hss hesn found likewise in a red sediment 
whieh foems apon foe bottoms of the lead ehambera in which oil ef vforud has been 
made foam a paeoliar writes, or pyiitous sidphor. The eactnotioa at seleniiim foom 
fom Sspostt is « very coaqdex pNecia. 

8elemm,«Asr bmng Awed and slowly eooledy^meaia of abbush’gny odoor, wifo 
a gB ste a m g earfoee; hat it w a reddifo brown, sm of asetallie lastee when qidddy 
eoded. ft ft baibfoi^ aot wsty hard, and has litde tendeney to asMme foe eqra- 
tdfom afoba. S d ag i am ft daris^ad m pafwdeiv ttd tnaq^Mean^ arlfo ^nbj east, 
fofomwalm. ftiapedflegrwr^ft4«ii ItsaAmsatfoatsfopeMtaiaof 17«° Y., 
M of a pasty eosniMsaOy at UgaU at a eamswbitfU^ heal, foiai^ 

inctetaveaseladafoyAovv^oaKikWhiAeeiideiueftlebiadtdwi bat&afoeaft 
the dames have a einaabacrndaofoeK. Ran Wftcf JMedimaiy efOMmtey.** 
fttLTEBB WATER, See SaM-WAaga, «sd WAnM, MnW. 

8BMDULS. llmBMaeghwbinaMaladaaatafoeliqialuidfMiDialFiAeat 



(SEEFEamKEL 


flow after Ac ibtiB flap fcaa bao jpawaift in 

laedMS. JQm tuft pudUe i» o1>taiMd ftou iba viieat of Ae waOiA fart of 
fivrepe. 'WWl tlio nmoale tba flue -wlirte Panifan teeafl oalied ^ baked. 
BdMbl adUeit aflatnva to peeduet n gnat pvpcation of aeauMde Aran Aft 
gndDtd «ka«t of Kapleo and Odeau. ^ 

Qnumlp ptepaiattosM of vheat d^rtrad vi bnn are known m Aria ao nnt w m 
ttmoiii^woi^aadtMaiuw^ivi^* ^ 

fiENEO^ OUH. Tbfa gam » prodooed flrom Ae ilcaeia SenepU, a tree p 
Arab feend A Anbla and Ae interior Afoea See Gm. 

SEPIA ia a pigmint pnpared ftom a black juoe aecreted by certain glyiida of Ao 
cnttle-flA^ wbiA the uiimal tgeeta tp darken the water when it is porsned. One part 
of it u capable of making 1000 paiia of -water nearly (qaiqne All the vanetiee 
tbu moUnioa secrete As aame ^ce i but Ae Sepia Ae Seput lohpo, and 

the Sgiia tentmaa, are eldefly aonght after At making the pigment, first, nbioh 
oceura abondantly ui Ae l^ditemnean, afflards most odour i Ae aae eontanui^ 
It being extracted, tbe juice u to be dned as quiokly m poanble, becauae H runs 
rapidly into pntreflujtioo. Huk^ insoluble in water, it is extremdy d^osible 
thnKigh It, and la rmy alowly deponted. Gaaatie alkalies dissolve Ae sepia, and torn it 
brown , but in proportion to the alkali becomea carbonated by cxposnre to air, the sepia 
tails to tlfe bottom of Ae veasA Cblonne blanches it slowly It oonsiste carbon 
in an extremely dmded state, along with aUmmme, »latine, and phosphate of Lme. 

The dned aative sepia is prepared ftw the pauter, by first tntaniAig it wiA a little 
eaptie lye^ Aen adding more l^a, boiling Ae liquid for half an hour, Atenng, next 
aatnintiiia tbe alkidi v»A an aoid, separating Ae precipitate washing it wiA water, 
and fina% drying it with a gentle hea^ The pigment u of a brown oolonr, and a 
fine gram 

SEPT ARIA (tirom aeptam, a dmrston), called auaently hiijiw Bletmontu (Ae 


of Van Belmont, ftom their fonn), are calcarenas concretions intenected by Terns of 
calc spar, which, when calcined and ground to powder, Arm an excellent hydraulic 
cemeat. See HTunanuc CsmaiT Ihey are caleareons mudstones, which ai^pear 


to have aecomnlated aroand deeomposfaig animal and vegetable matter, and the veins 
of ealo spar are Ae resalt a sub^oent infiltration of water holding iimc in sola- 
tioo into Ae cracks which were oaused by the Annking of Ae masa, during the 
process of eolidiflcatioii. 

Ftom Ae Kgnlar arrangement of Aese eraoks, which generqjly assume pentagonal 
forms resembling in appearance Ae divisions m Ae shell of a toitoiae, septana have 
received the oomtnon name of tnrtle-stonea or fossil tortoises. The turde^stunea 
found in Ae Oxford clay at Weymouth, when eat into alaba and poluhed, fcmn very 
handsome tables. The niimber at veina of eale spar, upon which Aeir bean^ 
dcpeoda, randen these tnrttonstoncs unfit for fomut^ an hydianlm eemenir in oonse- 
qitenoe of Amr fbrmdung too great a quantity oi lime when ealomed. Septaria fit 
fnr forniAing cement are dredged in barge qaantities u Chichester harboar, and off 
f&c coast of Hamptfoicb «a<2 aos o^so ptoaated ihtm Sarwr^ Sbeppyi aad «sra»/ 
ot^ places A stratum of septanan atone, forming the Brood Bench on Ac ooaat 
of Doise^re, affords an exoeUent cement, and la qnamed. — W. B 

SERPENT A ebamieai toy, under Ae name of fnaroahk StepwC, has been 
recently introduced to Ae jnvemle worldi at oonaute of a cone of tanfiul, nbont Ae 
sue of a thimble, filled wiA snlpho-cyaaide of mercury Ae base being set Ae 
bottom side oftfsaiifier, Ae apexof Ae cone is ignited wiA a spiU, Ae ^serpent* Aen 
appears like a veiltaUe Fbcenix growing out of Ae flame. 

SERPENTINE, Is a mineral of Ae mtgnesiaa fiunily, bemg a hydrated rilieate of 
magnesia, compoaed of sAoate 43 64, magnesia 48 85, water 18^1 » 100. Its oolonr 
ia chiefly green, aeldam of a unifonn thit, bat generally of sarveml Aadea, arranged in 
dotted, stt^ied, and elooded deliaeathma. F<nr Ais reason it has reoeived Ae flame of 
serpentiiM Qae i^iolite, from o^s, a Mtipmt, sod Uthoe, s<dm), fintm the fonded 
wsemthmee which it bears to Ae skin of a serpent, boA tP eoloor and mits spened 
or moctled nrrnngeinHit S^eetlle gravity, 8*0 to 8*6, It ts shghtly uictuons to As 
tooA, seetile, and toogb t and Aeiefeie easily cot iato ornamental forma. hsa 
been Avided into preoioaa or abUe aerpentme, cmnpnBhig the purer UanahiceBt and 
masm vanetiaa, wiA a rich <Ave<^[reen oohmr, and eemmon ser^tmek sr the ogaqiM 
vsrnhea, fonring extendvn loA masses, hks these of Ae Xiaard n CornwiSL 
of Attglesea, Porteey in BanAhbu, Thast and Fetter m Shetland, aad EShlda sn 
Baxany. . . , 

Serpanbiie, Aongh ao soft as to be semteked by eaLoareens ^ax^ aad t^||a|P8lM 
m AelaAi^ takMagood poliA,snd ibrna a vssy beanflftri o»oaaiMi|HftSMFto^ 
2obU« H has long been uanoftetoxed Bto« wtriely «f artules. wdaft 



m^im tihrmittyi ani vitUn teat ftnr »s»n lym Waft « ya W ii *rt m 
Gu^wall, y|Mr% llv woM «f pw < t<te »msuqot,U te niMte fait» eoimna. wea, 
danoicT^piMaBaate 4»r^^ 'Am aeap^itSM of I^ciK^ te atee a 

ratj ’bmofalBcl atan^ «ad ma eapoaaed fbr BMoftetariiir lato ainlter 

«|n«cti. itete Oomith aqtpta rt faa «ad Steabte wm aba aant M Bitetcd in c«iiid«p- 
al& jjaaatiMai ■aAaratbw weM Itemly, l>iit are m logger, oaad ladtenanuteetara ^ 
carb&nato of aoagBaaia. Seqpen^ te aaedirith advaittage ftr tin Tnidu of siatea» 
iheIniiiicoratoTeandfiiniaDM,aadtbebottQinttflfbakanroa«aa.^H. W B. 

SESi^DH 01L,orTEBtOIL. BeeOiu. 

SBWfMQ MiLGBllfE& The Uatoigr of theae iDgaoioaa mTentiMu haa heen aa 
well told bv Pnfeawr 'Will^ te hte nport cm the maentevy ter irqreii tebnaa of ^ 
Faria ExhiUtioOt titet we do set hwa^ to honow flrom it» 

At the Fam EaUbitioa in 1$M, fboiteen exhibitors came nrovided with eewm^ 
aachmea. They wei« fif difiteent duHraeten, and ha^a been dmded by Mr. WiUu 
into fiwr elaaaea. 

, Under the firat claai came the machmea in. which the needle te paiaed eom|detely 
throngh the atofi; ea in hand worUng «• It is so natvvl, m the flnt attemirts to aake 
an autoiiiatie nutation of handiwork, that the unitatiaa shall he a slaTisb one, that «e 
need not be Bnrpriaed to find tiie earlier nuehmea omitriTed to gnrp a common 
needle, posh d the atofi^ and poll it ont on the other side.” 

Hamas Stone and James Hc^erstm, and some others, patented machines of this 
]dii4 whidi proved abortive. M. Heilmann exhibited an embrcndenDg machine in 
188^ in wbiM ** 15(V more or lem, of necdlee are made to work aimiiltiuieously, end 
embroider each the same flower or device upon a pieoe of stuff or eilk stretebed in a 
ftamc and guided by a pentagraph.” See £^|Baoz]>m»o Macszji& Several em- 
broidering machines nave been from time to tune introduced 

The second class of sewing nuMdune was that known as the ehidn-mttch, or 
crochet.* This is wron^ by a so-called oroebet needle, which tenmnatea with a 
hook, the needle is grasped hy the oppoaite end, and Ihe hook poshed through the 
stu^ so as to catch hold of a thread below, and. being then withdrawn, bnnp with 
It a small loop of the thread, the hook of the needle retaining this loop is then re- 
passed thtou^ the staff at a short distanoa in advance of the fonnw paBs^e,natche8 
a new loop, and te agam withdrawn, bmigiiig with it the aeeond iMp, which thus 
passes through the fi^ Soeh a senes » ehain-atitch, and may be used either 
to ooanect two pteo w together, or as an embttndety itit^, for which it la well 
adapted, by da oraamentaT and beaid-like appearance- U Thimonnier patented in 
1830 the flm nmehine of this character. M. Magnin was associated witii Thmunmier 
in 1648 in a patent fiv improvemeats, and in 1861 it waa exhibited in London. 

In iS49 Morey and Johnson patented a sewing mschtne in this country, in vhidi a 
needle with aa eye near the piant, perpendionlar to the cloth, was eombmed with a 
hooked mstrament parallel to the cloth, for effecting the same pnrpose as the oroebet 
needle. Mr Singer loijmved on this, and ho introduced a oontnvanee by which 
hiB marbino fimne a kma of knot et every eighth stitch. 

The third elaaa of sewing machines u wroaght by two threads, and, aa the atuda 
prodneed by them is known m America as the mml-iag shcrA it be presumed it 
was euidayed 1^ the makers of ftat article before the intro^tion of the machioew 
In the uaiial meohanieal arrangement for its production, a vertical needle, havmg the 
eye very near the point, u eonstantly anp^md with thread ftom a bobbin, am te 
canned by a bar, wbidi is enpable of an up-and-down motion. cloth beteg 

nlaeed below the needle, the latter detee nd a, pierces it, and flonna below it a amaS 
loop, with the Sunad earned down by iie eye. A small battle, which baa a horteontal 
motora beneath the doth, is now caused to pus throng this carrying widi K its 

own thread. The needle rises, bot the loop la retainad 1^ the shuttle thna4 The 
eloUt being next advaaeel throogh the apace of a aMeh,tho needle descends again, 
and a fktw kmp is mad& Ihte prooem beiw repeated ahmg the Ime of the aeanL it 
rsiidte Oat ^ t>(pat thnad weiie down, a thiwi|(h aant neerito hole, and tut 
tin lowtetfai«adpaMeaSmM^anamloopa,8adthaiaeeareatheworic. Thafint 
machine ibr prodhwu^ tine 3Wh waa invented by Walter Biiid.of Kew Fork, te 
1884 SevotelpafBati ter idtetamiw this shtdi have been obtained BoweTapatoat 
waa CM tif ibe aaoat piaelteia. au. Tboaou of Londoai beeame tee poaaeaaor ot 
Howe’s tfiateiit. Tina wu teq^mvtSl, mad a new pateat obtamed m Ja&a, 1848, 
which waa modified teBeeeWbir of thilfyem^ Thte auebme haa been eaiendvtiy 
used. Thte bmefiMi. says ibe.pateaMa* caapsta in oertaia aovel arrangemeata ef 
mmteteefy, wbenby teteioa of unona testena amr be sewn togeteer te aaeh a 
maaaer utoprocteaaafirAaiidbutmgaaui. By thia tevsntiim a itetde^ when tee 
pomt ef tee needle hu dMned tee okte or ette tebete nwler opian^ and larin^ 



sEwim aucfimsa 

m l0« drdaeBa,pUBW ttfoegh thst Umd aiklleBy«a«<kx«aaaftl3ie 

hy nrlieh mwm tiia iwwBft yfhea k a viAdrawa ikHm «ii« d<Mh» 

hmeik O* thread vifh it, kft*w ft ^^Atenad Iftop on thft ofro^ jMb at ihm obA to 

that at whidi h entered, lift Wwie dke& puning Ibnrard M tibe df ^ 

length of the nitch jeoured ie amm pieroed with the needle, ind nimeh 1c la Hh» 

mnueir prodaoed. A dravrog of due nmohute la ihowA In IfeM, whidi &• 

mderetood IhMn the flowing deaenjtdoB. 


1596 



1 Tie ueedU Place the needle m the dide a, 'vith its flat aide towarda the ahattle, 
and the groored aide m front Turn the vheel of the machine ipund till the Ime g on 
the gon-metal ahde is level trith tUh line g on dm non Place the €ge of 

the needle level with the top of the ahattlehox, and aciew the needle fiist 

a If the eye is above the box when the maiha correspond, the needle m too high | 
if the eye cannot be seen, the needle u too loir 

The needle shonld pass down the centre of die hole in the ahotde box; bat if it 
does not It can be made to do so by bending 

4 Tht itsedfe thread rnna from the top ot the reel, through the nnge m a, end 
dirough the eye of the needle. 

6 TissAntde. It is neoessarythid the first coil of eotton be woondelosely on the 
bobbin, or it will be diffleult to make it lie aide mde i»hw that on ordinary reela. 
Tie reels sbonld not be filled above the brass, and the cotton or ailk shonld he free 
from knots, which gometunes pull the wire oat of the ailuitUe. 

6 The thread mast ran from the under «deof the bobbra, round die wm and oat 
through holes, }los 1, a, and 8 If the thread u not tight enon^ mias No. S and 
let It come oat through Nos. 4 or 5, or it may be drawn throng five hdaa. Fm 
the ahnttle la the box, turn the wheel ronnd onoe, then pull tha end of die needle 
thread and draw np the shuttle thread through die h<de m dw plate. Place the 
olofii under the mover, and the nuushme !• ready for worii. Tha pnmar tune for 
turning the wrak to sew a comer, fro., la whea the sprmg at dm top u luted o£ 

7 length of atltch is regulated hy the screw k at back of nnuflnne. 

A ThetigntneBBoftheneedtodiKadisr^nlatedlndieiorew V 

9. Tie Iwbtnesi of the ahotde thead is regulated^ paasmgtha dfraad dom^ 
more or lessholea. > 

II. The quantity cf thread polled tsS the reel for each sdtdi ia ragatatad by 
position (^the piece of hraaan. Thelowertfachideatitssinddiftgrttterdm fnaa- 
titypnUedoff when dia doth is thick, more thread m aasd,aDd tha end cfflbhMnsa 
B should be lowwed ; when thm, raised. It dionld be in snoh a poeitioii that lh|i 
1»im|>et<o u drawn oesr^ down to the jnn on the slide when a« shtrtde paesec^ 
toroni^ die lo(^ 

A patent wae obtained by John Thimias Jonfti, of CBswrib it 
iM9, Sir ft Mwing aie chin e presentiag nuny norshleB <904 


^ SSWING MAlC^ZHES. 


VAl^eNSm tfWMfltrUi 

OH iiMaiAoiskgw «f n liKfng Ik 

top tpoa vbMh tba tawfatg or vdlo^V iq;imtt(mi«r« oaniedoia. Be9c*t)i fUt |Ait- 
fbnti>aiiA Mfrflbeaidflrtt.kluibxttruumfMiMnsoBtftI flntUMdoB ibaftnioiiM 
in hi iNvuag wia «|nTk« ft tong enok, » oMoietiiif rod & 

jcmitod »t Its oppesxtB end, dhwslv to 9 m shuttle dmer or shds ]»«««, voikhig in n 
hfinaimlsl i^dds nesss benesfli opixMite or front end of the ^uaronai or tsbic. 

The tfstsMtiaaslMfthss also •uodia' and ihorteraraDk ap(»iit,tbest«dpmorwliidi 
IB eoBMSted to the i>in of the longer orsoh by su orerhuigmg link piece, j^onsion 
being nsde ibr tin sfiastmnt of the rAntne positiane of the two^wnaks as y^ids 
their seqEneiiee of tevolothtt. It is ihla shorter crank vhiidiaotiiatea the needle moTe- 
ment, the pm beug entered Into adtffiarentiaHy slotted or opttuted cam piece, frnnuig 
du pMideM lower end of ubeot lerer, wnriung on a stud centre, in the intenor of die 
orerheed bracketor pillar arm of the framuig The centre on which this lerer woAs 
is in the bonstmtal part of the orrarhead bracket arm, and its oi^iOBite or free working 
end has a reetangnlar dot m it to embrace a reotsogular block of metal working 
frerij apCD a latm centre stud upon the Tertical needie-ean^in^ bar In this way 
the needle hes imparted to it a dl&rential reciprocatoiy Tertioal morement, the 
peculiar eemieonon of the needle bar with the actnating lerrer having the effect of 
the needle m the meet acenrate manner, and prerentuig jarnng and wear 
These are the whole of the pmnary morementa for working the atitchea which may 
he of Tano» knida, as made np the eombined action of the needle and sbnttle, 

or tlttead«oanier} the form of the dotted piece or operated cam in the end of the 
needle lever, being variable to loit any reqnired peenuanty needle movement the 
mam elements of which are a direct np-and^down motioa withont a stop or rest, nntil 
at the termination of the down stroke, when a short nse takes place, sooeeeded by a 
rest to allow of ihe dne looping and atitohiiig of the thread The feed of the fabrte to 
be sewed m effbeted by the operation of a short vertical lever piece with a cranked 
nnd slatted lower end, where it is set on a fixed stud in the framuig Thu feed lever 
has a nHuhened or toothed npper end, the teeth or asperities bemg set or inclined in 
the direeoon of the tUme's traveraeb .After each stitching action, the feed lever being 
lowered joat beneath the operatmg level, u leiaed np so as to prm firmly agamat the 
under ute of the lUme, and 119 it between the stationary spnng pimsed above 
Tint deeetan of the roughened &oe ia effected by the tnverie of the shutdo* 
carrier, whieh at its back stroke comes aganut the inclined tail of a short honxontal 
lever act on a atnd m the frunuog, and bavmg lU (^poaite bent end beanng s^nsC 
dm lower aid ci die fired lever, at the part where it is earned by its slot upon the 
haUmg ptnd. At die commeDcement of the return of the shutde, an inehned piece 
^OB shuttle earner bears against a lateral stud upon one end of a sb^ rocking 
or esetUatory diaft set tn beanngs m the framing, the other end of the abaft having a 
lew arm beanagaganut the aide of the foed lever In thu way the fired lever utra- 



abteh. T]Ha 4 }aattDtoitoftheapriiigpreaeer is effeotedbyan ui^BCKWiatheendof 
the hneket aim of the finaaing^ ute lower end of the screw beanng upon a laterd presBUig 
ineee whioh rests or abnti on dm top aid of a fiattened helical qiring upon the pwss e r 
bar. Thelatter can be set np eleur ontof woric by means of a small cam lever set on a 
^ in the ststfnury guide of the preaaer bar, the cam bearing against a bueral stud m 
the bar, an that by setting the lever up or down, the cam n eorreapaidiogW tunied, 
abd dM lever set 19 or down, as required. The actual preaang or reautuigf^artha 
bur k a bent pieoa of metal screwed on to the bar, aod being uitu mnovable to allow 
ofvanoiu fai^ of feet guides, or prcBiersiix&ee pieces, bea^ put on to suit vmieties 
of finms rfsdtrhn^ 

Thur maeUne, or a modifloatioD of it, u availBble fer workmg a duplex, or odicr 
stiteliiag aotkm vnfboixt iitvoivmg fhrther modification of the prime movers. In 
waking a duplex amngemeok two needlM and two shuttles SK used, each ueedlo 
and ah^le wmUug ladepso^imly, so as to allow of aewmg la two different and m* 
dependent luea with (no ssbor acuutmg parte. To aid the shuttle action thaw Ml 
attadwdtoits^afistoarvadUadsspjt^oaeo&dtf wbsik u free^ biti bMhnd 
iato a hois hi Ike body of tho ^nttto. Tlm^ as dm datde tcaverses fiMwud, dw 
Mwme thread is dr««a bowath die hoiAed end portioa of the fpmg^ 10 as to be 
uipjM agaUto ^ dbiidda The thread is thus h^ and the proper lo^ !a ■eoared 
at dM port imiaaihfady ooMdo tho Mfppad portiott. Wah this amuMeat the 
needle esB never wtok on the wrong idde of tbs shiUde thread. OYmliied isalso 
made fer seewiM an bdapentett shutda thread oontrolkv. Thli is a nfa««r or 
retainer wcrkeftftoma^ oonvealent pectof the awehadteBi, bat aiitirriyindep«DdeDt 



'mjefs^amc m 

the -Mtiabb utd efficient oontrol or retentim of the tbrqid. wmenLlRtBi^ftriit » 
^ any iray vWtt the ftiei nod 4«Mviiwd of flu eh^ei Tarteii e|fvi»&B|g a 

hQriKMfMl rtnrtHe nee, or ipMe tnric,^ ^ ftanoing, the Ant^e 
node die nee or earner, ioaeie aeauie tioth ofieenn ooe *>»»* or nimtneitt 

AlMMk oriiaeer,aetiiB|Ba ^ asy eonveuent $ait‘of Oe moniiiBiit.ia e»o «rtl 
Ibrretaxaiog the acedia du«8ftfiir any deeired tune after 1i^ pef*A tlvoewh At 
ffibris} tldf ftoilitHtes Hu znorettcst or aotua tbe needle bw. Ihe ebntwrioe^ 
vlken one uvaed, u mada qaite independent of the eg tTM»t it caatw cluaq^ 

at any time to nit nnoitt aised ihtetles i^mer^ dippng m or taking oat Ae |iart; 
The portioB of the framing catrying the dtottle awe w eaat in one pieee iriA the 
maiiL body of Ae platfcwm, bat the table or ]^te on -vUoIi the efatehi^ takee jdaoe 
ia a loon pieee sintted down the middle fbr the worioog moremente, and fitted into 
ite poaitun by phie cate upon it. and enteced into oorreapoadhigiBeeBoee in the aum 
baae 

Then e^Ma a fbnrth dam aeving madiinet, which nrodnee more ooupitex 
shtdiM than tbepzvaeding are fhnned by eeinng two Oueada, whidi ntataally 

mterlaoe each ^er in ^un atitch, so as to avoid the iminvdltiig to which Ae 
simple chain stitch is soljeot, and also are mtended to meet an otoe^on whwh is 
org^ tbe dtattie mtxteb maohiaag^ aa tite gnmod that^ aa the ahartfe moat be 

small to enable it to pass throogh the loc^ formed by Ae needle thread, so the hob- 
bm earned by the ahattle can only obtam a moderate leng^ of tfaresd. That the 
operatioB is Stopped at short fDterrals to snpply fresh bobbtas to the ^taAo. Several 
patents have been obtained for compound i^m stitch machines, two m America, in 
18S1 and 185% by Grover and Baker , another m 1852 ^ Aveiy , and aiiaAer 
liL Jonmanx Le Maod. 

Mr Willis, m concloding his n^rt, very jostly remarks, ^ Li Saglan^ as in 
France, all the most promising Amencan patents have been lepatented, and the use of 
Ae madune a^ieara to be alowly and giadnally extending The sewing ma' 

chine has acquired so prominent a position, and Bhown itaelf to be so usefhl, as to 
deaerve tbe tune and attention of able meehanuta. 

SHADDOCK. The £nut of Ae eitrua decumana, whuA is moeh onltivatod in the 
West Indies. It is sold in Ais country as Ae '* Forbiddea Fnut,” 

SHAFT, m iRiamy, signifies a perpendicnlar or dightly inchned int See IficaiHCU 

SHAGBEEN. (C%qyrm, Fr and Germ.) The tme onentsl Aagreen is eaaen* 
tialiy different firom all modifications of leatiier and parchment. It approaches the 
latter somewhat, indeed, in its natnre, since it cobaists of a dried Am, not -oombmed 
with any tanning mr foreign matter whatever. Its dmbngmshitig eharaoteriatic is 
havtoK the gram or hair side covered over wuh ™all ron^ ronnd qweks or 
graaubtioos. 

It IS prepared from Ae skins of horaes, wild asses, and camds, of atnps eat along 
Ae chine, from Ae neck towards Ae tad, apparratly b eca"»e iins vtwwigi>r and 
thicker portion of Ae skm is best adapted to the operation^BboDt to be desenbed. 
These fillets are to be steeped m water till the epidermw becomM looM^ and Ae haxn 
easily oome away by Ae rewts . after whi A Aey are to be stretched upon a boaid, 
and dressed wiA Ae corner^ fleditng kmfr. They must he k^ oonfanuslty Tnir*lt| 
and extended by cords attached to their edges. With the flesh aide nppmooet upon 
the board. Each strip now resembles a wet bla^r, and is to be ateotebed in an 
open square wfioden frame by means of strings tied to its ed^ till it be as sinw^ 
and tense as a drum-head For this purpose it moat be mmatened ^ e xtoodga from 
tune to tune in Ae frame. 

The gram or bair aide of the moist stnp of skla mnst next be qpnnhled over wkh 
a kmd of aeed called. ABabutOf which are to be forced into its sorfiwe esAer by 
traminna wiA the fret, or wiA a simple press, a piece of fidt m other Aicfc stuff 
bemg hud upon the see^ Tbe seeds belong peobably to Ae CfisMwocbiM oftm. 
They are Imtionlar, hard, of a Aining biaim colour, nAiaiceims wiA^ aboat the 
sice of poppy seed, and are sometimee used to Rjaceoat Ae eyes in wax flgnies. 

Tbe Am is expemd to dry in Ae shade. wiA the sbede indented uto soiAnei 
Mter which it is freed from Aem by Asking iti Snd beating upon its oAer Aie wifik 
a stick. Tbecotsfde witt be then horny, end pitted wiAiinafl lufilcws eontelitendiwf 
to Ae shape and number of tbe seeda 

Dt order to make the next process toteH^gtble, we mast advott to anoAW gnbiSaiM 
oud weU-knowa opetaboo When we make instesstoBa in ffaa^gAteeS. 
^b^teeyigta^iettew^ai^ Wnd. Aen ^ue smqr 

aondeased ortKtoo&ed nekite vnff sweffatove the sBrittealmA 



SHAWL MAXHFAOTtTBE. 

tfinr 11 mitsd la a manr* 

The Mnp of Ak M itreiAeA da «a inehned plu« with iH mfer edgo atkck^to 
ItootoaadM-OBtooMloftdM -whh vdghts, in «hiA pookioa it » AuuMdoff a 
{iNperMt.iimfadfc, 1 i«^ u to touch fi*e b<^ of the 

dopNttiou, ^nwaiaSattk water, the dun u then madetoswdl,^ ^ pit» 
befornTprariBeatooer the aaifcoe which had been Aa^ The ^ng k com. 
pleted atoepiv the etrifsk a warn solotion of Mda, after which they are oleanMii 
bv tiMaetkm of Mit bniw^ aad then djed. 

Id Ae East the fbUowaw pvooeeaee are pursued. Eatireir white ahagrecn is 
bbtsmed bv Imbomg the oSx wWi a eolntBOo of alnin. eoTering k with the dough 
tttadawidiTwriuy wheat, and after a time washing thu away wia a sdntira of al^ 
The strms aw now rubbed iriA grease or suet, to dimmish thwr rigidt^, then worked 
oareE^ in hot water, eanded with a blant knife, aad afterwards dned. They are 
dyad red with decoeboa of eodnaeal or kermes, and green with 6 ae copper filings 
■■J hK MWTwtwii^ the aohiboii of ilus salt being first applied, Aen Ae filinn being 
strewed upon the skin, which most be rolled up and loaded with weights fk aorae 
timej bine is g^ren w^ indigo, quidtlune, soda, and honey} and black, with galls 
and emnwraa Shagreen la also pr^ared fir^ the akin of the Aark. 

SHALl^or SI<ATE-CLAY,i8ainemberofthe«talaieaaarea SeeOtmLi 

SHALE OIL. See Hapbtua, FAUAFrnra. 

SHAMOY, or CHAMOIS LEATHER. See LaAXnxa. 

SHAHOHAl OlLb A good oil obtained m China firom (he Hhusioa cAtnetuui. 
Bee OmmA. 

SHAWL MAHTJVACTCREL Shawls were ongnuJIy, and All fxtolinue to be 
woven in Ae oentn of Jhdiji, from the fine adky wool of Ae Thibet goat t and As 
most precioos of them still oome from CaAmere The wool is beant^y nch and 
soft to tile tonch, and is superior to Ae finest eoatinental Imnb'a woiA It is also 
dirmbte into qaAtiea In Ae admiraUe report on Aia subject, in Ae Juror/ AporCs 
qftte Oreat SuhiOtoHf it is remarked — "The wmroe from which Ab article has 
sprang la well known to be Ae ancient and beaotifnl Abrie of the valley of Kashmir, 
where the ezcellenoe of tiie raw natenal atanda to Aia day minvalleA although its 
mamdhetttn has ben, and still is, earefnlly proeecated in many parts of the world. 
The great beauty of the eatiern tissue, considermg the rndwess of the means of 
nwAnery employed, hs emnpssed with those which aw now available to the European 
mnnfeetimcr, is a marvel m the eyes of Ae most expeneneed.” The manufeeture of 
shawb was first begw in Ais coontry, at NorwiA, by Mr Barrow and Alderman 
Watson, in 178 * They copied Ae Indian style, but Ae process was very A>w, and 
the Wfidt oonaeqnentiy eoetly. Mr John Harvey, trf Horwieb, followed np Ae 
euterpific wiA Fiedmont ailk waip and fine wowted Aoot, but the designs wer« 
titrned hand. It was not nntil 1805 that a shawl was prodneed entir^ by the 
ieoA at KorwiA. la Paislqv and Edinbn^h Ae manufectow was jutroducad about 
the same tiawi At Baisl^ manofectore ia still ccmtuineA eqieciaUy the numu- 
factowof AawUof the Ltdiu pattern, from real EaabmirwooL In 1803 , amanu&etnw 
ot shawB was oommenced in Pans, and this led Jacquard to Ae invention of hta loom 
(see Jaciquaud LooxX wiA which now all kinds of shawls aw woven. For Ae mode 
of mamtfeetnxe, the leqwotivo articles, Sixjk, Tuctuub Fabbics, and Wsavxnq will 


Tlw vanetiea of shawb prodtmed may be gronped as follows. — 

Woom okowU q/* India, or of Indian style, made in Europe. 

JBardge a&mcb, made of wool, an imitation ot shawls made in the Pyrenees^ by the 
peaaantiy Ufa place so called. « 

fhvgM liawlt, made of silk, in imitation of the Chinese flibnci. * 

Or n uu / me t, made oi tilk of a peculiar twist 

JwawhiMS amd AJhannan*, mode dt silk and spun ailk, (o resembie the scarves wwa 
in tile Levant and Albania. 

GmalkAaAf a nimd qn^boatba silk, freqncntiy eombined wiA oottoa. 
Cfaaf simsifti « printed wa»p belbco weaving 
Wbofini SdoaAi «»^ mx v y 

Tart^jMk. Tha manufocture of Aeae appean to he veiy ancient In 1B7<L 
an anriflin StettiA maaiwes^ Itlvaa a list of & ooloan of the pialk worn by tho 
drfhMelaas. lis 1747, Ao wmt^ of AfsdistinetivB dwm was prohibked by Aot 
of BsrBameat, and Ae ewmds were ssadc lortaad la l7SS,timi Aet 

tntil the ^ of George IV. 
to Seofland, In igss t afi^ -vht^ the fitirfing Jhnw pilaids hem to he made 
la 1838^ elSB lartan Aayta heoama Mem^mift the GalaAi^ wsuven look 




vp tkm tma*> y^itre ibtte Auk i^llhWiK jma 

Bgo^MOd hhwtiiwe iheDW*«ii*i*t» ww^oaw partly haft 
eemniHL ^ ^ i 

SHSATSUfOr OF AHlPBlTfenhi* fotpow amtya&BBt aaWt 
«lloyi IncTc bow lately pRiiNMea. Fram i«MiNlMt BMde by Ike tata M te 
an eadnettCoopper oompuiy, a«»tr jnn npon'wioM ipeelmeni d AMttklw 
wWdi liad been expo^ iipoB duug many vvyagm, it memi tiutk 
«9per emtamiog a wasa^ bat deflaSte prc^ottioa of tki, vaa b 7 fifr the noet 
dnrableL 

The ^oecM of e«^rb« TesMk* sfbiA hu of late yean beea geoerally adi^rted 
m order to protect th^ bottoma from the mjanoae effia^ of inaeeta m hot oeopti^ 
and prevent the a^ereiioe of bamaelea, &c, vhieh greatly impede the progreaa of ^ 
Teaa^ Imd been <^ien to many otjeOtioiiB; for not only vras the pnme eoat or4ihe 
material very great, but the espenae of rollmg it into sheeta^ aodlhe fteqnes^ renewal 
of narti irhioh had been hdnred dmiDg the vt^age, made thia oopper oovenng a 
eeriona item m the enpeneee atteodant trpon fittmg ont dupe. 

J» crOer to make ihw appJjeetiDD of obD more genenl. Sir Bamphiy Ho/ry 

tamed hia attention to the snlgeet, and endeayoured to deviae tome method of coonteT' 
acting the rapid oxidation wbi^ took place on its exposare to the seawater, as it was 
nre for tne oomr bottom of e riiip to laet longer than tire oraix years. Ea^iecnnent 
proved to Sir EL Davy that if a piMon of line were applied to ue copper it woald 
1^ Its electneal xelationa prevent the process of oxidaUcm m the copper A Temel 
sheathed with copper and xinc plates was accordingly sent avoyage to a distmt part of 
the world, from whence it Tetnrned with its copper perfectly anu^om by the salt water, 
but in as foul a state as if there had been no sheathing npon the bottom of ihe tcsi^ 
The presence of the zme had prevented Qte oxidation of the oopper whudi was 
necessary to resist the marine deposit. The problem, therefore, still remained to he 
solved, whether any metallic compoaiuon could be foond fior the sheathing of ^ps 
capable of preventing the bottom from foohng, and at the aame time resisting the 
process of oxidation. To the aolntioa of thu problem Mr Mantz, who was a metel< 
roller at Birmingham, directed hia attention, and commenced a senee of experunente, 
which reanUed in his taking ont a patent m 1632 This invention, slowly, tnt 
steadily, attracted the notice of the shipping interest of the country, and it appeased 
that in 1834, in the port of London, twenty ships were sheathed with metal prepared 
by Mantas patent prooess The number gradually mcrea&ed,*aiitil in 1848 there 
were m the same port 257 vessela sheath^ vrith the new compositian The im- 
proved metal sheathing was a mixture of copper and sme, which was cheaper than 
copper, more easily worked, and lasted longer than the pure metal In the speeifieatioa 
of hit Mnnta's patent, the nature of his invention w thns desenbed — " 1 take that 
quality of oopper known to the trade by the appellation of * best selected copper,* and 
that quality of zme known in England as * foreign zinc,’ and melt them together in the 
usual manner, m any proporuons between 50 per cent of copper to 50 per cent, of sme, 
and 63 per cent of copper to 37 per cent d zinc, both of which extremes, and ail 
intermediate proportions, will roll at a red heat i but, as too large a juroportioa of 
copper increases tbe difficulty of working the metal, and too large a proportion of 
sine renders the metsl too haid when cold, and not sufScieiitly liaUe to oxidation, I 
prefer the alloy to consist of about 60 per cent of copper to 40 per Ottt of 
zme.** 

Various prepafations have been introduced for the purpose of coating the Aag tl nw g 
on the bottoms of ships. The secret of all of fbem is the presence of a metallic oxide 
which 18 offensive to both the vegetable and animal orgamams. 

SHELLS Hollow projectiles filled with combustible materials. See AitxiiJ.EHr 

SHELLS OF FISHES Many of these are used for ornamental msnniaetnre. 

SIlEUllY WINE. See WiMl. 

SHIFT. A Mutera* term, used in Alston Moor and the Kewthem mines. A sh^ 

It the nuantity of lesd ora contained in ux or eight waggons, and auiounts to about 
240 kinblea « 14 quarts each , each waggon in a six-waggon “ shift'* oontaina 4Q 
such kibbles t whde m an eight- waggon ** shift ” each waggon contaiaa only 80 kifaMea, 

SHINGLING Condensing the iron bloom by hearyhaminers. Sea iBoot, 

SHODDY, properly so called, is tbe refose of the willo^g and neribbbBg 
process IB the mparation of mongo and wool, and is soldin large qoaikrtMS tas msBiRe. 

SHODBINO Skoda (from the Teutonic word s&atteit, to pew fof^) ore ioeoi , 
stones, to suoh as are of a nuaemlohazaeKr ShadbBt&HtnkCjhlgtitoae (offite 

atones from the valley in whlrii they may b« found to tbs mwenH foota 
thw have been removed. In tbu maimer many rained tedci aae J l seoewi d . 

8IEKITE, or SYENITE, is a granalsr aggregated oetsveoadboelE, squriamg tif 





oam w giRi . re p. 

Jteiv wd boniUend«i Mimetimei ttdaoid villi » htde qiSut$mi ntoft» It Wketltt 
tike cf 6 v«im» in ft* Thfttf, hmt the cfttnraets of the Mite, vher* 
ftja took aboimdt. It te an exnUait biiildiiig«biAe^ and was imported hi ]si«e 
qoaadtMs ftom hj fta BomMa, ftr the architeotinal and statuarj daoaiattinns 
at their ciH^aL Hornblende ic the ehemusteriatio ingredient, and aarra to diatm- 

S ouh ilenite ftom granted wift which U has bees sametimes ooaftMiBdedf ftoogh 
le fttepar, whiA ]a re^ te fte more abondant ooaBtitaent The MmAian 
Siamte, oootriiung bot Ihtte hotmUendc^ with a good deal of quarts and mica, 
approaehes moat nearly to gniute. It b equally metalliferous with porphyry; m 
tito island of Cyprus^ it u nw in copper , and in Hungary, it coQtidns many wnabla 
gold and adver ndnea. ft^ute fbnns a considerable part of the Cnffie, a hill m 
Galloway. The so ealted granites of Lemestershire more nearly wproach sienites. 
A careftil study of die rocks of the Grooby, Marithani, and Bsrdon Hill qaaines^ will 
show a gradau diange of the granitic rock through sienite, into a green stone por* 
phyiy Ihm stone is ektensirely used in the metropolis and other large towns fbc 
** pitching ” and paving 

SiBNN A Clay oolomed by the peroxide of iron and manganese It is known as 
raw and barm Sienna, according to the treatment it has received It is a good 
artiats’ colour. 

SILESIAM LIJfEMSL See Fcox and Lnrsw 
SILEX Quarts, pure flint 

SILICA. SILICIC ACID SIO' This substance exists nearly pure in ro<k 
erjstel, dialoedony, opal, agate, and many other minerals, and it la an important 
constitno^ of a very lar^ class 

It may be obtains pmectiy pore by precip'tation flrom any of its combinations 
Silicic acid forms a class of salts termed silicates, which are generally formed by 
fbstng silicic acid with the basea Those silicates la which the acid predominates aro 
iDSolnUe m water, and constitute the different varieties of glass See Gi.A8a. 

If sblnble silica is ignited it is no longer soluble This and several other pecO' 
luurides prove that silica exists in two states — See Watts* Dictionary of Chemistry •* 
Some cnnens natural deposits of silica are ibund in natnre Way has lately 
discovered at Famham laroe deposits of silica, in the condition m which it is 
readily solnble m hot stuutions of caustio potash, or soda. These beds are 
sicaated at the base of the chalk ibrniatioDS, between the Upper Green Sand 
and the Gault Clay* Mr Way proposes to employ those beds as a convenn-nt 
sonroe <ff silicate of lime for agricnltural puipoaes He found that a mixture of 
alahed lone with the powdered rock, when made into a thin paste and left for some 
weeks, is entirely converted into silicate of lime, 'fhe action is promoted by the 
presence of 2 or 3 per cent of carbonate of soda, the latter appeanng to act as the 
earner between the silica and the lime Similar deposits had been previously found 
by Sk qva g cfa Cbe SipartmeiU det ArdfHttes 
Siliceous depctths are often formed fl-om warm spnngs. In the Island of Terceira 
a diepcNUt of this kinif contains TT^S of sificic acid The AoC springs of Mew Zeafand 
depout a orost conlainiiig 75 of silica , and some springs in the Axores lesVb prccipi> 
tated a atratum containing 67 6 of silica. 

The Dunas sand, Glamorganshire, is remarkable Some samples are actually pure 
silica, and most of it gives 91*95 of silicic acid, the sand of Penderyn. m the same 
county, giving 94*05 sdioa. A suutlar deposit ts fimnd near letndudno, in Morth 
Wales. Se« SroHe. AaTiFXoiAi. 

SILICATES Compounds of sibcio amd (tHua, oxtde t>f mUetm. or sffic/Kn), 
with earthy, alkaline, nr metallic bases In miueralogieal arrangements these have 
been divided into anhydrova si/wates, which include, as Dana classifies them,' tiu. 

section, the nirnct section, the mteu section, the ftispat section, and wnne 
others , and the hydroua si/icate«, which include the bJe section, the seiywiluie secuon, 
the ehimte sechoo, the eaiamne section, the iJathditia, and others 
An interesting paper on hydraulic cements has bera submitted to the Academy of 
Sciences hy 3A F. Xnblmann, blowing the advantage that may be derived from the 
ttomhuiatioa of ailiBates whh mortars and cements in general and especially with 
those that are intended to resist the aution of sea water It is well known tut the 
first effect of water on eements is that of forming hydrates, after wbiefa a gradual 
eoutiaetion tdua place, prodooev a degree of hatxineBB, which mereaaes in propoi> 
tiou as the contraction is slower, and there is more siiex or alumina in ffie eemeat 
Mow, M. Kuhlmann haa observed that if alumina or ita silicate, or else magneria, 
whether caustic or carbonated, be kneaded into a paate with a sidatioa of silicate of 
potash or soda, the eompmuida resBlting iheref^om will bear a perfect resemblance to 
the natural slheatea, ao^ aa fblqpar, taleose slate, magnesite, & 0 ., and will, by 
repose and slow contractson, beemne hard and seou'trauspareat, resisting m a high 
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A^irae tlie erMlre efiteta vater. If riaked Ihoe b» added to Ifaa Mid «ob9«mmU 
di^ M^oiK thepropcvtiMof l^dnaliceementi. li. Viod^Joar, Ittvtatfdbov&MM, 
ealcmed mt^esis added to a omMM would neut the aetion of ndptate of »agMiMt 
M. Knhimann baa endeBroored fo turn thu obaerratioo to aeoenht; bf oM- 

emed didomitea (-which contain magneaia) with nufftar, oontauiiBg the alfatiaa 
ulicatet, Thu oompoaitum he finds Tory advadtageoiu, unoe moat aa Om aalts «(»■> 
tamed in sea water moat eontribote towards the preserrabon of snob oenentn In 
find, tile chloride of magnetiom, as wdl as the sulphate of mapteaia, will he decom* 
poeri and fiirm a layer of silicate of magnesia on the sorftea m the eementi n the 
same numnert the snlphate of lime mnst, being in contact with the sUicBte of potaah 
or soda, fotva. a siheate of Lme , and all these silicatee stronriy resist the neten of 
■ea -water As for sea salt, which is a chloride of sodnnn, 1C. Knhtwumn pwrea tiiab 
in the proportion in which it ezuts m sea water, it will slowly decompose the silicate 
of potash contained m the oenent and leave the ailez ftee. The oompositioos pro- 
have therefore the amgular property, not only of nsutiag the acdoa of 
sea water, hut of actually beoommg more msolnhle the longer they are m cemtaet 
with It A cement composed of SO parte of nch lime, 60 of sand, IS of nn 
calcined clay, and 5 of powdered silicate of potash. ia recommeoded ly ML EnidmaDii 
as having^l the requisite hydraulic propertusi, es^ially for cisterns intended for 
spring water In manne oonstmetiona can should be taken to add an excess of 
silicate to those portions of cement which are exposed to the immediate contact of 
the sea. 

SILICATISATION The imiceia of unpregnatmg bodies with sQica. fieeSmra^ 
AsTinciAX.. 

SILICON, or SILTCIUM. The base of silica or flint It was first obtained by 
Berseliua m 1823 Silicon is obtained by heating the donble flnonde of potassiam 
and silicon with sufiBcient potassiam to combine with the whole the finoime, and 
afterwards washing the mass with cold -water, nntil no alkaliue reaction u observable, 
then boiling with water to decompose kny of the doable flnonde which may not have 
been acted npon. and flnaU> washing the silicon perfectly with hot water 

Silicon is a dvk brown powder, heavier thRn water, infosible before the blowpipe, 
non-volatile, moreasing in density when considerably heated. Silicon, boron, and 
carbon exhibit great similarity 

SILK MANUFACTURE. (Fodnqiw dewie.Fr, Seiden/abni, Germ ) Thu 
may be divided into two branches 1 the production raw silt , 2 its fil^nre and 
preparation in the mill, for the purposes of the weaver The threads, as spdn by the 
silk- worm, and wound np m its ooooon, are all twins, in oonseqaenoe of the twin 
orifice in the nose of the insect throngh which they are preyeeted. These two 
threads are laid parallel to each other, and are glued more or less evenly togetiier by 
a kind of glossy varnUh, which also envelopes them, eonstituting nearly 25 per cent, 
of their weight Each ultunate filament measures about of an intfo in average 
fine Bilk, and the pair measures of course fully of an in^ In the taw silk, as 
imported fhom Italy, France. China, &c , aevnal of these twin filaments are sli^tly 
twisted and agglntmated to form one thread, called single. 

The specific gravity of ailk u 1-800, water being 1 000 It u by for the most tena* 
Clous or the strongest of all textile fibres, a thread of it of a certain diameter being 
nearly three tunes strmger than a thread of flax, and twice stronger than hemn. 
Some varieties of silk ate perfectly white, bnt the general colour m the native state la 
a golden yellow * 

The production of sOk was unkno-wn in Europe till the sixth century, when two 
monks, who brought some eggs of the silkworm from China or India to Consbuiti- 
nople, were encouraged to breed the insect, and cultivate its coooons, by the Emperor 
JuBMuan. Several ailk manuihetares were in consequence established m Athpmi, 
Thebes, and Connth, not only ibr rearing tBe wonn upon mnlberry-leaves, bat for 
unwinding its ooooons, for twisting thoir filaments mto stronger threads, and weaving 
these mto robes. The Venetians having then and long afterwords intimate ooiumer- 
oial relations with the Greek enmire, soppbed the whole jrestern Eoropa with ailk 
goods, and derived great riches nwn the trade 

Aboat 1130, Roger 11., kmg of Sunlv, set np a silk manafisetare at Palennc^ and 
another m Calabna, conducted by artimns whom he had seised and earned as 
pnaoners of war in his expedition to the Holy Land From these oountnes, the Silk 
industry soon spread thronghont Italy. It seems to have been mtroduoed mto Bpom 
at a very eaily period, by the Moors, patticularly lo Muida, Cmrdova, and Granada. 
The last town, indeed, possesses a flonnshing silk trade when it was taken Fm> 
dtnand in the 15th century. The Fren^ having been sqiplied with wockmen frffW 
Milmi, commenoed, m 1521, the silk manufocture j hnt it was not tUI 1564 tW they 
began sneceasftilly to prodnee the silk itself, -vhen Traoeat, a wuriung-gardesier i 
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ot Tnaat. Prior to thl« tbo^ soom maoh ooliloMn eft titdr retara ftom the con* 
quest of Ne^evt had utrodne^ oftir silkwomif wlA die molbeny into Daapkmri 
bat tbo badaeaa haft not pcene^ is Umlt bands Tbe nnlbeirf ^tatiooi -were 
greatly cMOor^ed He^ lV.t and amoe then they have been the Booree ofnost 
beneftoiai en^^meat to tbe FTei^ people. James L vai moat soUoitoua to iatro- 
daoe tike brokmg of nlktroms mto Eagland, and lo a speedi Arom tbe tbrone be 
earnestly recommended bii aabjeeta to plant malbeny trees) bat be totally fiuled id 
the projeeL This eoontiy does not seem to be well adapted for ibis speeies of 
InSlMadiyv oa aocoont of great prevateDce of Uigbtuig east winds domig tbe 
montlis of April and Hay* when tbe wonns require a plentiful supply of mulberry- 
lesreB The raaDoftetars of sUk goods, bowerer, made great pn^rm donng that 
kin^e peaeeftil and pompons rmgn. In lfi29 n bad become ao considerable in London 
that tbe »tk-tiiTowsteie of the city and sabnrhs were Aimed mto a public corporeuon 
So early as 1661 they employed 40,000 persons. The rerocntoon (rf the edict of 
Kantea, m 1686, oontribated m a remarkable manner to the increase of tbe English 
trade, by the influx of a large eolony at skilful French -wearers, who settl^ m 
Sjntilflelds. Tbe great silk..thTOwmg mill mounted at Derby, in 1719, also served to 
promote tbe extenucm of thu branch of manuihctare, fcsr soon afterwards, fa the yiar 
1730^ tile l^gltsh Bilk goods bore a higher pnee in Italy than those made by the 
Italiazu^ according to the tesbmooy of Keysler 

Ihe silkwonn, called by eotooiologists PAokma bomigz «ort, is, like its kindred 
spaciSa; subfeet to fbsr metanKHpboses. Tbe egg, foBter^ by the genial wannth of 
spring, sen^ ibrth a caterpillar, which, in its progressive enlargement, casts it* skin 
either three or four times, aseordiitg to the wanety of tbe insect Having acquired its 
full Bise in tile course of S5 or 80 days, and ceasing to eat dunng the remainder 
of Its life, It beguiB to discharge a viscid secretion, in tbe form of pulpy twin 
filaments, from lU nose^ which harden m tbe -air Ihese tiireads are instinctively 
coiled into an ovoid nest ronnd itself; called a cocoon, which serves as a defonco 
agi^st living enemies and chao^ of lemperatiue Here it soon changes into the 
chrysalis or nymph state, m wmch it hes swaddled, as it were, for about 16 or SO 
daya Then at barsts its cearments, and comes forth fornisb^ with approjnvato 
wings, antennsB, and feet, for hvmg in its new element, the atmosphere The male and 
the frm^ motiis couple tc^tber at tins time, and tennuiate their union by a speedy 
dea^ their whole existenoe being limited to two months. The cocoons are com- 
pictly formed in the course of three or four days , the finest being reserved as seed 
wuima From these cocoons, idtor an interval of 18 or 20 days, the moth makes us 
aniearaDoe, perforating Its tomb by knocking with Its head arainst one end of tlie 
oocooQ, after softenuig it with aaliva, and thus rendermg the filaments more easily 
tom asnnder by its claws. Such moths or aurdias are collected and placed upon a 
piere of soft ch^ where tiiey couple and lay their egga. 

The egga, or grains as they are usually termed, are enveloped m a liquid -which 
causes them to adh»e to tiie piece of cloth or paper on which the fomaie lays them 
From this glue they are readily freed, by dipping them in cold water, and -wipi^ 
them dry They are best preserrad m the oomi state at a temperature of about 66*^ fi 
If tbe heat of spring admnoes rapidly m April, it must not be suftered to act on the 
eggs, otherwise it might hateh the eateriullan itmg btfore the mulberry has sent forth 
ita ieavea to nourish them. Another reason for keeping hack their incubation is, tlmt 
they may he hatched togetiier in laige broods, and not small numhen m sucoes- 
sum. The eggs are made up mto small pa^ets, of an ounce, or amnewhat more, 
which in the south of France are generally attach^ to the girdles of the women 
donng the day, and plaoed under their pillows at sight. They are, at course, earo> 
fully examin^ from time to time In large cctahlishtnents, they are riaced in an 
Sfqiropriate stove-room, where they are expom to a tempentuie gradaojly- increased 
till It leacbea the 86th degree of c-abrenheit^s aea1e» which temperature » must not 
exceed. Aided ^ Ais beat, nature complefea her mystenons work of ineahuion lu 
eight or ten daya The teeming eggs are now covered with a sheet of paper pierced 
with numeroos holes, about one-twelfrh of an inch m diameter. Through these 
apertares the new-batohed worau creep upwards mstinotive^, to get at the tender 
mulbeiry iMvaa strewed oret the p^r 

The nursery where the woms are reaiv^ u celled by the Trend a MMyuoaidto; it 
Ought to be a w^i-amd ehambear, free from damp, excess of cold or rata and 
other vwinuo. It sbooJd be nestilsted oooasraiMiIy, to purify the utiiwspbere Anm 
the noisome emanattou prodnoedby the exeremants mtim caterpiUars and ue deeiwed 
leaves. The soaftblding of the wfoker-work shelves tiunild be subetaotwl t and th^ 
ohoulft bo from 16 to IB toolusapirt A separate small apartment shoold bo aHotted 
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to die nokly wonsai. ImTaeJiiilriy Uton eaeli mooUni^ tte ifpedto ef <he venw 
beam to flu] it eeaiee altosethar at ^bat period of ootnieoii* mnliWWjilitofc, bat 
renvee fpeeoily after the dun la ftldy eu^ beeeose the intooal pMto et tfeaninai 
an thereby allowed ftwdy to deevlope tbennelvee. At the end of Maohd agei 
thewontueiehdfaninohhatf, and ibonld then be trudhTredfirmaOe wall room 
in whieb diey were fint hotobed, into the proper apartmaot where diey ate to be 
toonght to matonty and aet to spin their balls. On oecaaron of i**ng ing todr aawdib 
tber mast be well cleansed ftom die Utter, laid upon beds of freah leaTeai,and anpfUed 
with an abondanee of food erety six hoars m snocesaioB. In ■brfMng ' their nd, a 
I»eee of network being laid over tbe wicker plates, and eorerei wiUi leaves, too 
worms will creep np over thwi when th^ may be traaitorred m a body npon die 
net The litter, as well ae toe sickly worms, may tons be nodily renioved, wtebmit 
handhoga single healthy one. After toe third an, th^may be tod with entire leaves} 
beeense thsyjuo now exceedingly votactons, and must not be eabseqnently atmted ia 
toeir diet, llie expoenre of chlonde of lime, spread tom npon plates, to toe air of too 
mapiuuiidrc, has been fbnnd nseftil in eonntenuiting toe tendency which aomelimes 
appears of an epidemic disease among the ailkworma, from the exhalatione of 
toe dead and dymg. 

When they hare ceased to eat, eitoer m toe fourth or fifth a^, according to the 
variety of*t]ie ftoadyr, and when they display the epinmiig mstuiet by erawling np 
among tbe twigs of heath, &c , they are not long in be^nning to omistraet their 
cocoons, by throwing toe thre^ in difierent direehons, so as to fbnn the flossy 
filoMiie, or onter open network, which conahtntes the dourre or silk fi>r flaMing and 
spinning * 

The cocoons destined for filature, most not be allowed to remsm for many days 
with the worms alive within them , tor shonld the ehiysalis have leisure to grow 
mature or come ont, the filaments at one end would he rat through, and thus lose 
almost all their value It is therefore necessary to extinguish toe bto of toe animal 
by beat, which is done either by exposing the ooeooos for a few days to snnshhie, 
placing them in a hot oven, or m the steam of boiling water A heat of 20S° F is 
sufficient for effiseang this purpooe, snd it may be best administered by plunging tin 
cases filled with toe cocoons mto water heated to that pitch. 

SO pounds French (88 Eng ) of coooons, are the averan produce fr«a one onnoa 
of eggs, or 100 ftom an ounce and a quarter, but M. rodser of Alsace obtained 
no less than 165 poun^ The silk obtuned from a cocoon is 6om 750 to 1150 toet 
long The varnish by which the coils are glued slightly together, is soluble m warm 
water. 

The silk husbandry, as it may be called, is completed m France withm six weeks 
from tbe end of Apnl, and thus affords the most rapid of agneultural retnnis^ 
requiring merely the advance of a little capital for the purchase of the leafi In baying 
np cocoons, and m the filature, indeed, capital may be often laid out to great advan- 
tage. The sKHt heBudoQs pesioi to. toa prooeia of hceeding tbe wonna, ia at toe 

t j Cve towbil Jay 

of the fonrth, they in general eat nothing at w On toe first day of tbe fooith aga, 
the worms prooeedmg frmn one ounce of eggs will, according to Bonafoni, emisiuiie 
upon an average twenty-three pounds and a quarter of mulbory leavea; on tbe first 
of the fiftti age, they will consume forty-two pounds , on toe sixth day of too satae 
age, they acquire their maximum voracity, devoonng no less than 338 pounds. Ftom 
this date toeir ailpetite continnaUy decreases, till on the tenth day of this age toey 
oonsome only flfty-cix pounds. The space which they ocenpy npon too wicker 
taUes, beiog at their hirth only nine fret square, becomes eventoaiUy 839 fret In 
genmiil, the more food toey oonsame toe mmre silk will toey prodnee. 

A mdberry-tiee is valo^ in Provence, at ftom 9d. to lO&i it is planted out at the 
nursery at four years of age } it is begun to he stnmed in t^ fifth year, and afltods 
an mereasiDg crop of leaves till the twentteth. ft yMda ftom 1 ewt. to 80 owl of 
leavea, ecoovding to its magnitude and mode of onltivadan One oanee of sOkweam 
eggs IS worth in Fnnoe about 3^ francs ; it reqoireB fiir its due devel^snent ntto 
coeooDS abont 16 ewt. of mnlbeny leaves, whieh eost apon an avenge S firanos per 
owt. in a fhvoarahle season. Oae onnee of egg* i* oakalated, as I have nid, to pro- 
daee ftom SO to 100 ponndo of coeoons, the vslne iff 1 fr 88 o endim e* ponad, 
or 185 ftsQca an the whole About 8 pounds of reeled raw silk, 'Vorto 18 ftanean 
ponnd, are chtamed ftom toes* 100 poimds of eoeoems. 

niete arevnee denommatows of raw ^k t vis., organmne, Oenas (shale or tmk 
and floss. Otganaine serves for toe warp of toe best sdt stdS^nad IS eoiaidienm 
twisted } trsn Is made usually ftom iiifi»ior silk; and iswsfytoghtly twisted, in orte 
totf It may spread more, and ooverhetter in toawelk} fieas^or eou^ eeniteoC^ 
sbmter wokra adk, which u carded and spun Iflce eotloii, Organaiae and twao 
Voi.. III. T T 
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•MW MBtah fl«n < to tma AiMMiili of Oe w«ru I ftraur paaMMii a dwbto 

tmUu theo^iqwamt^teMMMfltiflntlwHtadtaoBe AiwtfcMiSiidiheeoi^oiaa 
tiii««dlitliaomedtei «&• bttar xeoesrw ttcrely b deuAer ihiglotwiM. Buh twte 
mdsd^ diwnriahit a lUdiMM Hid itnogO* ftom the ouftoe of Ae 
«aeooB» -Mm the Hifaad I ta rii ki miifc in « state of Timw, to die etaitn^ ulteie It 
diuihetit,be«tetefif drtahyMdMheeMi<Hi> Itewtae it can loaeive no food 
the moneBtof da bcfinfag to mo. ^KraUng ftnh ita sOky mbsteiioe. The 
viate H attentive to iUs pngrasaive attenoatno, and introdnoea the oonMMAoeDeot 
of aoma ooooons to eompwntta fot the tenninatiaiB othem The qaalit^ of raw 
sdk depaodit cherefiBco» verv mndi upon the drill and care bestowed npon its lilatare 

Tlw qndky-of die nw stlfc it detormitted by first winding off 400 dta of it, eqnai 
to 47ft meti^ ronod ndran one ell m urcninftTence, and then weighing that 
lemth. The weight ia expeeasad in grains, S4 of which ecnstitiite <Hie denier i S4 
deimeri oonstitiite ane oanoe} asud Ift ounces make one pound, jioidsde wore Thia is 
the I^ons rale fbr vdxung adk. The weight of a thread of raw ailk 400 ella long, 
IB two grans and a hiK imen five twin ftlamenta have been reeled and asaoeiated 
together. 

Saw Bilk u ao abeorbeDt of moisture, that it ni» be racreued ten per cent, in 
we^t by this means, 'iliu {Hwperty has led to fUsificationB , whicb am detected 
by enoloe^ weighed portions of the snspeoted silk in a wire-cloth cage, ana expoung 
It to a stove-heat of aboat 78** F for 24 hoar^ with a enrrent of air The loss of 
weight whu^ It thereby ondergoes, demonatrates the amonat of the fivnd. There U 
an offioem Lyona called the CWitfcni, where this assay is made, and by the report of 
which tile Bilk is bongbt and Bold. The law of France requires, tii^ all tiie ailk 
tried 1^ tin OMdiftm moat be worked op into fbbnea in dud ooantry 

SarUzeHaad. There an aitk-atoff fiietones in the canton of Bftle bat the tradeof 
thia town Imb in the manoftetare of etik nbbons. In this and the neighboarmg 
oastfon of BUe-Champagne there are about 4,000 looms, which give empkiynient 
to 10,000 workmen aa weavers, dyers. &o. Blaniial labour » extremely ohe^, 
enahhc« the snazndtotiirer to adl at a very low rate. The prmcipid part of the 
maimibetursn of thia oaatosi employ Aeir own ca|nta], and have not to sannoiuit 
those difficalbes and disadvaateges mseparable firmn the employment of borrowed 
capitnL The medium anniial produce of t^ mauaftictares of Bftle u about 80,000t,000 
of tiraaea, part of w^jdi ta imported mto most European countries, America, and the 
c^onSea The principal articles of manntactnre are plain tafE^ta, nbhona, plain 
aadn, and figur^ ribbons xn all these arhclesi, Bale mantams an incontestable 
auperimrim 

Ihe BiUc trade u Switeertand has grown and pro^red without the aid of pmtec- 
dve daties, and it is a remarkable &ct that the difficulties occasioned by the high 
peObfbttiTa enetoms, mstead of being prejudicial, have been of advantage, by inereas- 
ivf die active genius and emulabon m the mannikctiirer^ and inducing ^em to seek 
more diatent a^ more ikvoamble outlete fior their goods The morality, activity, 
and eommerdal knowledge of the Swiss nuiy be eonndered the basis of their sueoess 
in this most in^pertant branch of trade. 

The prodnotion of nik ia conducted on the most important scale in the Lombardo- 
Venctun States i next in order of importance comes the Tyrol die same buamesa 
ia ulso earned <m in the militsiw frtmtier, Gbrs and Gradlslu^ and aleo in Tstiia end 
Tneatft ia IMmada and south of Hnagary Trials have likewise bqpn made in Iiower 
Autria, Bohemia, and Camlola The pcodnettons ofoocoons amount <hi an average 
awraally, 

la Lombardy - to 850,000 owfc 

la Venice 800,000 

The 1>rol 28,000 

Hie edher pnmncea 13,000 


Total - - 480,000 ewt. 

Or, in rooiid numbers, fiOO^OOO ewt. 

The eocooaa are nrepued id the redmg estahluhment into raw silk. From Ac 
rasuh of iamrirlea, U weald appear that Lombardy eompnses recUng estahhsb- 
nun^ vddAi emnleT 78^00 wokpeopb, without taking into caloulatua the smaller 
cmabKA wtc iUBt widcii m nos inoliried in An vonmesattoD The entire production 
to fi, SIS, 000 Viemm Iba » and dnee ZB Ihs. of eocoou yuld I Ih. of raw 
dlkthcreaMfequifadfiar thmaggr^Eite of raw aak 800,400 ewt of eocoona The 
^My efeeeooM reqatred in exeesi of ebe quantity prodooed, ao excess of nearly 
w^ipo ewt, II eoweted by the ftotwltoii of ue YeaetUa pron&oeig ehiefljr by Aat 
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Witlim tba proTinoe of T«Bteep the neli^ MtabbAneBti •» MEaenNUp 
bdt «r kw extent. The neanet ^^r cximittiw in nfereaoe to W toatter v 
obtained ^tehing the extent ef Ae pradnctaon atene-linlf of Aat toLotohardf 
The veaudoder of the eoooona produced m the pminee andargo fhrthar prtpa i nt ien 
in UMitl]px<dfi and perfljr a the Tjnd also^ n ponies of thooe obtuwd to 

Gora and GnditkapU well aa in la^ are prqiered in Venetiaa zeeinig eatiA9^ 

noDtii 

The nomber and the perfbnnanee «f the reeliag nwebmea in the 1^1 are aoenrntdr 
known. In the jeer IMS Sonth Tyrol emtained S59 of nich reeling enaUiah]neni& 
These employea 18/)00 hands, ana tnnied oat 265,700 Iha. of raw silk firoin 81,000 
Vienna ewt of cocoons. The anj^ly of cocoons reqnirBd beyond that ftamuhed by 
tbeprodDetwn of dis oonntry was drawn from the Venetian pmvliieea. 

re^ng eatablUhments in the remaining pronnoea prodnee eoijolntly from 
1(NOOO ewt. of eoooons 75,000 Vienna Itis. of raw eilk. 

The whole prodnedon of raw silk iditamed m the Anetnan monarchy la about 
4,108,700, and the waste about 716,400 lbs. The number of working lumda em> 
j^ed in the reding establishments is not less than 160,000 (or if their tetin of 
occupation be reduced to 270 days m the year, 80,000 only). Betides die {nrodncts 
already enomerated, about 900 ewL of cocoons are annually imported into Lombardy, 

J innoipelly from Switxerland and the neighbooring Italun Stalea, and art prepared 
n the Lomtordy reeling establishments- The qnuitity of silk jaodnoed is thus la- 
ereased to an aggregate of 4,116,200 lbs. 

The raw ailk u^rgoea farther prmratKHi m the dirowiog mlUa, bat the whde 
mass of the prodnction is sot thos worked np within the monardiy, far die exports 
of raw silk are found oonaiderably to exoe^ the imports. On an aTerage of the 
fire years 1848 to 1647, the annaal imports with Aostna were llOyOOO Genius lbs. 
of raw tUk (throu^ Venke, Switxerland, and the a4jncent Kalian States), whilst 
70,000 lbs. of this eommodi^ were exported, for the most port to Switseriand, the 
a4}aceat states of Italy, and Iknithem Germany. Benee it results that a balance of 
raw Silk, amonnung to 589 000 IbsL, hare been taken off by ftaraign oonsomptioii, and 
that the other 8,618,800 Vienna Iba are retained by the Aastnsn monarchy, and 
more than two-tbirds thereof are worked ap in Lombardy In 1817, that pnmnce 
reokonied 500 throwing nuUs, with 1,239,000 spindlea , aira of these 702,100 wwe for 
spinning, nnd 007,309 fta* twisung In the throwing mills thmeelves, 12,000 bands 
were emjdoyed (namely, 4,400 men, 5,500 women, and 2,100 ehudren), and, moreorer, 
there were occupied 81,800 female wmdcra The production yield^ was 989,000 
Vienna lbs, of tram, and 1,169,700 lbs. cf thrown silki for this amregate of 
prodnction 2,856400 Ihs. of raw silk were nsed. The floes silk was to the weight of 
76,OOOlh«. 

The working of the throwing mills of Venice produced, m proportion to tboee of 
Lombardy, almost similar resnlu to (hose above indicated m reforsnee to the redmg 
estahluhnienta ; only the prodnction of tram greatly preponderatcsL The number of 
persons emplDyed m ^ dirowmg mills, both within and without doors, were 20,000, 
their prodnction wu ahore 960,000 Vienna lbs , and the eonsomption of nw ailk by 
the eonversion into this quantity was 1,009,000 lbs., giving waste (floss) to the amoant 
of 47,400 lbs 

are (1851) in the Tyrol 55 Oirnwing mills, wifri 185,047 spindles, 85,588 
of which lattmr are for spinnmg, and 89,464 for twiatmg In toeae mills 500 
men and 1400 Vomen and children are emph^ed. The prodnedon there, mcludmg 
that of the smaller throwiag mills, which give oecnpation to 500 workmen, amonnt 
CO 230,400 Vienna lbs. of thrown silk, for which 831,400 Vienna lbs. of raw ailk 
hare to be woiked np. 

or the remainder of the raw silk (83,300 lbs.) abont 14,000 Iba. are diatnbnted 
throned the other southern provmoes, ai^ the remaining 9,800 IbSL t^rc^nated to 
other purposes. 

Thre we find a resuhii^ total of prodnction equal to 8474,000 Vksna Ibe. of 
thrown nth. 

In the Joarnal eff the Auatio Society of Bengal, for January, 1887, toere ore two 
very valnable papers upon silkwcnas; the first, upon those of Assam, by Hfr. Thunaa 
Hnaon, stationed at Nowgong 1 the seoend, by Dr Helftr, upon tooM which are 
indigenous to India. Besides the .Sasi^ man, the Doctor ennmertoM tha fifllowuig 
seven apecice, formerly unknowns— 1 The wild ^worm of the central pronnoes, 
a moth not huger than toe Bwabs* iwrt. 2 ^se Jorera silkworm of Anam, Asnlpw 
rei^oaa, which spins a ooooou vt a fine filament, with much lastre. K hvea npon 
the pipul tree iFteua rafaptotoX ‘whleh ahoimdam India, and on^t therefispe to be 
torned to aoeoant in breeduig this valoaMe moth. A &tenito -SkAsbeo^ wltfA 
habitt the Oaasta mountains m Siihet and Daeea, when its la^ ODOomaete 
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ifitofiilk. 4 . Aitai]*i^5!nitenM^0iiBofdMcriMt6stsiotiisiiiefriitenoe,iiMSsaN 
ing ttn iaehiM ftom &e on* «iid of Oa wJttg to tiu other t observed hj Mr, Orsut, 
io CSbrra Aotfes. h. fiSstiiniii Mpfao, or the Ttusrit alkwonn, is the awat eoaimoD 
^ the luitiTe ipeeies, ind ftmiriies the doth uaalijr v«b bf Goropeam u India. 
It bn Bot hitherto been do nn flea to d, bat bmUiqm of lU coeoiuu an axaraaliyeollMted 
in the jiiaclea,«Dd brouglit to tin silk fhetoriM nearCUootta and Bha^^nir It 
feeds moat eoangeonlj on fee hairwtne (ZinpAn iwiiAa), bat it pnAp fea remiao* 
he oJ^ or Aann tree, and fee JBiwAar It is oaOed JEoafibin aie«m 

IB AmBL 6 Another Satmua, from the nedghbonrhood of Cmiexcdly. 7. Su- 
taraut .Aieasiaieia^ irife a cooood of 7 ellow<-broim odour, different from dl others, 
cilled moogot in Amam ; ifeMh, althoogh it csnbe reared in hooMi, fenree beet in 
fee <q;ien ur apon treei, of ThiQh eeven diAtrent kmde afford it feed. The Afama- 
doorjr SUM^ irhioh feeda on fee Adakocny tree, prodoces a fine ulk, vhieh le nearly 
■vlutie, and fetcbes 50 per cent more than the fawn-eoloored. The trees of fee first 
yen's growth prodnoe by fer the most TsluaUe cocoons. The mooga which inbahits 
the Boom^tree, n fennd pnneipsUy in the fereste of the plaisi, and in fee TiUagea. 
The tree grows to a large size, and yields three crops of leaves in fee year The 
silk u of a light fewn colour, and ranks next in vdne to the Mazankoorr There 
are generally fire breeds of mooga worms in the year , 1, in January and fobmary , 
tl, in May and Jane , S, in June and July , 4, in August and September , m 
October , the first and last bring the most valuable 

The Assamese select for br^ing, such cocochib only as have been b^n to be 
formed m the largest number on the same day, usually ^ second or third after the 
oommenoement , feow which contain males b«ag duuDguishable by a men pointed 
end. They are put in a cioaed basket snapended from the roof} fee moths^ as they 
come forth, havmg room to move about, after a day, the females (known only by 
their large body) are taken out, and tied to small wisps of thatchlngwstraw, selected 
always from over fee hearth, iia darkened colour being thought more acceptable to 
fee insect. If out a batch, there should he but few males, the wisps wife fee 
females tied to them are exposed outside at night, and the males thrown away in fee 
neighbmirbood find their way to them These wisps are hung upon a atnngtied 
across the roof, to keep them from Termin The eggs laid afk« the first three days 
are said to produce weak worms. The wisps are taken out mornmg and evening, 
and eiqposed to the auDshiiie, and in tea days after being lidd, a few of them are 
hatched. The wiapa hieing then hang iqi to the tree, fee young worms find feeir way 
to fee leaves .The ants, whose bite is fetol to the worm u Us early stagea, are de- 
stroyed by rnobing the tmnk of fee tree with molasses, and tying dead fish and 
toads to It, to attract these rapamoiis insects in large numbers, when they are destroyed 
wife fire , a process which needs to be repeated several tunes The ground nnder 
fee trees u also well cleaved, to render it easy to pick up and replace the worms 
which fell down. They are prevented from coming to the grom^ 1^ tying fresh 
pfeflteta-iesvev raomf tiM OnuiJr, over whose slippery sorfece fhey cannot crawl , and 
ihej are (ranaferred from exhausted trees to fraah ones, on bamboo phtters bed to 
long poles. The wemns require to be constantly watched and protected ffom fee de- 
predatwna of both day and night birds, as well as rate and other vermin. Donng their 
luonltmgs, they remam on fee branifees , but when about tegioning to qnn, th^ 
come dowu the trunk, and being stopped by fee plantam-leaves, are there collected 
m baskets, which are afterwards pnt under bunches of dry leaves, jraspended from 
the roof, into which fee worms crawl, and form feeir cocoons — several being Mas- 
tered together this accident, due to the practice of crowding the worms together, 
which IS most lojoduMous, rendering it impossible to wind off feeir sflk in eonbnnons 
threads, as in the filatures of Italy, France, end even Bengal, fee silk is, thereftve, 
spnu like flax, instead of being unwound m single filaments. After four days the 
I«oper cocoons are selected tar the next breed, and the rest ate nnooiled. The total 
dorian of a breed vanes from 40 to 70 days, divided into the fidlowing penods — 
Four moultings, with one day's illnese attending each - - - SO 

From ibnrth monltrag to beginning of cocoon - - > . . lo 

IntheooeDon 20 , asamofed, hatebing of eggs 10 ... .34 

44 

On beug tapped wife fee finger* the body rsnden n hollow eouad, the qaaii^ of 
which shows whether they have come down tar waat of leaves on fee tree, or 6am 
their having oeaeed fbeding 

As fee chrysalis is not soon killed by expoeore to fee son, fee ooeQons ore pot 
«tem eovered up with leavea. uid exposed to fee hot air from gnae bu^ 
under feetn they ue next boded (br eibout an hour ui a eolutioA of fee potash 
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froa inobented nee-«till» | Aca tak«a ont^ ud liud da «lodi IbUM Ofwe Una 
to keep them warm. Hie flew bemg remored bv laad»1he}' era flkMi t hro w n mto 
a beam of hw water to be irawoiuid ; whioh u dfloo to a very rode iad wwMeAd 

*^6 ptontatMoa tbr the moo^a ankwonn m Ixiwer Awam, funoiuit to 5000 «Eo«ea, 
beaidee what the fbreati eontam , and yield ISOOmaundsof 84 Ibe. each per ammo. 
Upper Awam w morejsrodiictiTe 

Hie cooooB of tbe Aeatiton mixm m of the aue of a fbwra egg It ia a wildapeciea, 
and afibrda fllainenta mneh Talned fbr flahinK-Unea. Bee SuKWOBai Om*. 

8. The Amnt^, or Srta worm, and moth, u reared over a peat of EBO' 
doataTi, bat entir^j withm doors. It la ftd prmeipidlr on die Bera, or Palma 
cArtstt learea, and givea aometimes 12 barooda of aptm silk to die oonrie of a year. 
It afforda a fibre which looks rough at fint; but when woven becomes soft and ulky, 
after repeated waahings. The poorest people are clothed with staff made ot it, which 
» so dorsble as to descend frmn mother to daughter The ooeoons «re pat to a 
dosed basket, and hung'np in tbe bouse, out of reach of nos and uuectSb Whmithe 
moths come forth, tb^ are allowed to move abont to tbe basket tor twenty-finir hours, 
after which the females are tied to long reeds or canes, rwen^ or twenty-five to each, 
and tbee^are hung up la the housn The ^gg laid tbe firrt three ^ys;, amooBt- 
log to about 200, done are kept, they are tied up in a doth, and snspeuded to the 
rotff tiU atow bMm to hatch. These egn are whiter and iff the sue of tunup-seed 
When a tow of the worms are hatched, trie doths are put on small bamboo platters 
hung up to the bonae, m which they are tod with tender leaves After the second 
monlun^ they are remoTed to bunches of leaves suspended above the ground, beneath 
which a mat is laid to receive them when they ftJOL When they oease to feed, they 
are thrown into baakets flill of dry leaves, among winch th^ Ibrm their eoooods, 
two or three bemg dften joined together Upon this u^udiioioas jnsctiee I have 
already animadverted. 

9 The Satanua infinestrata, has a ydlow cocoon of a remarkable silky lustre It 
lives on thasoom-tree in Assam, butseems not to be much used. 

The mediaiiisni of the silk filature, as lately unproved in France, is very ingenious. 
Ftps 1697 and 1598 exhibit it in plan and longitodmal view a Is an OHOng copper 
basin containing water heated by a stove or by Bteam. It is nsnally divided by 
transverse psrtiuons into several compartments, eontammg M cocoons, of wbidi 
there are five m one group, as shown in the figure. 6 , 6, an wires with hooha or 
eydets at their ends, through which the filaments run, apart, and Are kept ftrom 
ravelling c, c, tbe pomta where the filamenta cross and mb each other, on jHirpose 
to dean their surtoces. d is a spiral groove, workmg npon a pm pomt, to give the 
traverse motion alternately to right and left, whereby the thr^ is spread evenly 
over the surtoce of the reel «■ /,/ are the pulleys, which 1^ means of cords transDut 
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Tin oqNiiM of TMUag Oe euottent Cerranct rilk u onljS fimnei snl Moesiiaef 
wAUipoiiod, fton4to5«oooottg«lbgtDmear««l That pftitnd li ts linta* 
dNddio of o«r «*ardnpoIi pomd. fa Itmlf, die coat of ndfag lOk }• wmIi kWier, 
beiog 7 Hvrea per ponnd, athaii s to 4 oooooaa go to tlie lonnation of one 
Anad, Boddltma vheiidier»areft«iBi4 to ft eoeooBB. The dnrt of thoM nv 
nlkaviU hare* Mra of iota M dniKn, the laat, ofMtoiS. Vt toOooeoooa go 
to ooe thread, the thro vill he ftom as to 82 denirra, aoeordiug to the qnalt^ of Ue 
cocoona. The fiallaa here la mvth 7^ Eni^iili. The votnaa eat^ojed at the 
ketde reoeivea «aa Ume aal fire aoea per da; , aad the gut who tama the reel gets 
durteen eooe a da; } both reaanqg Ixm and lodging m addition, fa Jane, Ju|;, 
and Angnat, fhe^ woA IS hoars a daj, and then th^ wind a ra&a or ten pounds 
wci^t of ooeooiM, which yidd from imth to l-Sth silk, when the quality good 
Tha whok espensea amoont to from 6 to r lirres upon erer; ten poaiida of cocoons , 
wbuh m ahont Sa Sd. pw Englidi ponnd of raw aiA 

The caw nlk, u uipoited ntto this oonntr; in hanks from the filatnrea, requires to 
he ngnlail; wound apon bobbins, doubled, twisted, and reeled m onr adk mills. 
These prooeeaes are eidled thnarav nlk, and their proprirtoraare called ailk tArotwters ; 
tenna ptobidilr denved from the appearance of swinging or tommg which the ailk 
threads exhibtt dnnng their nqnd moTemeiitt amoBg the machinet^ of the mils. 

It was m Hanoheaier that tfarowuig.nu]lB receired the greatest unproTemeDt upon 
the snoieDt It^inn plan, which had b^n on^ally introdnced mto this country by 
Sir Thnnaa Lombev and eieeted at Ikrby ^at improTement la chiefly due to the 
eminent ftotoiy engmeers, Mesais Fmrbatni and Lillte, who transferred to silk the 
eiegsat mechnnism of the ^nntle, so well known m the cotton trade Still, throoghout 
the utlk dntnota of Fiance the throwing nuQs are generally small, not many ct them 
taming eff mon than 1000 pounds of organame per mmutu, and not inwidving 5000/ 
ofeapital The aTeiage puce ttf throwing organame id that country, where the 
throwster 11 not anawenbte for loss, 11 7 francs, of throwing tnmie, from 4 fr to 5flr 
(per kikgnmme f) Where the throwater la accountable tor loss, the pnoe is from 
10 fr. to li ft- frar orgBaxtne, and fbcm fi to 7 for tnune. In Italy, t n rqfrbg adds 
SiL Of to the price of raw nlk, upon an average 1 ahould imagine, from toe pettoe- 
turn and ^eed of ibe ulk-throwiug machinery in this oountTy, as aboot to be described, 
that toe eoBt of converting a pound of mwaiLk either mto organunc or treonsmuet he 
nmmderaldj auder vaj/ of the ahove e unis. 



The flnt prooem to wUhh the aOk ksnb}«etod, iawfadiiw toe Aeins^ at haportei!, 
off bwhiaa. The maehankm which eflbots tom wituUnf off and oo, is tMhoi. 
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cittjctllad TImMiiMiu tovkicL die iittc n taagfemd^m 

woodeo eyUndii^ofwehttlelueMiiau^iiotii^aietteiUkif «iidd«|.d«Mn>wid 
wbieh n»7 also reecsre a great Ungih of tfamd widioat havlag Aov fiaaMtar 
mataruUjlBflraaaed, or tbeo- atir&oe Tdodtj dnugrd. 1089 U an aaA vkrr of 
du ailk-ttrowuu aiadiiae. or smihm, in vhieh the two large hengcnal reds, called 
avifti, ueaeen m aeotMO, aa veD at fhe table between tbem, to vhidi tto bobbina 
and impelhnjrmeclunisiu are aittadied. The dums ere pot upon thcee reek, fnm 
which the itlk If gradnally onwotind bj the traction of the reralTuiff bohhcaa One 
pnneipel object of attentum, m to dutrumte the thread over the leagnt of du boKbui* 

S 'lin^r in a spiral or (AUqne direction, eo that the end of the slender aeidHranqiarenC 
read mar be readily feniid when it breaks. As the bobbins MTtdve with nnifona 
velocity, they would soon wind on too kst, were their diameCers so email at jltat aa to 
beoome greatly thlolcer when they are filled. They an therefore mad* Isti^ an 
not ooreM thick, but are frequently changed. The motion la oommunimdbed to tlmt 
end ot die engine ahown in the ^pin. 

The woodea table ahown here in eraos section, is sometimas (tf gnat leagth, 
extending 80 fret, or nK»e, according to the aue of the i^artaent. Upon this the 
skfliQi are laid out It is supported by tho two strong slanting legs b, B, to whidi the 
bearings of tbe light reel c are made Ihit. These xeda are eeUed swi^ qiperently 
by the afltoe etTmologitol easnutry as /aeica a no* limndo , fwth^ turn with nHostaot 
and irr^fular Mwnosa , yet they do their work mnob quicker than any of die oM 
iqiperatus, and m thu respect majjr dcsem their name. At eToiy oigbA or tenth leg 
there is a pr^ecting hiffiiontal piece i>, which eames at its end anoAer biwkoittol 
bar a, called t^ knee rail, at nght angles to the former Thu protects tlm sleodw 
reels or swifts i^m the knees at the operatives. 

These swifts have a strong wooden shaft ft, wiA an iron axu passing longitndinally 
ihroQgh it, ronad which they revolve, in brass beannga fixed near to Ae middle of 
the legs B. Upcm the middle of Ae shaft ft, a loose rmg u hung, Aown under c, in 
fig 1 600 to which a light weight dj is enspended, for impartuig fnetion to the 
and thosjutaventing it from turauig round, unleM it be drawn with a gentle fbroc, 
anidi as O^tnetum of the Aread in Ae act of wjndiiig open tbe bobbin. 

J^g. 1600 18 a front view of the engmu B, b, are tbe lege^ jdaced at Aeir ajqnw* 
pnate distances (scale inch to the foot) , c, c, are the sw&s. By comparing figs. 
1699 and 1600 the stmotnre of Aa swifts will be folly understood from Ae woo&n 
shaft ft, ux slender wooden (oriron) spokes e,^proee^ at equA angfos to eaeh oAorj 



lAiA are bonad tomAer by a cord/ near fhair free ends, upon Ae tittamn Iba/ 
of whuheord, Ae nw thread nwoand in a hexagonal form t daaknaloBbrfav'girv 
to Aaoircn afo r w itial coeds, by ihding them ont from the ceatre. Slendenroodea foda 
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wooden pdOey A, iritenlir 

Aey prcn and rarolTe 

Dpon A« Ivim dnTuig 

poU^ gf ct the sbalt ■. 

Thew pulkyi are called 
dor* 117 <»r waaknen. 

Hu outer end! ot the 
aprndlM, or Aevera, are 

cat utlD icrewa, iittf attach- 
]u ttw awiTd ntda > {/Ig. 1608 ), 1>7 which the hobhuw x, x, are made bat to their 
ftmeebTe s|niidlea. Bwdes the olotc, above detcribed, m which the apuidlea rat when 
thewfiieixw pqU^ 

A, are m ocotaot with 
tk ateni^ eten gt 
there ii anothM eet 
ot alota m the bear- ieo8 
11 ^ into which Ae 
cndi 
maj 

laid,eo as tobo above 
tbelmeof eontaetof 
the mbbug pen- 
pheiy of the itar g, 
in caee du thread m 
b<di1»ii hreeka. 
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ver the ^irl hn mended Ae thread, ehe replaoea the bobhut-apiodle m its 
deeper dot beanaglk thereby hnaguig ila pnUey once more into contact with Ae star, 
aad eanamg it to revdlTe. 

o is a loM mier or har of wood, which is supported upon every eighth or twelfth 
leg figure beiiig, for conTonience page, oontraeted in length, shows 

itat every nxtb i^) To the edge of thst har the smooth glass rods ^ are made 
ftst, over whuh the threads glide from the swifts, m their way to the bobbins, h is 
the gtdde bar, which hu a slow traverse or seesaw rnoticm, alidmg m slots at the top 
^ the legax, where they npport the ban o. Upon the gmde bar B, the guide pieces 


ordinary width of the vmical aht that separates them. Throogh this slit the silk 
thread most pass, and, if rough or knotty, will be either deaned or broken , in the 
latter ease, it la needy mended by the attendant gnl 
The motuma of the vaxians ports of the engau are given as follows 


Upon the end 
1605 


ofihe machine, rwpreseated in 1599, then 
an attached to ^ ttiafta s (j^ 1600), the " 
bevel wheelB 1 and 9, whidti an set in motum 
^ die bevel wheels 8 uid 4, respectively. 

These latter wheda an fixed upon du shaft 
«, Jig. 1599} at IS moved Iqr tha wm steam 
Aaft whidh ntns paralld to ^ and at du 
same hm^ throng the length of the a^iie 
apartmenl^ lo as to driva tha whole range of a 
the machinea. 5 if a looae wheel or pnliey ' 

upon du shaft u, wodcing m gear wiA a 

wh^ mpon thaateaiBsfaaft,aiidwlnsh]na 7 heeaimectedbytheeliitoha,ilmmghtba 
hand lever or gearing rode Ol^ 1599 and 160o)^ whcntiwengiaeiatobe aeiat work 
6l■aap«rwhcdl9ondulSufta^bf whieh the atnd wheal 7, Ja driven, in oiderto 
give w traveraa aBcdcn to tha gnida bar s. TWa wheel is rnretented, with its 
appaadBMin dmhlo nse,^ 1604 and 1605, wiA ha host npOD a stnd, pb aeoared to 
uabnriulf, Ik an eeeentno hole of tha aame boat, anodur stnd, r, ravotves, npmi 
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wMeft tte utoe whtti < 1 H ibcad Thb whed«Min g««r MtnwOc 

end of flud itiid pi wpA opon ft » mowed tiie litdo emu 4, yrhom^Smr i$ 
cooiiMted two TDdi II 0 !j» ia9§ «id 1800)^ to « enMMteoe vfaieii matm Ae 
twoemuw, OtatarafizedaponUiegBidebara^oabotbiideeaf Ae wmAom. 
the fevolvtion of wheel 7, tibw wheel « will eaiue the pmum ef the fixed etod p to iMW 
round. If aetwbeelbeortothepiiiKmthepTQportioitof4 tol,AeBthewl^ « wdl 
ineke^ It each revdntion of the wheel 7« me-Anuth (rf s lerolntum j wiietehjr tho Omsk 
( will nlio rotate tbrooxhime ftardi of atom, eou to be hrooghf neater to the eentre 
of Ae atod, and to draw the ^de bar ao unch leas to one Ale of ita mean pomtiOii. 
At the next reridatios of wheel 7, the crank t will more Arong^ anoAer qnadrant, 
and oome atiU neater to the central powtion, dtawmg the guide bmadllleaaaaide, and 
therefore eatwng the bobhina to wind on more Aread in Adr middle than towards 
their eada. The oontrarjr eifoel would enan^ were the guide ban moredl^ a iingle or 
umple crank. After four rerdotiona of the wheel 7| Ae omtik t will ataad oneemcan 
aaahownm>^ 1605, banngmored the harafhioa^ Ae whole extent of itatrarerae. 
The bobbina, when filled, hare Ae appearance rcpreseated mfy. 1606 1 the Aread 
banog been laid on them all the time in diagonal lines, ao m nercr to omncide wiA 
each ^er 

DcuUaa a Ae next opeiatioD of the silk throwster la Ais piroceaa^ Ae threads of 
two or three of the bobbma, filled m abore, are woimd together in oontact upon a 
smgle bobbin An lugmiona deriee la here employed to atop Ae winding-on the 
moment Aat one of Aeae pataHel Areads happens to break. Instead of the awifta or 
reels, aerrel is here monnted for reoeiTing Ae hobbioa ftom Ae Awmer machine, two 
or three being tdaced in one line over each other, aeoordmg as the Areeds ore to be 
doubled or trebled. Though thie machine la m many reipects like Ae engtae^ it has 
lome additional parts, whereby the bobhms are set at reet, as abore mentioned, when 
cme of the doubling Areada gets broken. 

Ftg, 1607 IS an end new, from which it will be perceiTed that Ae madiine is, bke 
the preceding, a douUo one, with two workmg aides. 

Ftg 1608 u a fonat new of a considerable portion of the machine. 

Ftg 1609 shows part of a cross aection, to explam minutely Ae mode of winding 
upon a un^ bobbm 

Ftg 1611 18 the plan of the parts Aownmy^ 1606 ( Aeae two figures being drawn 
to double Ae scale aXJigt, 1607 and 1608 

a, Ayfigt, 1607 and 1608 are Ae end frames, conuected at Ahir tops by a wooden 
stretcher, or iar-deam, a, which extends Arough Ae whole lengA of the machine | 
this bar is shown also iny^ 1609 and 161 1. 

B, B, are Ae creds upon euA side of the machine, or bobbin hearers, resting upon 
wooden beams or boards, ma^ fiiat to Ae arms or hracLets about the middle of the 
frames A. 

B, n, are two horizontal iron Aafls, which permde the whole maohmc, and cany a 
tones of movnble poll^ called c,c (yfp* 1609, 1611), wJtieh serrc to dnwo 
the hobbiua, x, x, w&ok fixi^ puJleya rest upon Aeir penphenes, aud are Aerelbre 
tuzned simply 1^^ friction. These bohhms are screwed by swivel nuts, e, e, upon 

spindles, asm the silk 
engine Besides Ae 
zn^l fnction pulley 
or boss, d; seen best m 
Jb 1611, which 
they rest upon Ae 
Stax pulleys c,e, ahttle 
ratchet vAedy; is at- 
tached to the oAer 
end of each bobbin. 
Tim IS ^so shown by 
itself at/ in y^ 1610 
The spinAes with 
Aeir hobbins rerolTO 
in two alot-bearings w, 
w, fig 1611, screwed 
to Oio bar-beam a, 
whuh u suppiHted by 
two or Aree intcms*- 
diate npn^ frntoes, 
sudi as A^ The ■tot- 
hearing* V| Iwf» 1 ^ 
ftMccnd ^mwhieh 
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Ok rttodJ# Wifli tlw kibbm k l«ld at rerti of contort rftiM 

k<Aw thiMd » b«iag xoaidcd. ok^gBidebar(to whWiflwalMowdllpteow^, 



g, ace attaeW), foe nuking the thread, trayecee to the n^t and the left, for iti 
prefer distnbation orer the Bor&ce of the bobbin The guide bar of the doubhng 
machine ia moved widi a slover traverse than m the engine ( otherwise, in coneeqnenee 
of the different ohliq^utiea of the paths, the single threads would be readily bn^en. 
A, A, u a pair of smooth rods of inm or brass, placed parallel to each of the two sides 
of the machine and made bst to the standards h, n, which are screwed to brackets 
projecting ftran the frames A, Af, Over these rods the silk threads glide, in their 
passage to ^ guide Siiree g, g, and the bobbins a, e. 

K, IS the /ewr hoanf upon each ride of the madunCi npon whkh die slight brass 
heuvmorftdenEtnattt, one for each bobbin in the creel, are made fist. This board 
bears foe tahaKe^ieoer A, /, with tbe/eriZsrs n, a, n, which act as dexteroiu fingers, and 
foe bobbin fiKun windiog^oa foe instant a thread may chance to break The levers 
swing npon a fine wire axis, which passes throi^ foeir props t, i, their arms bemg 
shaped reetsngnlarly, as shown at A,A^(1611> The arm/,hemg heavier than foe 
aim As luttQzaltf rests npon foe 
ndge larai, of the lever board 
I a, a, N, are three wires, 
restmg at one of tfaeir ends 
npem the axis of the fidentm 
t, I, and having each of their 
other booked ends sospended 
17^ one of the Bilk dmads, as 
it paSMS over foe front steel 
nAhf and under A'. Ihese 
fidler wires, or stop finger^ are 
guided traly in fomr op-and- 
down motnxM with the thread, 

I7 a cleaner-plate ck having 
a Terdeal slit in its middle. 

Henee^ whawTcr any thread 
hiqipeiis to Inak, in its way 
to a wmdnigron bobbin a, foe 
wiM, a, whidi hung by ik eyelet end to foatforead, as it passed through between for 
steel rods in foe line at A, a', fiUIs upon the fag^ter ann Ot foe bslanee Lever h, k 
weigh* down that arm A, ccniegaentk jefoa ap foe arm 4 which mtohes its up 
or end into one of the thcee Mtehes of w tatehet or catch wheel/ Ifild uid 
161 Ik fixed to foe end of the bobbin, Thns its motion Is mstantaneotuly arretted, 
tOl foe has had leisore to mend the foread, when foe again htnga np the 
tUler wire n, and restoree foe lever A,/, to its honsmlnl poeilion. 14 meanwhile, 
foe took oeeasion to remove the winding bobbm out of foe smih ilol-beaniig^ 
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tribere pdlw J touebe* the akw wheel e, into the rig^heiid apper dot of mpoM^ die 
most DOW shift It uto its dot of ntstion. ^ 

The motions ve girea to the doBhlmg 
rt n'^ machine m a very simple wiy. 0poa 

I ' — w r fheeBdoiftheflinBe,i«preeeirted^l807, 

Jl I ^ j the shafts i>k hear twQ RMsrinxeels 1 

11 iril — ratr^-^ and a, whidi work into each other. To 

the wheel l. Is attached the heed wheel 
I . - ‘lyi — 35®^ 1 8i dn^en by another berel wheel 4 ( j%i, 
J -»— nrtK 1 j 1608)^ fixed to a shaft that extends the 

I ^ eTI a I ^ E O' I length of the apartment, and 

^ SR^ serres, ttierefore to diire a whole range 

[ 9 * --- ; ■ r of madhines. The wheel 4 may he pot 

jj shaft, by a doteh and 

I I nnll gear-handle, aa in ttie mlk e^me, and 

, I ' C S' ^ thereby it ^ves two abafla, hy the one 

" I traiuinittuig its movement to the other 

(J L- - — The traverse moCioa of ttie guide bar 
' o, IS effected as IbUowa.— Upon one of 
the shafts D, there is a bevel wheel 5, driving the bevel wheel 6, upon the top of tiie 
upright abaft p iJzg 1606, to the right of fiie middle)] whence the mobon is trans- 
ynif^ to the horirontal shaft g, helow, by means of the bevel wheels 7 and 8. Upon 
thu shaft q, there is a heart-wheel r, working against a roller which isfixedto the end 
of the lever a, whoee ftiUrnm w at 1607 The other end of the lever a, is oou- 
neoled by two rods fahown by dotted hues aftg 1608) to a bnas piece which jmiia 
the arais u (J^160^ofthe guide barso To the same cross piece a cord is attached, 

which goes over a roller e, and snipends a weight w, by means (ff which the lever ^ 
IS pressed into contact with the heart-wheel r llie ftilcmm t, the lever a, u a 
shaft which 19 turned somewhat eocentno, and has a very abw rotatory modon 
Thus the gaide bar, after each traverse, necessarily winds the silk m vanaUe Imes 
to the nde of the preceding threada 

The motion is given to thu diaft m the fdlowing way Upon the horizontal shaft 
9, there u a bevel wheel g ifigs, 1407 and 1608), which drives the wheel 10 upon the 
shaft «, on whose npp» the worm p works m the wheel 11, made fut to the 
said eccentric shaft t , round which the lever s, swings or oseiUaAs, causing the guide 
bars to traverse. ^ ™ 

The apaoting si2h-aiill— The ma^ 



chine which twists the silk threads, 
either in their siiigle or doubled state, 
u called the spuming milL 'When the 
raw singles are first twisted m one 
direction, next doubled, and then 
twisted together in the i^iposite 
direetioD, an exceedingly wiry, 
compact thread, is producM, ealW 
orpimiae. In the apmnlng null, 
either the amglea Ou doubled 
silk, while beuig unwound from one 
set of bobbins, and wound upon 
another aet, a subjected to a r^lar 
twisting operation , in which process 
the thread ii conducted as usual 
fhiDugb guides, and coiled diagonally 
upon the hobbuiB by a propw me- 

nnimiam- 

tig 1819 exhibits an end view of 
the miimiiig mill, in whudi ftmr 
workmg lines are shown, two tiers 
upon each aade^ one above the other 
Some spuming tnills have three 
woikum tiers upon each sldet bnt 
as tbe highest tier must be te^cd 
by a ladder or platform, &u 
stmetion Is roaiidered aiay to 
be iajuifioiouB. 

Fi^ 1618, M a front view, where, 
as in tile ftirmcr figure, 1kg two 
woridng lines are ihcnni. 
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/&16U, tt aefwtvDtiasfif «p«rtofaeviidiiiM» toiBaitMtetiwooiiitnMlGB 
•ni pt» of the w(»Ub« parti, U2l, are oOier twwi 1*14. 

ahom a nogh part of the madune, bj irbush the bobiwi are made to 

rerolve. 

16tS, and iei7. ahov adiftrent mode of giTing the traveree to the guide 
baii^ »*»*■ ♦a** iCTwm ted tdI4 

Hgt. 1418, ai^Slt, ahov tbe ah^ of the tail bobUna. prodooed b; the aedon of 
theae two dx fi wwat tme«M notmoB. 




^|] II IparpanBirwnHnBnHfl^PVrH - 




The upper part of the niacbuie being exactly the flame as the under part, it will be 
juffioKot: ro the ooDatraetiojD and operation of one ol theim 

a, a, are the end upright frames or standards, between wbioh are two or three 
interme^ate atmidards, aooordiog to the length of the maehine They are all 
conneeted at their aides by beama B and c, which extend the whole length of the 
TUMbiiipa n, are the apindiei, whose tqi beanugt a, o, are made frst to the beann 
and tiieiT bottoms turn m hard brass steps, flxM to the bar a These two bars 
together are called by the workmen the Htiudle box. The standardb a, a, are bound 
wnh oroaa ban w, n 

c, c, are be whsrm or wboris, turned b^ a band from the horixoutal tin cylinder 
* in the lineaof a, K,fy 1618, lying iB the nuddle hue between the two parallel rows of 

r idles n^ D B, V an the bobbins contaming the untwisted double silkt which are 
ply {Mressed down upon the taper end of flie spindles. d,d are little flyers, or 
flxrfced wings of wire, attached to wasbeiB of wood, which reTolre loose upon the tops 
of the said bobhina t, and round the quodles One of the wioM is aomotimes bent 
imwirds^ to servo as a guide to the silk, as shown by dotted lines 1614. e, s, ate 

pwces of wood praised o^on the tops of the spindles, to prevent the flyen from starting 
(A by Oe eentnfligal force, a are hoiuontal riiafts beanng a nnmber of htde spur 
whew/,/ B ara slot beanngs, similar to fliose of the donbling macUiie, which are 
fixed to tM and and Bud^ frames. In these dots, the li^taqaare cast iron ihafta or 
mindks aJv 1601, are laid, on whose end tha.Bptir wheel h la east i and when tha 
flhaft p m im dw front slot of its bearing, It Is'in gear witih the whad njpm the 
shaft n, but when it u hid in the back wt, it U oat of gear, and at rest. ^ r, r, 
/fgr 16U 

Ppon thsaa little cart’iron shafts or ^indies g^JIg 1616, AebobbiDS or hooks an 
ihn^ for TCodviDg by windmg-on the twisted or qnin silk. Theae Uoeha are made 
of a ktfge dimueMr, in order that the adk fibres may not be loo modi beat} and they 
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Ate bat iUghtly filled at each soeaew^ (diatge, leat» hf iata^g Aab* ^Uomeiea 
too nmeh, they Aoold prodoee too rapid an mereaee In fi» rale ^iadi^ 

f vuh pn^ordonal dnaamtien ill thd teddhand 

nak ot Mrst^ag «r teacn^ die efifc* aIi^ 

are therefbn the more Aeqac^ebaaifiB^ 
are the nide ban. -with the gai^ib *p 
vhieh Oe idk paaaei, bring drawn byAen- 
^ri’nng bobbiBi 1 , and drinered or bud en by the 
flyen d, d, ftoin the totatory twiiA^’boWna 
r. The operation of the machine i» tbeeeAire 
■unple, and Ae motions are girm to the parts 
in a manner equally so. 

Upon Ae suft ot Ae tan cylinder or Anns, 
exterior to the ftame, Ae uniri fkit and loose 
polleys OF nggen.L,x.', ere mounted, ft# drmng 
Ae whole maebine. These riffgers are often 
called ateam'poUeya by the wcehmen, from 
Aeir being eonneetra by banda wiA Ae ateam* 
amen of Ae &etDi 7 In order to allow 
the riggers npoo Ae abafta of the npper and Ae 
under drama to be driven from Ae same pnll^ 
.1 . upon the mam ahaft, Ae axisof Ae onder dntm 

« i|„ u prolonged at l<', and ao^ported at iti end, 

directly from Ae fioor, by an npng^ bearing. 
Upon Ae shaftsof Ae tin cylindm there la alio 
a fly--whe«l w, to eqnahse Ae motaon Upon the 

I other ends of these shafts, namely, at the end 

IMS ^ of Ae spinning-mill, represented m jCi^ 1 613, Ae 

•y-w* pinions J, are fixed, whiA dnve the wheels 8, 

by means of Ae inlennediate or earner wheel, 
S, called also the plate wheel, from ita bong 

L hoUowed soonewbal like a trenAcr. I is called 
Ae change-pinion, beoanae it u ehanged fiv 

z-i anoAer of a diffiereat sue and difibrent munber 

j of tee A, when a changik in Ae velocity of 
r I III _ t wheels S and 8 la to Mmade. To allow a 

Yi^ N ^ greater or smaller puuon to be applied at 1, the 

if wheel a is mounted npmi a atnd d, whiA la 

I movable in a alot ooneentnc wiA Ae axtaof Ae 

^^41 wheel 3. This slot is a braneh from Ae eroea 


bar XT Tbe amaller Ae Aange-pinion u, Ae nearer will the atnd k appna^ to Ae 
vertical liaejomingAe eentiesof wheels 1 and Sj and Ae more slowly willAe plate 
wheel 3 be dnven. To Ae spur wheel S, a herd wheel 4, la fixed, wlA which Ae 
other also revolves loose upon a atnd. The bevel wheel fi, npon Ae diaft 4 ^ driven 
by the bevel wheel 4; and it oommunicates motion, by the bevel wheda 6 and 7, to 
eadi of Ae horizontal shafts o, g, extendmg along Ae upper and under tiaca of Ae 
machine. At the left-hand aide of Ae top part of^fp 1618, Ae two wheels 6 and 7 
are omitted, on parpose to Aow the beatings of the shaft g, aa also Ae ikft’beanngB 
for carrying Ae^hafts or akewera of the bobbins. 

If It M desired to eommnuicate twist in Ae opponta Atection to «hs* which would 
be given by Ae actual arrangement of Ae wbed^ it la necessary merely to tranraoea 

the carrier wheel nom 
ita present pomrion on Ae 
right band itf pmion 1 , to 
Ae left (rf* It, and to drivw 
the tin ^hnder by a 
crossed or ekie straps in- 
stead of a stvBi^t or open 
one ' 

The travma noAn of 
the gouk ia given bmm 
a rinular way to Aat at An 
wgiiw C%. I6M>> Dw 
oao of Ae middled west 


gaar with a spur wheri h, npon one of Ae Uorit-riiaftfr 

that r^ves upon a atnd, to whidi wheri ia fixed a bevri wheel x, a gaar wiA Aa 


frames of Ae anAba iiaa 
Aa irttei* ^ 
Afaesafens n s ur w he a t m. 
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T^ir!iwl«,<heMMiimbMlmkMtM!MM«l»4fMraf4«B4w 

^ l«ia»aod ms, nid which htaeawkeivklidwHaiMktten. 

To Aa crank’dtiK^*’,^ l«l4i ■ rod «, li attMbed, which moTM or tnmpM the 
gmde<bu beloogingte that put machine, to eaoh fludme on* ooeh noMtatm 
u fitted. Kifi, and 1«17, another mode of trateriinff tiie gnMc-har is afaown, 

vhieh is genunUy used IbrAeooMMr qualities of allk. Near to one of the middle 
ftames, one of ms wheeia /,m gear widi the sirar-vhed bh and the hovel-wheel e, 
hoCb Ten)^rftlg on one smd; gives motioa aihi as die wheel e, dead opoa a shaft 
a', at whose ochu- end the elfiptical wheel h* is fixed, which drives a second 
cUiptical wberi c'^ in such n wav that the lai^ diameter of the one plays 
in gear with the amsUu diameter of tM other; the teeth being .... 

BO cut so to take into each other in nil positions. The eTank- 
|oeoe t la aeivwed upon the &re of the wheel e^, at raoh a 
distance ftnm its oentie as may be neeenary to give the de- li flsSi^ li 
aired length of ttaverse motion to the goide-bar, for laying B n|M ! piy 
the «lk ^irally upon the blocks The purpose of the elliptical 
wheel u to modify the simple erank motion, whic h would wind on more silk at the 
ends of the bobblu than in their middle, and to effect ad eqtudity of winding on over 
the whole snr&ee 
ofdieblooka In 
fig 1020, the el> 
liptiealwlieebare 
shown in ftonl^ 
to illnatrate their 
modeof operating 
upon each othm*. 

Fig. IBIS. IS a 
block filled Wthe 

motioH of the eecentne, fig 1S14; and fig 1619, is s block filled by the elliptical 
niechsmsm. As the length of die motions of the bar in the latter oonstmetion 



1619 



Rmnins the same dumig the whole (qtemtion, the sQk, as it is 
1621 , t_0 wonnd on the blocas, will slide over the edges, and thereby 

\°\ ' produce the fiat ends of the barrel in fig 1616 The oonical 

! 1 ends of the block (_fig 1619) are jffodneed by the continualfy 

, ^ /* shortened motions of the guide-bar, as the stud approaches m 

g -,-- J Its sun-and-pknet rotation, nearer to the general centre. 

^ I Jlys.l62d, 1621, are two different views of the differential 
mechamstn described tinder^ 1614 

■ ■ _ I The heat wire 

•Ml. , I n 

^ O' to the pivot of 

die SOD aad-plaast wheel-work s, o, and at the other to the gmde-bar fig 
161^ The silk threads pass ffirongh the gnides, as already explained. By the 
motmn eotpmnnieated to the guido-har (giader), the d^ond-pattem ig produced, as 
Aown in fig, 1618. 
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In fins m s rhm e, die silk u tmwoond ftom the blocks the throwing mill, and 
formed into banks for the market The blo^ being of a large sise, wouln be 
prodnetm of mooh finctfon, if made to revolve upon skewers thrast through them, 
and wenU oanae ftequent Inirohage of the ailfc. They are, therefore, set intli their 
axeo upright upon a board, and the silk is drawn from their snr&oe, jnst as the weft 
IS from a cop in the ahtude. On this aoooniit the pievious wmdn^on moat be exe- 
cated m n very rteabr manim’} and preferably as ropreeented In 1618. 

Fig 1822, IS n front vmw of the reel, little more than one half of it heing Aowa. 

^ 1623, M an end new Hera the steam-pntteys are osaitted, fiur frwr of obatrnot- 
log the VMW of the mora easential pans, a, a, are the two end fiMsunn ooBOected 
by mri to gn a yoteistebna, which fbnn the taUe B,f(HrremTingtbebob1iioic,<v whieh 
sNsoiaethBes ws^bdedid top wiA a lump of bad to prevent tboir ttoabbng, dIs 
the red ooosuting of four laths of wood, which are fixed npon iron frames, 
attached to M oet^mal waedSfB draft. The am wMnfc jgBSalni one of these laths is 
of hmii| b^ tototeds bf boMBii^ a tightening hodt, «a » to permit the 
hanim when finisked, ta he taken ofl^ as in ovuy oommon reek 

The moeUae aansisia of two cqi^ pute eaopisd together at te fimilitate the 
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fWQwraloftlie iilk from euher^f of tile red; the atteadiBit tint Ufttnif tte Me pan 
and dun tile otiier Xtutbegndelw, vbieb bratnmtM motum-naaMti^ttik 

o 1U3 



to he voaiid on m a crou direction b and c. are the mre gnides, aad d are little 
IcTcn lying upon the cloth-corered guide bar a. The ailk in tta aray from the Uock 
to the reel, passes noder these leTen, by vtuch it is cleaned from loose fibres. 

On the other end of the shaft of the red, the spuT'-wheel 1 ij fined, vhieh denees 
motion from irheel 2, attached to the shiA of the steam pulley r Uima the same 
shaft there is a bevel vheel 3, ohich impels the wheel 4 upon the shaft «i to whose 
end a plate is attached, to which the crank/ u screwed, m snefa s way as to give the 

proper length of travexM nuibmi to t« guide 
bar E, connected to that enok or eeeentne 
stnd by the jointed rod g TTpon tiu diaft d the 
stesmrpulteyaf.thenuawormor endless serew, 
to the left of/ fig 16S2, which wmka in a wheel 
5, attached to the short upn^i^t shaft h (/p 1S83\ 
At the end of k, there is anotiier wona, whi^ 
works in a wheel, 6, at whose aream&renee 
there u a stod, t, which stnkes once at eveire 
revolatioQ agamst an ana attached to « hel^ 
seen to the left, G, thus annoancutg to tise reel- 
tenter that a measured length of silk has been 
wound upon her red. e^ is a rod or handle, 
whidi tha fork ( with tiw strap, may be moved 
upon the bst or loose pidley, so as to sd on or 
arrest the motion at ^easme. 

Thiowateis submit their silk to sootaing and 
steanong proeesaes. They soak the ba nk s, as 
imported, in lakewam soap>wata> m a tab( but 
the bohlons of the twisted stng^ silk from tito 
spinning mill s» enclosed withm a woodmi dumt 
aud exposed to the op^ng action of steam ftr 
abont tenminnte& They are tiunhnasmsdJia 
a eistem of warm water, from which tiuf ar« 
tnUMfrmd to the denhlmg frame. 

The wages of the w(iA>flea^ ib tha sBfc- 
throwing idlls of Italy am ahtiat ana half af 
^ their wages in llanchMter | hnt tide 
la much more than oonntetbsleiiccdby tiie superior mamhiaefry^^onr iniBa. In 
tiiere was a power e<|iwl to 84B hemes anga^ m the Blh-tireowhig atiUa af ]faxi!> 
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alB» EwlanduiSaidaDAtMMt VMsnMtdid* 
n«Mfa« pMoitarkUid rfdlkatfe* «T afcii ^ eontaiaii^ (even&yftnc Ibtti4^ 
Biadeft«a AevUte Votlnwrift, Rum to w hitimii M, h tifc<nlw wami Ihdy tad 
deboMe eoloim iritlMWt a« «r Aftir Mag made htto tnuB bj 

tlie aiogl* twist tbe w^auaag mffi, It it leded into hanlu, and a«at to tha dver 
viOont fertber araaratioo. Ailar ^ed, tbe thionrater w-vlada aad ra-tarlato 
It opoft the tptnung mii^ ia order to give it the whipoonl htnteMi arihieb ooettitnces 
thepecaUarfeatnreofsaanboBt Theooet oftbe raw Xovitllk >t 19* Bdla pound* 
of tittowing It mto tm» 1« SAt of dyeing, Sai of re-winding and re-twiating, after 
It has twen dyed* aboat te , of watte* St * or 10 per centi the total of whiob tom ie 
Sl« 1 bentg tM price one pound of awntbont ta I83S. 

X>r Uie poUished m the ftimicr edidone of this IhetioDary a ehemical examination 
of some Indian silke , due inqnijy bronght oat some cunone ftots, ebowing that the 
nlka had been impregnated with earthy and other matters m Indm, but as posubly 
the eonditiona lea^g to dxM injury have entirdy passed away, the statement is not 
preserred. 

At ivesent the United Kingdom diaws its supply of the raw material for nanufoo- 
tore prmnpally ftom the East Indies t and France, Italy, Turkey, and China, also 
eapply a eonsideirable amount Ten years since, the annual imports for hbme eon- 
aomptum amotmted to the large sum of 4,734,765 Iha. 

fn 1857, the enormous quantity of 18,077,931 lbs. of silk in its aevenl eondlliotia 
of nw, waste, and dirown, was imported mto this conntry The manufiieture em- 
pbys flpwards of 8S/)00 mdiridBals, and is earned on in above 800 silk fiustories 
The foUowhig r^resents the eondibon of our mpori trade in silk for the yean 
1863 and 1664 


Stlk Exporta ui 1804. 


lilt 

Raw silk 8^938,130 

Knnbs or husks 844 

Thrown, singes (Brltuh) . . - > 15,995 

Thrown, organame (BnliBb) . 147,368 

Thrown, siitgles^d oiganxme (Ftweign) • 335,593 

Thrown, tram (British) .... 310,751 

Thrown, tram (Fonign) .... 8,472 

Twist 4W yam of silk ... - - 272,688 

Twist or yam of waste Silk .... 223,766 

Ditto and other materuU .... 21,127 


Total 
n ook 

^, 396,054 

11,168 

18,179 

172,012 

548.082 

878,590 

14,361 

160,757 

121,063 

8,806 


&A J&mqfocfaru qf the United Xingtim. 


Of silk tmly (imoad piece goods) 
Ditto (foney silks) 

Velvet - . . _ 

Handkerchklh, shawls, Ac. • 
Ribbons, sDks and satins 
Bibbmis, ganae and Tdreta . 
Plush for hats - . - 


Hosiery, stoekmgs and socks 
Hosiery, other kinds - 
Silkboe . . . 


Fringes, tnaunings, &e 
Sewing tilk 


1>7S8,605 yards 
68,587 „ 

42,598 „ 

190,034 dasens 
75,441 lbs 
11,048 « 

1.7S1 

l,602^Ren pairs 
655,172 yards** 
13,228 lbs. 


£859,377 

15,616 

10,542 

385,590 

93,227 

18,141 

2,357 

2,603 

37,388 

42,865 

250,307 

17,506 


Ma m ^b e iwm qf Sdh and oAer Matemde is whtek SHk predamma^ 


Broad pleoo goods 
Handtodiiciti, searft. &e - 
Bibbona. tilka and satmt . 
Ditto, gatiae, tad etape 
Hoa^, Btodihags and lociks 
DUto, ofoer kinds 
lace, mixed ... 
Fringes, tnmming8,&«. 


933,113 yards 
24,956 „ 

13,088 lbs. 

M 9 * « 

868 doseo palra 

4,662,892 yards' 

" * PI 


£159,119 

2e,76« 

imm 

1 , 0 W 

668 

5,440 

9M41 

a 6 A 6 S 
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S3i MunffiietKrenif /ndta, CSUiuh jnc; 


(TotbIu and bandgnoM (pieces) • « . . 

China crape ebairfs, && - 

Unenamented’ ------ 

ibf 

48410 

14^794 

Ibtal vitae, 
ifflCVSSd 
84.180 
5,76S 

Aft Mmu^foehrea t^^ampe. 

Broad rtuflh 

Ribbons 

Cnenomwated- ------ 

10,451 Iba. 
10,290 „ 

£49,770 ’ 
98,447 
30,159 


ImporU ofStik Mam^itcbirea m IMS oarf 1864 



IM 1 

ISM \ 


WeigU. 

Computed 
rani tbIoo. 

Weight. 

Computed 
rani •aloe 

, SUL 

ewti 

e 

ewte 

d 

Ennbe or hneks and waste 

31,940 

357,793 

24,876 

328,922 


lb( 


Iha 


Raw _ . - . 

9,92:, 145 

9,380,768 

5,655,401 

6436,903 

Thrown, not dved singlee 

6,696 

9,078 

8,550 

6,026 

Tiam ... - 

6,S76 

10,889 

6,066 

10,187 

Organsine or eruw . - • 

Thrown, dyed s^les or tram - 

38,620 

1,678 

60,906 

9,712 

54,288 

6,164 

91,557 

8,669 

Otganxine or crape . - - 

6,518 

10,354 

4,092 

6493 

Stlk Mamfacliats of India and China 


Corahs, choppae, bandannas, ' 
tnaemre elo^ rowala, taf- > 

piecM 

161),<i68 

IlnBlarod. 

vnliw 

128,215 

*^^54 

Declared 

value 

69,832 

fhties - . - . 




China crape ahawli, searft, 
handkerehiefi, and pieces - j 

Ibi. 

20,169 

Running 

)anl< 

4,259 

49,285 

Ibi 

«19.994 

Tunning 

jrardt 

4451 

42,525 

Damask ----- 

1461 

1493 

PoDgees and pongee handker-'t 
ehteb - - - - / 

p]6C^ 

16,319 

14441 

7,697 

5,922 

Not es^ariftelf specified. • 

- 

11,204 

- 

19458 

SQk Manifaciartt of Ewn^ 



Broad 5(i^. 

Ibi 


Ibe 


Silk and satin, plain 

1,869,899 

3470,958 

1413,006 

8,631414 

Striped, figor^ or brocaded - 

86,341 

98,120 

118,183 

318,960 

Ganse or crape - . - 

6468 

29,148 

8,840 

28,731 

Velvet plain «r figured - 
Velvet, ttefimndation of which 1 

94,055 

289,165 

170,712 

612,186 

is coinpoeed of cotton or other 1 
.matei^ than eilk • • J 

2486 

8461 

149T 

2466 

Bibboni^ nlfc or eatm 

666418 

1459,883 

644,161 

1405,962 

Gameorfinpe . . - 

180 

613 

650 

1,863 

Velvet or^oak - . . 

283,037 

594,878 

258,831 

631.994 

Fenoy rilk net^ or tricot - 

719 

1,799 

2417 

5,797 

Plneh (not hel^ ribbons, or ibr 7 
making kata) - - - ^ 

774 

1448 

1,478 

2,956 

Flttdi, nM for makmg kata - 

97489 

136,785 

95,500 

138,700 

JKZSiiery. 

mnatMT 


Biidier 


BonqiM *11 head-dresses 

1,584 

2,188 

2,579 

2484 

Dreitss 

1,128 

7,927 


11423 

Parasols and nmbrrilas - 

■ » 

1,962 


3.753 

Not separatdy apemfled - 
Lace, fieeLacs. 


651,264 

|- ■ 

989,088 


UU 


You XIL 
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8ILKW0E1C GUTtftr angUas, wasade w fo}linri.->8d«et t belt 

•lid Unert ttiknwina, jvrt „ l$24 ir 

nU ulk thmd bugiiig fiwB tbeir — ^ 

■Dootha. Immene than in Btnmg ti- c.;:^ . , 

m-gw.andeowthemdoMlyfiwtirehm ^^0 r- — i 

boon, if th« weadier be wmm, but two JF/ / . 

or threw homn tooger, if it be eooL ^ — ' 

uniea taken oa^ and pulled asander* ^ r r ^ — ^ 

two ttBiuparent gnta will be obeerred, J ,‘ < 

<rf a yellow green colowt u thick as a ^ — — , 

amall straw, bent doable^ The rest of ■ — / » 

the entrails resenbles boiled spinaw, * *, — >’ 

and Oierefore can occasion no mistake „ j ! * ^ ^ 

as to the Bilk-gnt If this be soft, or L,^ -U •' ' '• 

break upon stretcbing it, it is a proof |il4j ^ ^ 

that the worm has not bera long enongh J- 

under the infloenoe of the vinegar *^60 the got » flt to draw ont, the tme end ot 
It ja to be dipped into the vinegar, and the other end u to he stretched gehtly to the 
proper length. When thns drawn ont, it most he kept extended on a thin piece 
of board, by potting its extremitiea into slits in the end ot the wood, or ftstening them 
to pins, and thm exposed in the son to dry Thus genuine silk-gut is made in Spam 
From the manner m which it Is dned, the ends are always more or lees compressed 
or attenuated. JFig 1 624, <s, is the silkworm; 6, the worm tom asnnder, e,e, the guts, 
d,dtti hoard slit at the en^ with the got to dry , //, hoards with wooden p^ for 
the same pnipose. 

SIl.VER {Argent, Fr , SSber, Germ.) was formerly called a per/eet metal, hecansc 
heat alone renved its oxide, and hecanse it could pass snehanged through trials 
by fire, which apparendy destiOTed most other metaln The diatinettons, pei^t, im- 
perfect, and noble, are now justly rejected. The bodies of this elan are all equal in 
metallic nature, eseh being midowed merely with diArent relations to other forms 
of nutter, which serve to chaiaetense it, and to give it a peonliar valne. 

When pore and pbnuhed, silver is the bnghtest of the metals. Its specific gravity 
in the mgot is Ityt? f but, when condensed ooder the hammer or in the coming press. 
It becomes 10 6 It melts at a bri^t red heat, at a temperatnro estimated by some as 
equal to 1280P Fahr , and by ethers to X2° Wedgewood It is exceedingly malksble 
and doetJe , affording leaves not more than <A an inoh thick, and wire &r finer 
than a hnman hair. 

By SickiDgen’s experiments, its tenacity is, to that of gold and platianm, as the 
number 19, 15, and 26^, so that it has an intennedute strength between these two 
metab. Pore atmo^berie air does not affect silver, but that of houws impregnated 
with sulpharettcd hydft^n, soon tarnishes it with a film of brown snlphi^ It is 
distingnished chemtc^ly ftom gold and platinum by its ready solubibty tu nitnc acid, 
and ihHn ahnost all other m^a, by its saline solutions affordmg a euidy precipitate 
with a most minute quantity itf sea «lt or any scdnble chloride 

Silver occurs in nature under many forms — 

I iVatme sihwr possesses most of the above properties; yet, on aoeooBt of Hs being 
more or less alloyed with other metals, it differs a little in maHeabiUty, Instre, 
density, &e. U sometimea occurs crystallised in wedge-form oetabedroni, in cobes, 
and cabo-oetahedroDS. At other tunes it » fixmd ni dendntio shapes, or arbor- 
escences, resnlungfinim mmnte crystals implanted upon each other. Bat more nswidly 
It presents itself in small grains without deteimmable form, or m amorphous masses 
of vanont magnitude, 

The gangun (mineral matncei) of native silver are so nnmeroni, Aat it be 
said to ooettr in all kinds of nxdc. At one time it appeux ae If filtered into their 
fissures, Btanotber as having vegetated on their surftuie, and at a Uiird, as if im|WM«d 
tn their suhstanee; fioch vaneues are met with pnoeipally in the mines of Feni, 

The native metal u finmd in almost all the silver iiunes now worked; bat espeondiy 
in those of Kragsbergin Norway, m carbonate and finale of lime. &04 at Sefatnftex* 
be» in 8 iberiB,ln a ndphato of bor^, at Allfimont, m a foiruginoas day, ju. 


It, m a foxTDginoas day, fim, 

rue m eta l s moit usually asMeiated vnfii nlver in the native aHoy, are gpIfiiiMmer, 
ueenic, and iron. At AndreasbOTg and Gnaddoanal it is slk»M wiffi gboM five 
per out ot aneid& The amiftroiis nadve s&ver is file rarest ; It has • bnus-y^ow 
odour 

2 Aafisiimiaf «tlMr.:^Tlus rare ore is ydlowish bine; desfituie of malMUiUtyi 
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«nd yery bntdet me. ««». » It meltt befoea Uawyip^ avd “wUie 

famei of oxideof aubnony beug mdilydtBdiigBiAed ftom izwdcal mm jnMUnenkal 
eoliBk 1^ its lainrfiM ^ eonswta of from 76 to 64 of sSTtf, and tmm 84 to 

16 of BOtii&oBjr. ' 

3. Ilfuted aataROBiaf tdowpipe it SBiiti a RtroB|^ ^ariie mdL lla 

ooastitaeDta «ne, ailyer 16, iron 44, eneoie 85, antmumy 4 It ocean at Andreot'berg 


ativer » eaalj by the luoirnpa. it conauta of l8of aalphar to 89 of auver, 

by eapftrimfmt i 13 to 87 are tfn tfceontie proportiona. Ita apee. gnr la 6^ It 
ocean eryatalliaed n moat mtoea, bat eapaeially la theae of Fr^bevg, Joor 
chinuthal m Bohemia, SohemmtA if Bmigair, and Mexico. 

8 /ZMav^fda^nfoer, Itaapee. gray u S7. It emttaina from 84 

to 86 of adver 

6. Suhkuk qf atber wttk — Ita eonatitoeBta ase, lead 86, Uamath S7, 

allver 15, aolpbor 16, with a little iron and ooprar It la Tara 

7 Anhmauated nibAub of aifwr, the red ailrer of many mmendogiata, la an ore 
remarfcabk tor ita luatre, ^ yanety at ila forma. It la friable, canly 

aeraped by the fcmfr , and wffwdi a {lowder of aliyely enmaon red Itt colour m masa 
la bnlliaft red, dark red, or even metallio redduh-black. It eiyataOiaes in a wie^ 
of forma. Its coffadtoepte are, — >iiyer frmn 58 to 68, anttmony from 16 to SO, 
aulphiir from 11 to 14, and oxygen from 8 to 10 It u fbond la almoet all ailrer 
miiMB , bat pnacapally in thoae of F reyber^, Saint Huie anx Minea; and Gnadaleaiia) 

a T»1 I. MAftkisli ImtflA fiaUrtlMi mtfSnMlmfp 


abundantly' in the eilrer rauM^ of Pfni and Mexioa The Bpamaida call jt mgrufaL 

a Chlonde o/«lt»r, or Aura aiW.— In conaeqnenee at its aemi-tramparent oapect, 
Ita yellowi^ or greentah odloor, mid such aofrneaa that it may be cot with die niiii, 
tlua ore has been compared to boro, and may be easily recognued. It melts at the 
flame of acaodle, and may be recUced when heated along with iron or Uackflnx, which 
are diatmetiVB characters It is seldom cryatalliaed , bnt ocenn chiefly m irregular 
fbrm^ sometimes ooyenag the nPtiye ulymrwitha thi^ crust, as in Pera and Mexico 
Its density la <mly 4 74 It la fimnd m eonBiderable quanlitiea at North Ddeoath in 
CkwnwadL 

nhinrwin of gilveT «wn^iiniw oontsuis 60 OT 70 per Cent at day, and u then called 
batter-milk ore by the German luineia. The blowpipe oantea i^belea of silTiar to 
sweat out at it This ore is ratber rare. It oeears m the mmea of Potosi, of Anna- 
berg, Fr^berg. AH^mont, SohlangenbeiiE, m Siberia, &c 

10. OvAoaate qf n/uer, a mciM httle known, has been frmnd hitherto only in the 
mine of S Wenoealas near 

Laige qnantities of silver are annnally obtained in Bnrope by the treatment at 
argentifeioas galena, bat the New Conbneat, wbiidi prodocea t« the most part ores 
^■ATitainiwg bnt a pioportioii ot lead, is estimated to ftamish twdre fii^ mono 
Bilrer than the Old. 

The fbllowmg descrqitioB of flic extraetum and treatmeat of silver ores in Mexico 
is chiefly denvea from a paper published by Mr J Phillips, in the year 1846 

The Btatea of Mexico in which ailrer mmea have been wnhed to flie greatest 
extent are those of hfrxioo, Goanaxoato, Zacatecas, Goadal^jara, San Ltua Poton, 
O^aca, Valladdlid, and Souon. The three first, howevox^ have always beld, and at 
present hold, the first rank. 

Tbe {Hnneipal mmes nearest to the capital are thoae of Padmea, Attotonileo el 
Chtoo, and Beal del Monte, mtoated about 60 miles doe northj the last named at an 
elevation of 9,800 fret above the lerd of the sea. 

Fbidiar niwth, bearing aomevhat to the westward, are flio aomea and ci^ of 
Onanaxnato, about 840 miles baf^ the eiqiital, 6000 feet above the eea level { and ;ttili 
ilitttlier north, about 180 miles frem Gaanaxuato, m latitude 88°, are flie mines and 
city of dwt in t from which abont 86 miles are the prodoetive mmea of 

FfesBillo. Then axe many odicr mimug distnota, but flmse 1 have mentioned ue 
the only miea prodaomg siLtw in axiy gieet absadaaee, the others yuhlmg bat a 
oomparatlvaly small prodnea. 

In ^ distnotf of Real del Monte and Zacatecas the silver veiaa are very 
naiD«4b, md ensi each other m vsrioaa pbeea, but geneatty sneaUng at flm 
ame engte. Thtm the pnncipel ▼ehu at Beal dsl Monts ran in a dnemmo Morty 
east and waiL whSe the eroaa vams ran nordi andsoathi tibe dip. or ladwatMm of 
the frrmcr, being to tile south, aod of the latter to the west. TIm ride howevmv Aces 
not h<U g^ Int^neighboonDg nines of Paedmea, when tte veiaa enmeiiAetiw 
at an aeote angle. 


u v8 
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AC gf FmruHo^ >ad FUterM the larfkuw of'the gtwmi luqr be wn 
laCeneoted hf inikemmble 'wau, buM of diem prodooiiig lilrer m more or leet 
abundance ^eie iB. however, both in Zaeateeae and Bern del Monte, one Jetting 
vein lareer mad. more pi^netive tbm the othen. That meet ftraona m Zacatecn 
M called the Veta Grande, and Chat in Beal del Moste ia known hy Che name of the 
Biscaina. 

In the dietrial of Gnaaanato ihe ease is diffisrent; ftir (here ve do not And a 
luge mnaber ofveina, at ia Che othen, bat the nobee ore eon^tiafad in one enor- 
moae vem which tnvenee the coootrv for upward* of eight mllea. 

Thk u the largett known vma ra Mexioo. attaining m Kmie plaoee^ n width of 80 
vana, or 150 feet. AD the pnompal mines of Guanaxnato are upon thic vein, 
prodttctng ei At or nine milbone of doUan ananally 

The ttver veiae of Mexico are fennd in pnnntive and tnneiuon rows. Thoe 
the Veta Madxe at Oiianaxoato panes through claT'-elate, contaiaing bed* of ^renite 
and porphyiw. It u thrown ont of lU conree, or dwloeated hy the con^omerete lull 
of SUrena, bat is agam met with on the other side where the mine of £l Cedro waa 
opened Ity the AnglO'MexiCBii Company ^ , 

The vetne of 2&oateeai oocor m greenstone and elay-elate, and are mort pro- 
doetive in tbe former of those rodn. Thoae of TresniUo and Plateros are met with 
in a sunder fonuatioo. 

At Beal dd Monte, Psehnea, and Attotonileo el Chiei^ all the veins are feond 
f—iwg riirnngh porphyry of vanoes tints, bat ehiedy grey and green porphyry 

The ibrnwly neh mine of Bl Ooctw oceiirxed in Alpme lunestcme, which 
the* dlstnet u Aiefly composed. 

The mines of BolaBoc ooenr m amygdaloid and poiphyry, in connection with 
a chamiel of steatite or soivsconeL Them u cmly one principal vem, as in Goa* 
naxoatou 

There an several varieties of silver ores, or ores containing stiver, obtained 
from the MMiecii mmes } the pnnapalof which are the snlphide of stiver, chloride 
of stiver, rnby stiver, native stiver, argentiferous pyrites and argentiferona gakna. 

Ruby and native stiver, argentiferoni pyrites, and galena have been found in 
Gaanaxuato Zawfawwa u neh in Che three ^t of these classes j the mine of 
Oallega, in thu district, yielded a veiy laige quantity a! magnificent specimens of 
ruby silver Tbe greater proportion of the ore from the mines of San Clnneiite and 
San ITichitias u argebUferons pyrites, with native stiver , the latter mine especially 
has reeeady produced some extraardinary speiumenB of native stiver, weighing SSlbs. 
each. Ziniapan prodnees a considerable quantity aigentiferoaB gdena. lliia 
varietT, in feet, occurs, though sparingly, m most of the other mining dutnets 
Chloride at ulvei has been found at FresniUo, and is etilt fennd at Catorce, where the 
ores also contam bromide of silver 

The several vsneties, bowerer, bear but a small proportiOQ to tiie greot mass of 
tbe stiver ores of Mexico, which consists of a gr^ snlphide, generally more or less 
eombmed with other metaU, and disseminated in minute p^clee throughoat the 
matrix, m most uutanees eompoeed of quarts, or lU mtimBte coimeetiOD wUh it. By 
* fer tbe hrgest portion then of the premoas utetal iS obtained m eveiy mining district 
of Mexuo from the sulphide. 

In eome miaea which have been explored to a great depth, and which are much 
troubled with water, as m Real del Mdntc, Boknoe, and FreenUlo, steam-eogmcf 
have been intepdooed, and so long ae an agnate power is apphtt, mamtam tho 
drainage of the mines without difficulty 

We BOW proceed to state some of the peculiar featnres observable m tiiu working at 
the mines of hfexioo, oonfining our attention to the mmes of Guanaxoati^ VMmtZmm 
(melndmg FresniUo). and Real del Monte. The mines of Gaanaxuato an dtnxt ed 
upon (me vein of ^reat length and width It shonld he understood that this vem, 
like aU mineral vuns, is not prodnetive of stiver ore tfaronghAut its whole extent, but 
the ore ooenra in branehes and bunohee, leaving mtennediate spaces of dead or unpro* 
ductave ground! and ae an ordmary mine lenu seldom exceida 6 feet m width, u is 
clear that a levd like thiswonld not explore a vem of snob dimensions ae that of 
Gaanaxuato^ while tiie expense of cross catbng, as miners term it, would reqaire more 
capital than tiie ownen of the mine are wiUmg to risk, or able, m many Instanees, to 

r ne. Benoa^ there apswg tq> in Gnansxiiato a iiystem of woikfag adapted to 
cireomstaaioea noti^ and being based upon the principle that die hope o^wirard 
acta as a stimnl« to exertion, boa been attended witn the beos effiseta, and led to fee 
diseovery of eome of the ndhest draositi of ore^ 

Thia tfirtiRa it esUed. feet of the * bmemMa" os uMVen, wba aaa Che wocking 
miners. These men, at their own risk, work in tite nuaos under oertahi restrlotions, 
and fidlowing up suA indicatkiia as may appear to them fevourabte^ oftentimco meet 
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with B TBlumhle oonne of on, httt freqtiODklf wialc ftr noatbi^ ean^og sncMly 
eoou^ for bare eabaiatenee. While thus employed the buiooa neenH ludf the 
prod^ of the ore he btsske, and it may be readi^ coieeiTed thatif heiboaSd foil 
m with a rich dapout, hie ^na would be Tery lai^e; fhoa, kitBoaea have been 
known where a nan haa obtained, m this way, looo or 1500 doUara in a BMmth. 

The ewnen of the mue, howaver, here the optom of tabuff away aech a 
diseovery out of the handa of die nuner, after a Short notice, and working u on their 
nwnaecoaiit,or, aa it la termed, baoieoda account, when they pay the miners a dcdhr 
per day each, without nny diare of the ore. To do this, however, the mine mait 
he ri^ and as it is, n very large portion of the ore in G^aznato la raised the 
bnecones, who dmde the produce equally with the owoera 

The ore bemg broken and aeparated aa mocb as poaaible from the rocky parts 
underground, is tied up in tbe ** botss *’ of bullocks* hidei^ which are dnwn to the 
Butfaoe by tbe malacatet, m the ome manner aa the water b some of the 
Goanaxnato mine^ labooren are employed to take the ore to the sur&ce, and these 
will carry on their backs ftom 3 to 8 owL, and perform several ioumeys in a day 
fkmn tbe bottom of a mine 400 or 600 yards m depth At tbe mine of lleUado 
there is a very excellent double tramroad, rni an incbned plane of timber, upon 
which tbit ore » drawn up m waggons to a height of SOO vans foom the botunn 
of the mine, where the disgonai jams tbe perpendicular shaft at about tbe 
same depth iirom surfoee eaob eamage will contam 160 arroboa of 85 lbs. The 
power i^piied is that of a malaoate working undergrottndi and here at 800 yards 
irom the snifoce, end shot out from tbe light of wy, one is serprised to behold 
a storehoiue and stabling, with all the necessBry appnrteoancea for thirty^Biz horses, 
employed in moving the maohme above mentioued, nine horses working at a tune. 

mving brought the ore to the surface, it is conveyed to the mine yard, and 
I^aced in separate heaps, andw the eye of the boscon or miner, who pawpares it for 
sale At a stated tune the anctiooeer appears, accompanied In a clerk, he walks 
round to the heaps of ore in snccesslon, and sells them in the following msnner 

Standing before heap of ore to which he invites attention, those who come to 
purehase come fimward and whisper into his ear the price they severally offer 'When 
all have done, be declares aloud the name of tbe highest bid^, and the pnee, which 
are entered in a book by the clerk, and the same process u followed throughoat until 
all the ore is sold 

In Zacatecas the mines have not been found productive at so great a depth 
as those of Guanaxnato, and the veina bemg smaller and the deposits of ore more 
within reach of an ordinary level, there are not the same reasons for holding out 
similar inducements to the working miner to seek for ore at bis own nsk Ifence, 
most of the works of trial m tbe Zacatecas mines are earned on by the pit^eters, 
and the mmer is paid aeeordmg to the quantity of ore he raises, this varying fWnti 
9 reals to ^ doll^ 4e 6d. to llXa per oarga of 800 lha, as eireametaaeee may 
raader necesBary £vtmunfoi»foakri«i,kR>wv»«i-,VLk>w VaiiAykMZL dwined ezpeftwnt 
to introduce the ^stem of Gnanaxunto into some of the mines The mstaoces 
known to me are fooae of the mines of San Clemente and San Nicidas*, where the 
cffoct has been to mcrease the produce, but there is n pecolian^ about these 
particular vems which renders snch a avstem beneficial, they ara very ekuigenble, 
often aeparated mto narrow branches, or showing mere threads of ore, and frequently 
again wMeamgaand yielding very nch hunches, besides which they ane so cot up ^ 
cro« courses font more than ordmary encoarageinent is needful to carry on wodu of 
reseaielu 

The practice in the Real del Honte dtffon from both the others, but assimilates 
a Ulile towards tbe Goanazeato system, inaamudh. as the miner has a share of the ore 
called partuio. This parddo system has prevailed from a very early penoi^ and has 
led to many broils and disturbances with the muurs. 

3%e method of extracting the silver from the ore^ at the estsllithmeats mamlaioed 
for that purpose, ealled haiwndas de beoefleio, or hwiendas de Plata, of which there 
are many « great extent m the country, » thus earned forward. The haelendas 
Nueva lu Fresnilb, of Sanceda in Zacatecas, of Barrera in Goanaznata, and of 
Hegla at Beal del Monte, are the prmdpal establishments of fti» kind at present in 
use. That m Fresnillo is the largest nsed for amalganiatwB only, the outer waUs 
being 498 varas in length, by 418 vanw m width. It waa erected at a ooct of 306^006 
dollara and is very oomplMe in all its siru^ementa 

Tbe Bacienda de B%la (MKnlMnes very extensive smeltmg works vUk ttess 
for amalgamation. 

Tbe ore being placed in heaps m foe yard la broken 1^ hammers iftio pbosdof 


* TIm parlWe «r ial<Mt*s rtwre is at pretoat «ne QiAi4 of tin ora. 
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noderite»K^nS<MKft>Hy picked { 6 m rkbwpnlikriB6ietaHdeftr<meltais,«id 
tbc power for ewiiJganuitkro. 

Di the emeltiQg praaeee, the ore efter hdog endied, buitxed with or renaiot 
firom AtfaMT Ibhuge oar oxide of lead, and a Iktie non ore aad hn^ 

ThMO are pot Into the fcnace irith ehareotl, and the ailTcr u bieaght down with the 
lead, the two metab hd^ afterwarda eeparated in refloiog fbnMcea. The Germw 
high ftunaoe m amaily ffnj^oTed, felthoo^ the Castilian fiimace deeeribed in the 
aitiele on lead-ameldDg, woqU prohabljr he found prefeiahle. 

It it ettiniitod that idwHrt tn ptrt of the tiller i^odooed in Mexico u 6b» 
tuned bj asebtng) hat aa 011I7 m neheat orei are anhJectel to this wooeas, on 
aiMwiuit of the expenae. whioh » from £t5 to jCSO |)er ton* except m a diatnot like 
Zim^iaD, wheie bad ore is ahon^t, the propt^tioo irUeh the quantity of ore 
emelted hears when compared with that redue^ by amalgamation mnat be xery 
aadl indeed. 

The ipoeaas ct aaoaJgamation, to whibh attention u now more particalarly direetM, 
depends npon the gnat aflbi^ of qm^silrer for silver. In order, however, to make 
tlu known property ivailahlc, eertain operatums are requisite, to reduce the ulver 
contauied la the (»e to such n state that the quicksilver will readily oomlHoe with it. 

After the hreaking and dressing by hand the ore la enuhed, either by^orodiing 
ndlers or more generally by atampa, called in Mexico, nuJmau The stamps are 
sunilar in pnnciim to those used m the tin mines of Cornwall, hoi not so powerful, 
and are worked either by water-power or by moles. As the on u crushed it foils 
tfaroogh small holes of aboat the ilxe of peas, perforated m strong hides stretched in 
a sliqie on eU^r ante of the machine plaoed orer a pit which recmvcs the flue ore, 
ftom whenoe it is eoaveyed to the arrmMiret tar gnnding milia 

These stampingHmUs axe aometimea driven by n st^ breast water wheel, five 
feet diameter, end oae foot broad. Ftg 16Sfi will give a anfiteient idea of their con- 
atroction The kng honaoidal sbaft, fixed on the axis of the wheel, is ftirnished with 
5 or 6 earas placed at diifoient situationB round the shaft, so as to act in anccesBion 
on the projeotuig teeth the 1^25 

nivigfat roda or pestlea Each of 
these weighs fiOO poonda, and 
works m n comsponding oUong 
mortar of stone or wood» 

The arraatre or nOttma, aa it 
IS called m the mwflieni dutneta, 

18 exceedingly simple, but for so 
rude a maehine is very eftecitve. 

Berrai Humboldt, in aUnding to 
U, says that be neviar aaw ore ao 
finder pulverised as he aaw it m 
Mexico. In GnanaxoBto, where 
ftiere is mnoh goldtn the oroi this 
n paitienlarty obsermhle. 

Hie arrastra mmaistB in the 
first place ofa strong wooden post 
moving on a qnnw m a beam 
above ]t,andnstmgon an iron pvot beneath, turaiiigiu an iron sockpt tm the top of 
amnlE post of hard wood which rises ahum a foot above the ground m the centre of 
the arraatre See Orb DaxsaiHa. 

These arraatres are uaoally arnmeed in rows in a large gallery or ahed, as will be 
■em by leforance to fy. 1626, which r^reeenta tiie gmd^ of the Htiei«idii*of 
Sngado* 

A mach i n e has been mtrodnoed at Real del Monte which has anpeneded the old 
bfpTwwii arraatres. This machine is similar in pnno^le to some of the grmduig 
mills of tins eonatra, and to the tnmidie of Pen It eonsiats of two large 
cireolar edge stones need with Iron, snd moving over irem bottoms, the ore being 
cradled sad groond with water between the two metal snrfoees. The machine is 
turned hg twe^ mnln hi the twenty-four hoor^ four mules working at a ttme, 
and ^ qnaucity groond to n fine slime is tizto quintals, or about ten dmes the 
qaan^ gnond hr • omaauM srrastre, end t^re is reastm to believe font toe 
qnanrity might be donUed Im the nse of water or steem*pow«r, as toe number ef re- 
vbhitioas would be inereaseA 

The ora bditt bronght into a fiasfy-tfrrfded stator ia allowed to no out of Oe 
arraatre uto ahtoknr tuka or nsarrom, where it ramaimuxpoaed to dm son amil a 
■aim po^ of ^ wtoer has etoporatsd, when it hto the npearaaee of thick mud ; 
andinihiiMdiepioeeaaNiao^Mwith. 
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The ^'laiDi,'* u it ii «all^ or dime, it now laid oot on the or sm^pmaticm 
floor (which u in aiHne plaoea boarded, end m othen paved wml^lfoaeo), In larige 
masMO oaUed lorAw, tat\j to fif^ fleet m dmineter, md about a toot ooiia»tiiig 
frcqa«itly of iixM to fleven^ toau ot ore, and so extensive aio the floon that a 
la^ nomber then tortM we aeen m ptngreaa at the nwe time, lliitt, at the 
Haoieiida de BegU, the patio, which ie boarded and cateAiUy eanlhed. to render A 
water-ti^t, u capaUe of containing ten iheea toitas, of sbow aixtj tons each and 
flA^ feet in diameter The Hacienda de Barrera, in Gnaaaxnato, wdl hold dghtoen 
tortos ofieventy to seventy-fiY^tons each. The Hacienda Saaceda at Zaeateeaawill 
contain twenty-fbnr tortaa vS ^ty toaa each } and the floor of the Hauenda 
Noeva, at Freanillo, u still larger, being 180 varan in length bj aa many in widtii» 
and capable of oontauung aixty>floor tortaa of seventy tons I 
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Having hud oat the massea of ore in the patu\ the operatuma neoeamry to produce 
the chemical changes eommenee. The flrat ingredient introduced la ludt, which iv 
pnt into the torta m the proportion of fifty lbs to every ton of ore (hot varying in 
different districts), and a namber of mnles are made to tread it, so that it may become 
dissolved m thowater, and intimately blended with the mass On the flollowiag day 
another ingredient is introduced, called in Mexico mo^tseniJl It is common copper 
pyntea or sulphide of copper and iron pulverised and calcined, which converts it into 
a snlpbate. About twen(y>five Iba. of this magistxal are added tor every ton of ore 
in toe ftirfts, and the molea are again pnt m and tread the mm— for bcveral honra. 
fhemioal action now commences the salt, maf^tni and metallic snlpborets are 
deoomposed, and new eombmationt are in progrem. Quickuiver is then iatrodnoed, 
bemg spread over the torta m very small particles, which is eflfieeted by passing it 
throngh a coarse cloth. The quantity required u six times the estimated weight of 
the silver ooniained in the ore, or three lb& for every mam of eight os 

The qntek^ver being spread over the surflsce the mnles are once more pnt to, and 
tread tiie whole ontil it is well mixed. This treading is called the ngtioso, and la 
repeated every other day, or leas often, aooording to the jodgment of the tuogmro or 
sapmntendent, uitUl the operation is completed. 

^ It IB m the progreai of the operation that the shiU of the atogwera tonaeat 
reqnnred, because he must attend io certaia ngbs or appeaianccB wUitii preaoBt then* 
ames to him, and iqxin which depend the toceess ct Jiis w<uh, whether as it rqmMda 
tira pcodooe ^ afimr or the ecoaomy of nichstlter and othw ando^ 

For this putpose he baa a small qnanti^ w the torta pat on one npra wMds ha 
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mpmiti* befbw addinf «iat«iK]ji to the iorta liaMi dut u called a fuia, or gidd& 
n Older to aaeartaia how the diemioal aotioo js the ierta proeeedi^ he ooHeote a 
email qaaatitj of the due and vubes it u a mall bowl, and bj the eiua preaented 
by the qaiekeilnr and a m a i gai a he^ lin»i hie pracuod knowledge of ue enlideet, la 
able to jodge ea to the state of ^ torta , whetheur it reamits more magtitral or 
qiuokailTer« or whether it has had too much magutral, in whieh obm it is hot, and a 
little lime mad he pat m to deeoinpaoe the enceta of hioUorids of copper. Thie 
tuple plan le termed the by which m fimt the aecpHon te goided 

thrcnghHit (he enelgametion prooeHL • 

vnm at length u Bada that qaiekailrer le no longer absorbed, the opention is 
ooneidered oomplde, end the Cprca reai^a, or ready to be washed, and aometimee 
hme IS added to item ftuther action. A large quantitj of qmckailTer la then thrown 
in, and is called el iaao^ or hath, which oombinn^ with the amalgam, canaee H to 
separata the more readilT from the ahme in the washing. The time roqnired to com- 
pete the pfooeaa Tanee from tea to thirty days , bat m some placea is often cusideiv 
ably more, aeoording to eluate and the nature of the oreu 

TIm aaialgam has now to ha separated from the mass, whiidi is done at Beal del 
Monte washmg' it m a large square rat, m which sereral men constantly 
eumng it with their fbet; while at the seme time a stream of waUr 11 mi^ to pass 
tbroi^ Sr (hie awass (he lighter pniticlM of the mnd dow oat imo canals 
friiniued with basins^ called iqmwe, to oateh all stray amalgam and qniekailver, and 
the great body of the amalgam remaini at the bottom d therat 

la Omuiaxuato, the process washing u more perfect They hare three mrcolar 
rata called ttnoM, in which the ore u stirrel hr means of long wooden teeth fixed in 
cross bars attached to a verdcal abaft, the whole tamed by a ^ple machine, worked 
by mnlee, Tiie slime has to pass diroii|^ the third rat before being earned entirely 
away, so that a reiy smsJl portion indeed of the amalgam escapes. The process 
of washing is somewhat tuilur m ZacBtecaa, bat there they use hat ue tuta 
or Tat” 

The amalgam is earned in howls into the atogvena, where it is sobjected to Btraiii> 
jng tfarofigh the stroog canrae bottom of a leathern bag The hard maaa left m the 
hag IS monlded lato wedge*shaped masKs of 30 lbs , wliteh ore arranged in the barn- 
mg home 1S27 ), to the namber of 11, upon a sidid copper stud, called baaot 
hanog a soond bote in its centre 
Over this row of hedges sereral 
others are built, and the whole pile 
IS called pout Each eireatar range 
18 firmly bonnd round with a rope. 

The base is placed orer a pipe wh^ 
leads to a soul tank of water fior con- 
denalogdieqaickaitver, a cylindrical 
apace being lelt in the udale of the 
ptua, to give freeegreae to the mercu- 
nal Taponra, 

Mr J. C Bowrtng; who has had many years’ experience in the rednctton of the 
ores of silver, both m Fern and Mexico, and has devoted much time and attention to 
an flzamliiatJOD of the snlyect^ di^ntes the theoiy of the amalgamation procem hitherto 
received. 

In refurenoc to tiiis anbieet, he remai^ -- ' 

** The thetny of the chemical decompoMtiona which take place in the BZexiean 
amalgamation process has hitherto been suppomd to be, that the biehlonde of copper 
which u formed by the contact of magistral and common salt, abandons its gbloijinfl 
to the^ silver, the sutphnr of which combines with the copper, end the chloride of 
silver is deciuposed by the merenry with wludi the precious metal becomes amalga- 
mated. The ibllowing conaiderstioiia, however, will disprove this theory — 

**1. Oree outainittg ^ver combined uly with eUonne, are unsidered hr 
Mexican miners aa thoee most dxfflcolt of rednctioa, and the loM of mercury cauaed 
by them u at least treble that MMnenoed m thoee which contain only sulpburetB, 
and the pvocesiumBehmontedioas. TopraeUeal men also the appearance of the 
wmalganepreoeeaing fromtiiesa different eomhuiatiMie of sUver, irtien eseayi are 
taken out of the tortaa, are a coavineiog proof that the theortae of their redaction 
canoot pocsiblT be shmlir, for in the ulonde the quieksUver is instantly attacked, 
and u globiues are very difikidt to be omted by friction, on aoeount of thdr being 
covered wlfo a thin ooati^ of protocUaride (ealomd), whereaSi when operetnig upon 
salphoreti^ the merenro is alw^ Isight^exeept at the very of tbepfoeeM^ 

and does not s^arate into ^hnles, anieas, fnu^ too large n qoanfi^ of tnigiatral 
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hw Iwea naed, wlien the eppeazmoe beeoiuea eiinihry tltOfQgh in n to 

that Trhea ehh^e of ^Ter haa been ndaced. 

** Varioni plana have been iiiia«aed to dimmiah or even entire^ to ic anrito -with 
the loM of mercorj. on the hypouteau that ehlmde of atlrer ia ftmed, and te ana 
oontBiniDf thu oaliTeeoinbu)atioD,astboM of the dutriet of Catoroe, gve^adraato^ 
are denredby boding them in -ranela, aa by tfae eoatact of due nwlal toe 

oblonde t » decompoaed before the merency n added, thus reodensg the kas of this 
Bcarcely appredable. Upon toia elaaa of mea many of thej^danapropoaed by finrepeaB 
chemista hare bem Bacoeaafblly fned, bnt all have urraiiably tolled when aalplddaa 
of silver hare been attempted to be reduced by them. 

** n. Although the expenments of M. SouMingaiilt prove tost a ■olotion 
the bichloride of copper mixed with one of salt, placed in contact wito sulphide of 
■dver, form, ufter some lapra of time, cbionde of ailrer and aolphide of copper, still 
in pracuoe thia eannot be the case, for m many Inataneea a aolutton cf lew then tme 
maee at Bulpbala of copper la required m aevea^pomdt of water, and even m the 
ores moat difflcult reductKHi the quantity la nrely mmo than tif/ht omcet. Vnm- 
berless experimenta have been made m Mexico to bnog tons prmciide into practice, 
but -after Imving the ore for two months expoeedto toe action of a adntioa of bichloride 
of eoppeSiin cme at adt, a trace even of chlcnride of silver is rarely to be fonnd , and 
then, on adding toe mereury, toe prooeas lasts aa long aa m ordinaij casein when it is 
put in before the sulphate copper From the constant toihire at these tnals^it is 
evident that tlm toeoiy on which they are fbunded most be tollacions. 

** The presenoe at mercury being tons necessary, not merely aa the means of ool- 
leeting the particles oI silver diMeminated through toe ore, Mt also as a chemical 
agent, the aotioa at bichloride of copper upon it must be considered. By this aotimi, 
which takes place matantaneoudy, a proto^onde of both metals u formed, and toat 
of toe copper by absorbmg oxygen from the atmosphere becomes oonverted mto an 
oxychloride, whioh by giving up its oxygen to the sulphur combined with the silver, 
leaves tins in a meta^ state, and free to amalgamate with the mereury. This is 
proved by boiling mitive sidpharet of silver with oxjidilonde of copper m a eolation 
of common salt, when tnetalhe silver will be obtainw ; or as a more praetioal expen* 
inent, by mixing some rich ore with these ixaterials and meicury at the ordinary 
temperature , in about an hour the whole of the silver will have becenne amalgamated, 
when on separating all the soluble salts by filtration, on toe R44ition of chloride of 
barium, sulphate of barytes will be preeipitded, eqaivnlent m quantity to that of toe 
sulphur wbioh has beenaeidified, it will thus be made evident wt the snlphunc aeid 
can only have been formed by the decompontion of the snlpboiet of silver, and could 
not have existed if this metal had become combined with chlorine aoewding to the 
old theory of the process 

** The action moxyohlonde of copper in toe reduction at silver ores seems to be 
CDDlinuona, amd its theory thus tffen some analogy to toat of the msDU&etuie of 
inJpborjo acid , by giring np .Us oxygen to the aol|iiliur pravnmily oomhiopd mtb tbe 
silver the oxychloride of copper is converted into a protochlonde, and this mio a 
bichloride by the actioo of toe chlorine which u evolved by the deeompotitum tiie 
salt when attacked by the sulphorie acid that haa been fi^ed. Thu bichloride is 
again decompoaed by the mercury, and first a proto and then an oxychlonde of copper 
u formed , the sulphur of the silver becomea acidified, and the action is oontmued 
in toe same manner until the whole of the metal is amalgamated. 

*• The Imperfections m the Mexican amalgamation process ante chiefiy from toe 
small quantity of oxychloride of copper that can be employed, for nafaig too lann 
a proportion of the sulphate the mercury becomes tensibiy attacked, and wheu its 
aar&ce is not perfectly cUan it will not take up toe particles at silver The use of 
salt m toe tertas has lUwayB been supposed to bs to dtssolve the ehhmide of stiver 
formed during the process, but its reu oljeet is to sss u^ firsts in the foimaaoa of toe 
ozychliHwle of copper^ and to dumtive it afterwards, thus xendeimg it more fit to act 
npoo the sulphide of stiver," 

A large bell-shaped cover, called cqpeifoia, is now hoisted up, and carefiilly lowered 
over toe pna, means of pulleys. A strong Into of ashes, saltierra, aad Iscma b 
applied to Its lower edge, and made to fit very closely to toe pUte on which the 
MM stands. A wall of ire-bneks b then built loosely round the capeUuia, sad torn 
space IS filled with burniog cbaieoal, which is tlinoe repletushed, to keep it buxakg 
itil night After toe heat has been applied SO boars, toe bntos sod utoes ate re- 
mov^ the Intiag broken, and the ca^hna bouted apy nie bunted diver la thra 
found jn a hard mass, which is broken np, weighed,aad oanied to tos «asUEtg»h<Mae, 
to be foraoed mto hut. 

It will be observed that qnisksilver performs s very b npe rt an t pgrt fat toe p roe em 
of aBMlgamationt, toe aiivar being throng its agency cttilctted WiUx 
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fVa^ta amota aaMrmbm thnaigh ni^ an imineiiie man of mattar, bat pnoeipaHy 
from theebemioat aetMo vpon it during th« redoeuig|iraoeaB. Hmconsomptmof 
qaickailver Tann la diffitreat dutneia. aoeordmg to the natare of tbe oreii the olunate, 
the praotwalakSl attriaed hr the operator 
£i aoBu |laon and on aome ore tbe km of qiikhoWer la aa loir aa ten onnoee &r 
eveij mare «f adver prodaoed, whik in others h exoeeda £0 oonoes t the average 
lorn aaaj, hirwerav betakoi la be a pound of qaidLailTer ihr eTei 7 halfpoond of silver 
extract^ 

Gay Loaaae, Bonaamgaalt, Karsteo. and eeveral other dienuata of note have offered 
aolahooa of the amalgamation eowma of Mexico and Fern. The foliowing aeema 
to be tha most probable roAenofe onhe auiccesuve steps of tbe {ffoceii. 

The addttioa of the stopufro/ (powder of riie roasts cok)vt pyrites), is not frnr the 
pupoae of dwengiypg Indroehlwto add from the sea salt {uiUurra), as has been 
SBifosed, riaoe notUng of Oie kind aotaaUy takas idaee , bnt, by xecij[ffocal or com- 
poaod aAaily, H serves to fbnn chloride of oo|>per, and chloride tt iron, upon the 
one hand, and salphate <f sods, upon the other Were sulphanc aeid to be used 
instead of tbe nugistral, as oertdn novioes have prescribed, it woald ceitaioly prove 
h^onons, cansiag moriatie acid to exhale. Since ttie (Has oontain tmly at times 
(Hide of silver, but always a great abandanoe of oxide of inm, the acid wo&Id partly 
canw off both, bat leave the wonde of silver in a freer state. A. magistial, such as 
Bolfmata of inm, which is not m a oondithm to generate die ddorJdeSt will not smt 
die present psrpose, only soeh metallic sulphates are useftal as are ready to be trans* 
fniFn^ into ehlmdes by the aofrierra. This is peenliarly the case with aulpbnte of 
copper. Its dento^ehlonde gives up ehloniie to t^ silver, becomes in consequence a 
protochlOTide, while tbe chlmde iff silver, thos formed, is revived, and amaf^mated 
with the qtiichsilver present, by electzo^ihemical agency which u excited by tbe 
saline meostmnm , Just as the voltaic mle of copper and inlver is rendered acbve by 
a solntum of sea a^ A portion of chlonde m mercury will he simultiineously 
formed, to be decomposed m its tom by the sulphate of silver resulting from tbe 
matual notion of the aoidifiod pyrites, and tbe silver or its oxide in tbe ore An 
addition of qmekhue counteracts the injurions of too much magistral, by de* 
oompomog tor resnltiDg sulphate of copper Qaidkailver, when introduced in too great 
quantities, is a^ to com the mass too much, and there^ enables the operation of 
die deuto^chhwide of eiqiper npon the silver 
There mamediod of extraetmgnirerfrDfB its ores by what is called ueiiAiOtw This 
M exceedingly simple, consistmg in depriving, as for as possible, tbe silver of its 
gaagne, dien mritiug it with about its own weight of lead The alby thus procured, 
contains the silver, which is separated by equation, Ac., as desenbed under ores of 
Audi fii this way the silver is obtained at j^gsbeiv m Norway 
The amalgamabon works at Halsbr&cke^near Frey berg the treatment of silver 

ores by merenxy, have been jasdy admired as a model of convenicnoe and regulariti , 
sad wc will esSend this sabjeet wiih a sketch of their general distribution 

10S9 juresents a vertical sectioii of this great unas or Autlmweri, snbdividt'd 
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into foar main de pa rtmwfo i TV£bxf,jL,aL b devoted to the pf«Famtlo« aad nnst- 
iag of dm matteM intended foe ama^amstum. Tbe aeoond, n, c, ia ooenpied with 
two snaeam iTii mftinge and die milluy. Tim third, o, s, inelodes the amaSgamatioii 
Bpmtmentabcrve^ and the vadi-house of the residuumi below. And in t& fourth, 
n, n, is pheed the dbtdhim appamtoi, when the amateam it frnally deUvered. 

Thuiifrrain mm extrenu^ iiff tUs budding to dm oSier, the woriuhops fidlow hi 
the cfte of tbe prooeaaest and the whole, over a length of 180 foet, seems to be a 
aptmnl hbontory, thrangh vhmli^be metwals pass, as it wen of ibemsrivci^ from 
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tlielr cnde to tiufr Mftnei eniditMn } m ddlfiilly cconondicd utfaiMMtfcid ft* 
Iflboon <a tbe workmeo} floch are ft* preeidiRi, ooqwi^ fttefity, 

-whieh pomds ftit long <ene« of combinatum*, camagea, momnentRi ao^ MW a win* . 
pboBM of matter. 

Here we diatugoUlh the fi^lowiDg o^leots 

1 Inairirion A» a; a, a, a the magaaine of salt 1 1, ^ la the hall <rf pi ep ewt Utt ef 
tbe oxMi €o the floor of whidi tbej are aocted* uumtTittfiedt VA rnixed with aiftt 
c» c, urethe roatting foroaeea, m each of which we aee, 1, the fliq^hoe; S, 8«the 
rererbeiatoiy hearth, divided into two portiona, one a little higgler thaw the after, 
and more diatant from the flre^aee, eaUed die (bur The mat«Fi«ia to be ealemed 
ihll into It thzoi^lb a ehmuiey, 6. The other part, 2, of the hearth la die ealeitamg 
area. Above the fhniaoe are chamboa of euUunation, 4, 5, for coodenaing any vol»> 
tile matten which may escape by the opening 7 e ie tbe mam dumney. 

9. bi tbe diriaum a, c, we hare df the fioor for the ooane nfting } beneath, that 
for the line devca, from which the matten foil into tbe hopper, whence they paaa 
down to p, the mill-hoose, m which they are groond to flour, eaaedy aa in a eorn- 
miU, and are afterward* bolted thioagh sievea. /»,/, la the wheel maeUBery of the 
milL 

3. Tfaeaompaitiiient c, s, lathe amalmunationhonae, properly apeakmg, where the 
cafts ere seen m their plaoea The warning of tbe reaidanua la eflbeted u fte abc^ 
If below. A A u the compartment of revolving eaaka. 

3 In the divtaicni n, a, die distillation process is earned on. There are fonr 
Bimilar ftamaoes, repreeented in different states, for the sake of illnstratioii. The 
wooden drawer is seen below, supporting the cast-iron hism, in which the tnpod with 
Its oandelabra for beanag the amalgam mnoen is placed. 7 la a store chamber 

At B, are placed the poUeys and windlass for raising the roasted (we, to be sifted 
and gronnd , as also for raising the milled floor, to be transported to the amalgama- 
tion casks At D, the crane stands for ratsmg the iron bells that cover the amal- 
gamauon candelabra. 

l>«iDila < 2 f the Asu^mohoa IVwess, os praetimi at Holshrifehe. — AH ores whufo 
contain more than 7 lbs. of lead, or 1 lb of copper, per cent, are exoloded from diia 
ravtving operntioa (anguickoer/a/irat) , because the lead would remto the awwlgsm 
very impure, aud the copper would he wasted Thev are sorted for the aoialgauia- 
tum, m such away that the nuxture of the poorer and rieher oref ma; contain 7 ^, or, 
at most, 8 lofts (of ^ os each) of silver per 100 lbs The most usnsl constitnenis of 
the ores are, snlphar, silver, antunonial silver (speuq^ssiIberX Insmadii salphides 
of arsenic, of copper, iron, lead (nickel, cobalt^ sine, with several earthy mmerals. 
It IB essential tl^ the ores to be amalganiated shall oontaia a oertaio propovtion of 
sulphur, m order that they may decompose enough sea sab m tbe roastmgto disoi- 
gage as ranch chlcurme as to convert all tbe silver present into ehliwnde Wift this 
view, ores poor in snlphar are mued with those are ncher, to make np 1 detsT- 
mmato avenge^ The ore-post is laid npon the hed-fioary m a reetangnlar h e ap, about 
17 ells long, and 4^ ells broad (13 yards and 8 |) , and upon that l»er fte reqaisite 
ijuantity of salt is let down ftom the floor above, thrang^ a wooden nimel , 40 ewts. 
of salt hemg allotted to 400 cwta of ore. Tbe heap bemg made up with altenisto 
strata to the desired magnitude, must be then well mix^ and formed into small 
bings, called nxitt-/wst«, weighing each from 8 } to 4^ ewto. Tbe anniwl eonsnmp- 
tion of salt at HalsbrQeke is 6000 owts., and is suppIiM by fte Prassun saltp-iraritaL 

.RoofAiv^t&s AsMil^wiiation Om — ThefiirDaoes appn^nated to the roaatmg of 
the ore-posts are of a reverberatory class, provided with soot chamben. T^ are 
bailt aloognde the htd-fiom-f and connected with it by a Imck tmmel. 1%e ps^ared 
groimd ore (ermdU) is spre^ out apem the hearth, and dned with laoesmnt tamings 
over , then the fire is raised so as to kindle the sidphiuv and keep fte ore red hm for 
one or two hoars , dnnng which time, dense white>g|r^ vapoora m arseme, antunony, 
and water, are exhaled. The deeulplinrstioo next begins^ with fte ai^ieannee ctf a 
bine fluie This continues for tbrM hoots, donng iftnft fte ignitno la kqit up; 
and fte mass is diligently turned over, m order to presmt new auftcea, and ineveot 
caking Whmiever saliphtmuB acid ceases to be formed, the finishing ealcfnottoo is 
to be oommenced with mcreased ftnng ; tbe olijeet heiog now to decompose the sea 
Blit by means of fte metalUo snlpbates w have been generated, and to oowevt ftem 
Into cUendes, wlft the stmultaneoas prodiieticm of sn^ate of soda. The atuvingii 
to be oontino^ till fte ptooft taken from the hearth no longer hetmy tim mA of 
sul^uroua, but mly of hydroofalcno acid gas. This roastuig stage oomBBO^ lasts 
thm qaarters of an hour, 18 or 14 fhxnaote an worked at fta sams tiam Hals 
bniefce, and each turns oat m -a we^ upon an average 8 tens. Oat -of tite nfthf 
chamben ofcootvaalts of thefhnuoesifr^Dd to l0Oewti.«f<KeiMeMohteuasd. 
OMtalslBg 82 marcs (16 lbs.) «f silver. TUsdoitktobetnateiUkavaSMiltdnra. 
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’ t\l|wllBfccti«tA«rtfM inter, 
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Dutta^^krtttMMligitht Oft to ei tW M In teiik by oat toarib, bteocwi fa coao 
MqaeB09«1iKkMrpcii«4ir«ttdtftlio*iieot«ir. Wbrn tha preBe it ii oomplefd. 
tbeanif ntodmtei^M^ilnMjnveuieat, aUoired to Mxd, ttien tuMiMd lo ehm 
tieve-bozM» la otda^la MMisto &e fiver powder fhm the loap^ Three aiw to fee 
hnneed, ntied wifii aev4^ and mljeeted to another ealouatioa. The fiver poi^ 
ahne m taken to (he aSletoae^ of irhich there are J4 pain in the eetaUuibment The 
etooea aw of gnnite.avd make flfom 100 to ISO rerotationi pet minute^ The roasted 
OR, after it has pai^ throns^ die bolta‘ of the milL mutt be as impalpable ae the 
finest floor. 

like wla«4pitMtMm.— This (tiie wrTvicAeK) u perfomed in SO honsontal eaeke, 
anaiiMd ib 4 row^ e«eh turnip i^n a duft which pastes through its axis: and all 
(hires by the water-vheel shown a the cuddle ofjfy J6S9 The casks are S feet 
10 mchea loog^ S fbet 8 loehes wide, mode measorr, and are provided with iron 
coda. The atarei are t nwhes thick, and are bound together with iron hoops They 
have a doabJe bnsg^h^ etoe fonned within the other, secured by an iron plug 
tbstened with screws. They are filled by means of a wooden spout terminated b; a 
canvas hose, which 10 ewts. of die bolted roc-flotur (erxmehl) are intro* 

daced after 8 ewts. of water have been poured in To flue mutnre^ ftom } to | of a 
cwt of pieces of iron, 1} inch square, a^J thick aw added. When these piLcee get 
dieccdTed, they are replaeed by others. The casks being two thirds foil, are set to 
revidve for or S hoan^ tiiJ the ow-powder and water hecome a uniforni pop, 
when 5 ewti, of quK^ilver are ponied into each of them. The casks being agaiu 
made tight, are ^ m gear with the driving machinery, and kept constantly re- 
Tolvmg for 14 or 16 honra, at the rate 8u or S8 tonis per nunnte. Danng this 
lime they aw twice stopped and opened, in order to see whether the pep be of the 
proper eonsistenee , for if too thick, the globules of quicksilver do not resdily 
etmbuie with the particles of ore } and if too thw, fhll and rest at the bottom 
In the first case, some water must he added, m the second, ore. During the 
rotation, the tamperatvw risea, so that even in winter it sometuaes stands so high as 
104® F 

The chemical ch^pges which occur in the coskt are the fidlowing — The metallic 
chlorides present in the roasted ow aw decomposed by the iron, wbenee results 
chionde of mm, vhilsi the deutochlonde of copper is reduced psrily toprotochlond^ 
and partly to metallic copper, which throw down aietallie silver The mercury 
dmwlves the silver, copper, lead, antimony, in a complex amalgam If the iron » 
bst present in sufficient quantity, or if it has not been worked with the ore long 
enoi^ to convert the copper dentochlonde into a protoehlonde, previonaly to thu 
additwn of the mercury, mere or less of the last metal will be wasted by its oou- 
▼eiiMm into protoefalmnde (calomel^ The water holds lu solutimi sujpbaw of sodi^ 
ibdeoompos^ sea salt, wiu chlorides of inm, msumese, fee 

As soDD as the ravtvifioatioD js complete, ibe casks must be filled with water, set to 
WTolve slowfy (about 6 or 8 times in the minuteX by which m the eoniie of an hour, 
or an hour and a half at most, a great part of the axwgam will have eoUccted at the 
bottom, and m cmiseqDence at the dilution, the portum of horn silver held in soIn> 
tiDo by the Ks salt Will foil down and be deoompoBed. Into the fmall ping m the 
oeoCK of the bong, n tube with a stopcock is now to be inserted, to discharge the 
amalgam into its appropriate chamber The cock mutt be stopped whenever the 
brown muddy residuum begins to flow The mam luine being <hen opened, the 
remaining centeitta of the casks are emptied into the uuA-tioi, while tbe pieces o( 
Iran ow kqit back TherwidDaryMuisfoundtobedcpnvedofitSBilTerto withm 
^ or ^ of n eunoe per ewt The emptying of all the esske^ and ebaiging them 
agam, tahes 8 boors, and tbe whole process is finished withm IS or 20 lunint 
nsmi^, 1 boor fiow ehaigiag, 14 to 16 boors finr amalgamsnng | 1^ hour for 
dilntixtg, 1 hour finr emp^yh^. In 14 dsy^ 8200 ewfv, cf on are vnulgBiDated. 
Per weeiuiig 100 ewtt of ore^ 14} Iba of iron are required, and feet every pound of 
sdver obtai^ 8 ouoeea of mevenry are eoniasoed. 

Trials have been made to eondnot the aimteainatiop process in iron oaiks, heated 
to 160® or 160® Fahrenheit ever a fire , bat tSou^ the desilveru^ waa more com- 
pete, ftw loM of meteery wie M mveh gwstwaa to ntow than coantetbslanoe that 
advashtge. 

TVeomMBf^Ae Aeulpaai.— It ia first weeived m a moist eanvas hsm throng 
which the thin oneomUnad ^UuUvcr spontaneoady {mhss. The bag fi then 
vp^nt^eetodtomcasere, On»of90es^lhMB8to8|«wta. of acdidamal^ 
ese thne preeuviid, wbieb usaaHy eonsfst of 1 pm of aa alloy, cootaimng mhmr ^ If 
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«r l8fefjb(inl6^8Dd6part*ofqiiiduiivcT; The Ante m^i]gj» 4ibit aDar WN; 
«q>per» lead, gold, antomosy, ooMt, nickd, Idimatb, amo, MmMtiatiAinM, 'Dm 
filtered qmelwtver eoatauM woreOTcr S to-S lotlu of ulTer in die ovt 

1680 repeewntt the apparatiM At dubUing Ae la die BaUwfieke 

work*; nwiAed M la^. 1638. a w the wooden dnwer, ehSig in gfooree open the 
htefi s » an open hwn or box of caM iron, laid in the woodnt drawer; pisa 
kind of iron oandelabra, ao^iorted npon f«ir Aet, and let in die baain a; nnderd 
aia fin dubea or platee^ of wnrariitiraii, with a holeu the oentxe of each, by whkh 

« they a» fitted npoD the stem of the candeUbia, 8 mcbeeaport^ 
1630 ^ each plate being aaoDewTelyetnaller than the cue below It. S 

xndieatei a eaat^rm bell, funuihed wiA a wraiight>uNin 

in fiameand hookjfiHraiauigitby meanaofapnlleyaodeMd.' 

« la a Bbeet-im door for gtoeing 
the atoye, whenerer the bell baa 
been eet in its jdaoe 
The box, a, and the baiin, B, 
abon It, are filled with water, which 
mnat be coatmvaUy mewed, 
throngh a pipe in the aide of the 
wooden box, eo that the iron baain 
may be kept alwayi anlnaereed aod 
oool The drawer a, being properiy 

^ ^ be^let down water, aa a^aMmled^nim the^^er 

part of the oandelabia. Upon the ledge 1, which definea Ae bottom of the fireplace, a 
mrcDlor plate of iron le laid, baviiig a hole m its middle Ar the bell to pasi Arongb. 
Upon Am plate chips of fir-wood are kmdled, Aen the door «, which la Imed wiA 
clay, 18 eloeed and luted tight The fuel » now placed m Ae yacant space A, round 
ttw upper part of the bell. The fire must be Ad m most gradimlly, first wiA turf, 
Aen with cbarcoal , whenerer the bell gets red, Ae mereory yol^iaea, and em- 
denses in globules mto Ae bottom of the basin b. At Ae end of 8 honrs, should no 
more drops of mereury be heard to fidl into the water, the fire is stopped. When Ae 
bell has become oool. it is lifted off, Ae plates are remored from Ac camdelabia d t 
and Am being talm out, Ae drawer a is slid away Aom the ftirnaee The merenry 
IS drained, dried, and sent again into Ae amalgamation worka * The siItst ii ftiied 
and refined by cnpollation 

From 3 ceti. of amalgam, distilled under Ae bell, ftom 95 to 100 marcs Cj lbs.) of 
telkr Bilrer (diA silrer) are procured, eoataimng from 10 to 13^ parts of fine silrer 
ont of 16 , one fifA part of the metal bemg copper The idler silrer la refined m 
quantities of 160 or 170 mares, in black-lead crucibles filled withm two mehes of 
their biiniB, sad submitted to busk ignition. The molten mass exbales some rapours, 
and Atovb up a liquid which beiqg Aimmed off Ae suzAoe is to be strewed 
orer with cbarcoal powder, and covered wiA a lid. The beat baring been briskly 
urged Ar a Aort time, the charooal is then remored along wiA any fresh sl^ 
that may have risen, m order to obserre whether Ae vapours hare oeued. If not, 
fIreA obareosl most be sgatn applied, Ae erocibA most covered, and the hetf in- 
ereased, till fiimee are no Icn^r {n^uced, and Ae snrAce o€ Ae silrer heoames 
tranquil. Finally, the alloy, which contains a little gold, and nmeh o^per, being 
now from 11 to 18 lOAig (Aat is, bolding from 11 to 13 parte of fine silver u 16 
partsX u cast into iroo moulds, in mgots of 60 mares. The loss of weight b/ 
evaporation and skimmuig of the slag amonnts to 9 per oent ; Ae lose m ulrer is 
inodnsideraUe. 

The dust from Ae Amaoe (ttegdi^en) is oolleeteA m a large eondenastum ehamber 
of Ae Aunney, and afibrda from to to 50 mares of silver per owC The slags and old 
cmoib^ are groand and sent to Ae small amalgamation mill 

eart^ reaiduom of Ae amalgamation ea^a being auhiaitted to a aeoond amal- 
gamation, affords out of 100 owta. about S lbs. of ooane silver. This is first ftised 
along wiA Axes or Anr per eent of a mixAte of potash and ealeued quteksalB 
(impure solpbate of sodaX and then refined. The euperaatant llqnor that is dnwn 
out of Ae tanks m which the contents ot Ae eaike are allowed to settle, eonantt 
ohiefly of enlphate of soda, along wlA anna eommoa salb BulAatea of mm usd 
mangucse, and a little phosphate, aneniate, and fiuate of aoda. The eerAy dspoM 
Miitad ^ ne fr^ ^ to ^ of a Um of silver per owt., but no eeonomieal acAod of ex*- 
tracting Am amali quanti^ has yet been oontnv^ 

The most txteauve amalgamation works in Europe an pmbably 4^Qf 1 a 9el^ 
Ragntfi, ia lAAh an treated Ae ores obtained mm Ae mmee ocnteddeBtesi, 
eitoated m the province of Quadalejnn, Spam. In fte estobluteiAt Ae «BeB am 
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^bieBj washed oa Mvidviog ttianartf and ira suhaeqoeitUy treated in bands, of 
which Kxtj are emploTed. 

Instead of treabi^ ^rer ore bj Ae atd of mercuiy, diejr are eoaietames opsnrted 
on by a eataraled sdotioo ci eomnon salh Thu process depeada on Ae Aet that 
«Uond« cf silver is soiBbie lo boOiaff and satarated aolntioiu of this nMostnitUB, aad 
again d^onted on eooluig and dQn&i 

Argentaftrona or nehTsad it treated in Germany the oi^eUatioa fhmaoe 
npreaeated ICSl, IdSS. im and 1634. These figures exhilnt the capellation 
flunaoe of the imnoipal smeWng worh in the Hars, where Ae fidlowing parts niiMt 
be duUngniAed; 1633) 1, masonry of the fimndatioDi 3, floes for the escape of 
nunstafet S, stone eoven of the floea, 4. bed of hard-ramnied scono, £, bncks set 
on edge, to form the permanent area of the fiimaee t 6, tbe sole, fonned of wood 
ashes, waihed, dned, snd beatm down. A, dome of iron plate, niofvable by a cnne, 
mid soioeptfole of beiag lined two inches thick wiA loam , a, a, toyeres for two 
bellow^ s, having valvea auapended before their oriflees to break and qiread Ao 
Uast , 9, door fiar Uitrodnomg into the fomace Ae chai^ of lead, equal to 84 qoiotals 
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at a time , t,Jig 1638, two bellows, like Aose of a amiA’a forge, jn, door of Ae fire- 
place, throng wbiiA billeta of wood are thrown on tbe grate , small apertore or 
door, for giving issm to Ae firoAy 
aeum of Ae cnpidwtioii, and Ae 
liAaz^t z, basin of safety. nsiuHy 
covered wiA a stone slab, over 
which the liAarge foils in case of 
accident Ae basin la laid open to 
admit Ae ncA lead. 

The following u Ae mode of 
ooiidu^qg Ae cqpellation — Be- ^ 
fore putting Ae 1^ into the for- ? 
nace, a floor u made m it of ashes 
beat earcfony down (aee^ 1638)i 
and thne u left in tte ccntte of this floors eircalar apace, scnnewhat lower than Ae 
rest «f Ae hearth, where Ae ^ver oqght togaAer at Ae end of the operauon. Tbe 
oopel IS ftally 6 foet in diameter. 

in forming As floor of a eupeU 33 enbie foet of washed wood sAea, usiially got 

w^t and when it u oompleted, ^ 

aad Ae movable dune of iron 
plate has been lined with loam, 

64 qnmttJs (cwt.)of lead ere Imd 
on Ae flow, 48 qiuBtala bemg 
placed to Aa part of Ae fonstoe 
foithetofooa Ae bdlows, and 48 
near to Ae fire bridge} to these, 
eoonss oontoming Ism aad silver 
are addad, in order to losa no- 
Amg; The movriUe lid » now 

Iniad on Ae fotnaoe, and heat is ] 

alowly Bpphed to As fl^soe by bnraing fogota of fir-wood i Ais if gradually laiscd 
Beittnm^ 1433, u im the Ime e, », of 1634. 

At Ae end of Araa hoBN, Ae -whals toad bshig amlted, Ae instant is watched for 
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trlieD no mon elraUttion cut fee pendTodon the ndfeoeof the fenthar Belted metal, 
then, bat not aooner, the feellowi eve aet a-^ving ca the mtlhee «i flm mnodfair or 
five etrohea per nuiiate, to fferonr the oxneuoii. 

In fire hoora, reekoaed from the corameneeiDent of the pneem^ the flie ie nwrtlj 
nuacd j irfeea enejidi froth (oielned) u made to uaae from Ow emeU apmtore w 
the ftirnEoe. *»» i» tboad to be a brittle nuxtore of oaidiied roetrie and im- 
jrantiei. The workman now gjidce the rake orer the nirfrce of tbebath, eoaeto 
draw the froth oat<tfUieftirnaee| and as rt leiues, powdered charcoal le afrewed npoai 
It at the apertnre «, to canee its ooignlabon. The froth riummuig Isrts for aboot an 
hour and a half 

After thw time the litharge begma to fiwm, and it is also let by the eww>n opeuag 
X, Its usoe being aided by a hook. In proportion as frie froor of the fhntaee grts 
impregnated wira litharge, the workman digs m it a gutter frnr the eae^of the bqiud 
litharge it Alls in front of die small apertnre, and cmieretea m atalaebtic fiwms. 

By means of the two movable Talrea sospended before the tnyferea n, a 1634X 
the workman can direct the blast as be w^es orer the sorlsce ct the metd The 
wind should be made to cause a slii^t cnrl on tbs bqnid, so as to produce cirenlar 
undulsUona, and gradually propel a portion of the litharge generded towards foe 
edges of cupel, and allow this to retain its shape till the end of the tmration 
The stream of air should dnre the greater part the Uthaige towards ^ small 
opening x, where the workman deepens the outlet frir it, m propevtum as the lerri of 
the metallic bath demends. Lithaige is fons obtamed dnnng about twelve boars, 
after which period the cake of silver begins to take shape m the centre of the cupel 
Towards the mid of the operation, when no more than 4 additional qamtais of 
lithai^ can be looked for, and when it forms solely m the neighhourbood of the silver 
cake in the middle of the floor, great care most be taken to set apart the latter 
portions, because they contain silver About this period the fire is increased, and the 
workman places beflm the little opening r, a bnek, to serve as a moond against tbe 
efflux of Ltharge. The use of this bnck is, — ], to hinder the escape of the silver tf 
case of any accident, for example, should an explosion take place in the furnaca , 
i, to reserve a msgasme of litharge, should font still eucnlating round tbe silver cake 
be suddenly absorbed by the enp^ for in this dilennia the litharge most be raked 
back on the silver, a, to prevent escape of the wider that must be thrown on foe 
Sliver at the end of foe procesa 

When the argentiferous litharge, collected lo the above smatf magaaine, is to he 
removed, it is let out in the form of a jet, by the dmeterooa use of the iron hook 
Lastly, after twen^ hours, foe silver o^e is seen to be well formed, and nearly 
circular Tbe moment for stopping the fire and the bellows is mdicated by the sudden 
disappearauoe of the coloured panicles of oxide of lead, which, in the latter momenU 
of oxidation, nndnlate with extreme rapidity over tbe slightly convex surfoce dX tbe 
nlver bath, moving from the centre to the eircnmfoKnce The pbenomenon of their 
total dumppesrance is called, the or Anj^kteatM^ Whenever *h»» oocojcs, the 

plate of silver being perfSectly clean, there is introduce into foe fritnace by foe door 
a wooden apont, slong which water, previously heated, is oarefrilly poured on 
the silver 


The cupellation of 84 quintals of argentiferoos lead takes in general eighteen or 
twenty hoars. The promptitude of foe operation depends on the degree of parity of 
the leads employed, and on the address of the opvator, with whom also hes foe 
economy of ftael A good workman completes foe captation of 84 qumtals with 
800 billets, each equivalent to a eubio foot and ^ths of wood (Bare measure), others 
ooDBume 400 billets, or more. In general, the cupellation of 100 quintals of lead, 
cxeriited at the rate of 84 quintal charges, occasions a consumption of 780 cubic fret 
of resmous wood billets. 


The products tbe diarge ate as fonows — 

1 Silver, holding m too marcs, 7 mares and Sloths of allay • 
S Pure litfaaige^ contaming fr^ 88 to 90 per cent of lead - 
S Impure lithaifre, holdmg a little silver . • • > 

4. Skimnnumi of foe cnpeliatioii . - . . . 

5. Floor of fornaoe impregnated with litharge 


24 to so marcs. 
50 „ dOquinti^ 



6 

8 

so 


Note. — TfeeuMre m 7 os: 8 foeft 4 yr tngri and fr on omvs. ’ 

18 Icrfftt smtAs a man 100 Urn Cbbyus an eqmU Is 108 At, ovoMicmi mad Ac 
ohm ipmial amtaau 116 Cbloyiu At 


Tbe loss of lead inovitabte hf this operabmi is estimated at 4 parts in 100. It feMt 
been dimnudted u mneh as poisible in foe Fntfoanadhani wtAs eif the Bwi; by 
leading the smoke into long fluss^ where foe lead fiimin am niindrnicrt nto aBoWlw 



8ILVES. 


mot Tlw sil w nte reed.TCt » Anl pnnfloatica at iha bi « osv^ an a 

eqperiaienfi ia fb« great way, iCfctf bm Ibnnl Aataatmoftt tban 
100 oaintala «f tead ew bo uroetablj eepeUed at one operadon, hovoTer large Ae 
ftunaee, mi howemr potrarflil and mnlti^ued dM bellowi and tudree maj M| fbr 

the lose OB either tbe lead or ilieaibBr, or on both, iroiild be jnoTMfle^ la one 

attemph no lew than ftOO ealntBls veie acted on, m a fiumaee vitb teo Hre-jdacw, 
and fenreeeapea ftrthe Ihhaigei bat the ulver remained dMemlnated throng tbe 
lead, and the lUkawy ooold not be brought on. The chief olyeet m twv vas 
ecomowT , 

Adiietiaii hAorpe.— Thia la sometimea executed In a alag-heerdi, with the 

aid of wood oharooaL 

The ibllowing » the tram of operatbm b^ vhioh the eapriftTOiw galena 
ground ok is reduced m the dutnet of Cluuthal. mto lend, copper, andulTer. The 
^ro^ of Fianheoscbara hare a front fullj 400 feet long . 

Fta, 1685 exhibits the plan and eleratioD of these smelting-worka, near Clansthal. 
in the Bara, for lead ores containmg copper and silver, vhere ahont 84,000 evta of 

Siiver-am^ng Wori* qf HraaAauekamt ntar CSaiuAal 



se&heA (each of m Cologne pounds) are treated everj jear This quantity ^ tha 
prodnoe of 80 distmet nunes, aa alao a£ nearly as many stamp and preparauon works. 
All these different scAltcAe, which belong to so many diffin«ut joint'ttoek companies, 
are mixed and worked together in the same aenes of metallorgie operations; the 
nwnltuig mratare beug cwunfened as one and the same ore buongmg to a single 
nnderfakuig, bat in viitne of the order which prevoUi in this royal wnaWish iny pt , 
the rq{hts m each of the companies^ and conseqaently of each shareholder, are equit- 
ably regnlaled. A vigorous control is exereued between the mines and the 
■tamps, as also between the stamps and the tmeltinc-housei; while the cost of the 
metallurgic opemums is placed nndcr the ofieera of Ae crown, and distnboted, npoa 
ji^^raoiples, among the several mines, aoewding to the quantities of metal fhrnished 

^e following is the senes of opentioita — 

1. The foston of the schltch , 

9, the roastmg of the matts 
onder a shed, and thstr treab 
meat by four sueeesaive re- 
mehiogs} d, the treatmmit of 
the rwnltmg Uaelc copper, 4, 
the hqnation; 5, the reliqnatiMi 
(rassit(^)i 6, the raflmng of 
the eoppw j,?, the enpeUstum of 
the aavert 8, the redneiion of 
(he litharge into lead. Tbedth 
and ddiproceiaee are earned on 
at the saidting w<^ of Al- 
tenaiL 



"f Aown at a. BiO, Bad the imj 
opper figure being the elevatiim , the lowiir, Ois pi 


hug itretm of water at 0{ (ha 
of the works. 
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u ft Bwlting Ainiaee, ftritb ft oylnder Isellowft liekuid it; AmiftOM amTftr 

to the preeedmg, vith wooden hell'wra, eoeb as 1636 ; e, le ft taMftc ibr <be asBU 
purpose; viih tom toyinn, ftod • cflmdei bellows ; /, the laige ftmneec^iiauMW, also 
with three tay^res , p. a fhrnaee with seven teyires, now s^em itied; A, low foraaees, 
like the Sagluh hearths (krummofm), employed for -working the hut auffes , k, 
slag'heftTtba fiir reducing the lithaige; a^ the area of the liquation , s, a, eupeDation 
fhrnaces. 

JT, y, ft floor whirh separates the principal smelttng-lioaBet into two atones , the 
materials destined for dwging the famaces bemg deposited in beds opm the uj^er 
floor, to which they are earned by means of two inchned planes, terraced m frimt of 
the range of buildutga. 

Here 89,600 quiat^ of echlieh are annually smelted, which fiimisk^ 


hfarketable lead 80,907 qumtals. 

lUarketable hfliarge^ containing 90 per cent, of lead - 7,556 

saver about 67 

Copper (finally pnnfied m the works of Altenau) - 35 


Total product - - - - 28,564 

This weight amounts to one twenty-fifth of the weight of ore nused for the semce 
of the establishment. Eight parts of ore furnish, on an average, about one of sdiltch 
The bellows are coustruoted wholly of wood, without any leather; an improvement 
made by a bishop of Bamberg, about the year 1620 After receiving different mndi- 
fications, they were adopted, towards 1730, in almost all the smelting works of the 
continent, eacept in a few places, as Carmola, where local etreunutanoes permitted a 
water blowing-machine to be erected. These pyramidal shaped bellows, composed of 
movable wooden boxes, have, however, many imperfections their sixe must (dten be in- 
cnnveniently latge, in order to furnish an adequate stream of air ; th^ do not drive 
into the furoaoe all the air which they contam , they require frequent repairs , and, 
working with great fnctioa, they -waste much mecbanical power 
Pig 1637 represents such wiwden bellows, consisting of two cheats or boxes, fitted 
into each other, the upper or moving one Wing called ihe^y, the lower or fixed one 

the teat (yite) In the bottom 
of the pita there is an orifice 
famished with a clack-valve d, 
opening inwards when the^y 
IS rais^ and shnttiug when it 
falls. In order that the air in- 
cluded in the eapucity of the 
two chests may have no other 
oalVwt than the nose pipe-ia, the 
upper portion of the gite is 
piovtded at its fisur sides with 
small square slips of wood e, e, p, 
wh ich are pressed against the 
Bides of ihe Jfy by strong springs of iron wire 5, A, 6, while they are retained upon 
the g/fe by means of small squaie pieces of wood a, a, a, a. '1*116 latter 0,0, are 
, perforated in the centre, 

, _ 16SS A and adjuBied upon reo- 

T- P^t 1 \ ^- Tt~T ;ri taugular stems, called iw« 

- J 0 cAe«w, theyareattached, 

at their lover ends, to the 
upng^t Bides oftheptteG. 
y IB the driTiug-shaft of 
ft water-wheel, which, by 
means of cams or tapp^ 
depresses the fly, while 
the oounterwei^t^>ljf; 
1688, raises It again. 

Ftga 1638 to 1641 
represent the moder- 
ately high (tfesuAsafs, 
'ia£f-SAMt} fhnifteBt 
enpk^ed fat the works 
of the Lotfur Har^ 9Mr 
Godarifcr sneltiag the lead on extracted from the muw of BansHUNn, 
VOL.III. 







Fmt^ 1«40 Mid ]€41 acbiUt tvo wtic*! lecUODj , tfce forner {■ the |iB« a, ^ tfa« 

djitiogotflicdt— , . . . j . .1. 1 „ ^ B..„^ ^ 


a» Duwoy or pwonut w»*wu ^ - 'y* 

wQodea ttuta, by wbiah die vorknaeD ebariKiDg mount from iw g^ud », ?> « iw 
vorke, to the pletfom* A, bfidtwork of the fiirn»c«e 1 1 * A, »«ll ®f twliing- 
vorki^ uwoxt wJiieb Iboy art stqppoited/ i, m>i)er ba«a of rewpnon, bollon^ oak of 
Uu^aow (or bed of ^ond c£«^ end cUy) 6 , *, vcb of the tu^4re t, by 
whwh « qioh Airoaoe reoMTce the blest of two betlose , », piece of obergtogr Wflioii 

takes place dirm|^ the up* a> i iiSEinT: 

perormceOfO, oftiie hum 

foundatioDs, «, oondutts 
for the esb^tHm of mob* 
tore , ■*, a leyer of slag^ h ^ 

nniaed tbore, 5 , a bed of clay, rammed above the slags , 6 , a brasque, composed of 
one part of clay, and two parts of ground charcoal, which fbrujs the sole of tbc fur> 
naee 

The NfiaeiT feraace, or iretiheerJ, af 
FrederickihiUte, near Taniowitx,iii U pper I 

Silesta, IS represented vn fgt 164S and 
164S a, IS the bottom, made of slag or 

euiderst fi, the Amndabon, of fire-bn» 8 , ^ 

c, die body of the henirth proper, composed gT " 

of a mixture of 7 parts of dolomite, and I !■ 

of flre-elBy,]ii Imlk. 4i the grate of the S]— , 

air fiiniace, e, the dre-bridge , f, the \\\- 

dome or cap, made of iron plate strength- \s^ ^ •x 

eoed with tera, and hoed with clay-lute, ^ \ \ 

Id protect the metal from homing , g, the § 4 v V \ 

dow of the fireplace. A, the uh-pit , 1 , ^ "‘ylf' 1 , ^ \ 

the tap-hole; *, A, ihe due, which is jQ^W||MippM!lS V\ 
dinded by pattitunu into several chan- 
, I, toe diiinney , a damper^date 
for regnlatiDg the draught, n, a back 
vaire, toradmittiagairtocool the foroacc, 
and bruehei to sweep the dues, ft/jftrv 
of copper, which by means of an iron 
wedge may be sloiwd more or lest to- 
wards the hesith , p, foe acAjiqp/ier, s 
maud piece of sheet iron, hnng before 
the Of foe ttvirt, to break and spi^ 
the blast, 9 , catiet for foe glaiqr litharge 
laiHe-Bzarl fau been found to answer 
well for making the body of the bearthr 

asitalisorbs Utharge freely, wnhoui combbnng wuhit A bssiA-abapcd hoHow » 
formed in the centrck tor reeeiviog foe silyer at the end of the process, and a gottor 
IS msde acposs the hearth ^ tunning off the pUpk or gold lithsm 
Figs. IH4 to ld4t Rpreaeat foe eliqaadcn heufo of Neutadt. Ftp 1M4 is a cross 
seefon ; is a front view ; and fy. IdM a longitadisil aaetioiL It 11 formed 

I 7 tvo viUs 0 , 0 ^ ftet h^, placed from ^ to 1 foot apart, sloped off at top with 
iron plates, S rndma fokk, and IB inches bmad. esllcd tatgertekalea, or teftning 
platen A, hndined 8 mchm towards each other ia the middle, so aa to leave at foe 
loweet point a slit 2 ^ loebes wide between them, tbsongh vhiob the lead, as it sweats 
am by foe heat, is allowed to ftU into foe space between the two walle called 
^ so^eraases, (swesting^gntter), Tht mIc m foie cIudmI ilopea down towi^ foe 
fooat, ae foot foe UqiwM metol may nra off into a omoibic or pot. Upon on* of 
the kngsida^ and each <ff the sheitor odm, af the hearth the w^i d^sCare niatd 


1 




4 

@ £ 




f 

If 



savEa 
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^ two feet blglL, aod apon dtese die liquation Inrape reat , upon Ibis oAor long 
vkere there u no wall, there u an opening for admitting these Iwodi^ hfto die iMailih, 



The openings are then wilh a sheet or east Iron plate e, -which^hy meana of a 
chaio, polley, and coaoter^weight, may be easily raised and lowered, /is a passage 
for increasing the draught of air 

Figa. 1647, and 1648 represent the refining fhrnaoeB of Fredenchahuttei near Ta^ 
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nowits , IS the fire-door, 6, the gratej c, the door for introdueing the sihrer} 
the more^ teat, netmg upon a eoople of iron rods, e, e, which are let at dieir emb 
uto the bnekwoik. They lie lower than woidd seem to he necessary t bat thu is 
done ID order to be able to place the snrlhce of the teat ^ ai^ desired lerr^ by 
placing tilea./ X Wider it, p, the fine, leading to a chimney 18 ^ For the 

refining of 100 marks of lHekgJbtr^ of the fineness of 15^ loths (hslf oanees) m 
owt, S euhio ftet of pit^soal are required. The test or cupel must be heated bmre 
t V impure sihrer and soft lead are pot into it. 

At thew amdung-bousM firotn 150 to 160 owi of word hoi (teadetmtaming ^rar) 
are opwated <rii at a time 

Few die English method of refining silver, see artKie Lbab SmoHiHi B may, 
howereri be here stated that a method of deadvenswg by the use of metallie line 

« •* o 




^ SILTBB. 

hM be<B intndae«A into wnM «r tiia aetdl aigto wteM iihmrott ^ 

df oottstvy* A 

i%»ilaAjw«aii>!rilfiaw*BvJl«A--Thi§mTention !«d®- 1 ie44 

pendant the pwpefty powMtd lig mettUy MO rf nnitfag J ^ 

wth the minv oootamed u wga^Fooi iMd, ud fimning _■ a 
wth It MB aikqr wliidb ou 1w tea^y ■kUnmed from the but- 
ftOB of the metalHo hath, b an eatablohment vhere the 
praoem k az^^eyedt the lead mated does not 0104117 oontain C 

mora Am Arom 10 to X 5 o& per Urn, and is ~ 

obtained bp the redaetion of lituige resulting from tesUng off lead cf a higher 
proditeei» 


lAifi 



Six or aevon tons of the lead to be dcsilTerised are first melted in a large east'iron 
pow cloee to which is fixed a smaller one fiir flumg the sine. Ihe melted lead is then 
■kimmed and a sample taken for aaaaj. 



Smne aiae Is also melted m the smaller pot above referred to, and added to the 
lead m the proportion of from to S pounds to each ouioe of silver eontained in the 
lead operated on, and the alloj is well stirred fiir from one to two hounu The fire is 
afterwards withdrawn and the metal allowed to rest until a scum rises on the snr&ce, 
which IS rrmowed bj means of a perforated ladle similar to that emplojed m Fat> 
tmsonb proeeas. 

When this ernst no longer fimns, the lead is ladled into a gutter, which oondneta 
h into a reverberatory furnaoc, of whith the bottom is oompo^ of a large east-iron 
jan, where it H kept for some bonis at a low red heat, for the purpose of expelling 
the last tiaoes of smo euher by oxidation or volatilisation. 

The lead when suficiently purified u tapped into an iron pot and boiled with green 
wood, as IB nsnal m tm smeltmg The quality of the lead uns ponfied is to be 
exceedingly good, and nearly the whole of the silver is separated. 

The seam from the pots contains a oonnderable amoimt of lead, which la sepanted 
by heating it m an mehned iron retort. As soon as diu becomes soffioiently heated, 
the pester portion of the lead runs out into a mould placed its reeeption, and 

carnM with it sftver to the amonnt of abont 1000 os. per ton, Is treated directly 

m the tut fitrnaoe The residnos found 10 the retort are snbseqepitly treated, after 
being mixed -with small ooal, in pots made with fire clay, and the tdhe dutiUed firm 
It m the mduiaiy way. ^ w « 

^e reiidiieb after distiDataon, eombuns abont fiOO os of silver per togedier 
with lead, copper, arsenie, and nickd, if these metals were ongmafiy pAmmit la t^ 
lead <qierated on. The qnaoU^ of sine recovered by disuUatton tt Jm to be about 
one-half of that origliiaUy emplOTed Ibe ftirtfaer treatsaeDt of the^oy of sine and 

diver consists in melung it wftn lead { and as soon as a snfitoient qnanti^ of the 
mlxtare lua been obtai^, it is treat^ by eapellaifona in the ns^ way The 
lues of lead by ftaia process » estimated at about one per emit 
For a stotcBBeut of die quantity iff diver obtained t^m British lead ores, see lataot 
Xranu. flcaxiracs. 
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^no»M( qf Goid, Siher, and Copper Montee earned at the Soj/al Matt 



Sdeer Ort mperted m 186R> and 1B64. 








1888. 1 






Tont. 

Value. 

Spdn > • . 





974 

£46,850 

Taa - - 





190 

6,180 

Chili - 


. 



4,870 

915.985 

How Onnii^a - 


- 



_ 

— 

Other para <• 


- 



187 

6,871 

Totd - 


■ 



6,691 1 

878,886 



The qnaotity of diver ore imported m 1865 wm 6,887 tane, of thovalM of £88S,Mi> 
In Addmon to AUi kbbb of the copper qkb are nffieiendj uveatiftroBatOBftBdlef 
the eeperetioii of the ulver. 



























m siLVjsa. 

mtmng tebla, hf Hr Wilbwi BirknTTV, and pnbhdiod lo the of 
ISky 2i« ld5S, abowmg tm qmatiuei of goH end aJrer jirodae^ le Mill of hiMorls 
intereMf 


PuMOdd. PwiSH* 


*CiiIUbnibi . - - ■ . 

UnIM Sutm . - - . 

He^s-ln 1840, by Ih* gold DSOItw ) 

In ImH by opontlDn of partingt S^BSO llii. flno f 
gold 1 

Nbw OvnnsdR^ln IM8,b«thB Bngtlsh Co - 1 
lombuD 6<i(d CoUMiiy. MS Rw fine gold ( 

In 1B50 to tiM KngjU Mwirato Gold Cmn.f 
pHiy mito fine gold, nnd 390 Ibi. fiiM illter ) 

Peru » . . _ . 

BoNvfn ..... 

CbiU, Id leSO.tottM BogUtb CoiiiDpo Coaijxuijr 
abOBt 13 Jto due gold JiDd 7,0(0 Ink fino *)lrer 

« 1M6. hr tbeKnglbb St Jobnd en 

R «7 GoU Cinnp4<V« 1*89 Ibi gold, contolning 
90 por cntL ■llvsr 

I8S0,^dlila, 9,017 Ibn fold eontilnlng SO per 
con itlnBr 

IStfi, hr tiie Bnglfib Imperial Braaillan Gold 
ConpMir,gL4 Ita gold, containing about 14 
por Conte ilWor > 

18M, SoM, cGotalnlaf about 14 

IBSST^liie^Hab NaUonol Bmllian Gold 
ComiMiijr.miia. gold, eontalnhig about 14 per 
Qonta oft yle r 

1S90.byditUk.l90Iba gold, contalDing about 14 
per cent, diver J 



Total Uorth and floutb America 

. 

99JWS 

1 994 4SI 

781 741 

9 199.044 

Rnoaia — IStf^htTprivatamlDMlntbe 






Uni - - »a,l9Slba ) 







PublleiUtto . &J579Ito f 
Prieata, Siberia 67 23»lbt f 

Sprrorat 

alloy 

} 

Cti,983 

60358 

81319 

69,093 

FidMle ditto . 9,559 Itu. ) 






73 387 Mm 







Norway (Koidgtberg allrer minei) 

. 


, 

0 8m 

_ 

10,710 

North Oamuny (Harm Moum^ne) 

to 

• 

» 

41 

T 

4I.X39 

Baxcanr ..... 
Anetrln, In 1886, by private i^net,afaont 4,1M Ito 
poie gold, and 34 4Di> Ibe pure illrer ^ go- 
vcrnmenC nliiM.alwtit l,4W Iba pure gol^and 


60.Gli6 


00,606 

91 jog Iba puranlver 



6.949 

89653 

5,»3 

B6JW1 

Fiedmoot - * - 



350 

93M 

360 

2,9.10 

Spoan . . - 

Ibdted UigdoB . 



49 

689-» 

49 

IS1AH7 




38,330 

• . 

4B,4M4 

•Aftteit - 



' 4.000 

390 

4,000 

890 

eBontao - . - 



l.,000 

4'd> 

6;(NKI 

4H0 

•Ava ... 



IMl 

IW 

ld>6l 

167 

•Malacca . 



1,490 

113 

1,490 

113 

•Samatra ... 



1 AV 

100 

l.sgn 

lOO 

Annan or Towinlii 



600 

i<.9no 

600 

16,90) 

Vaxtona ecuntnea . 



9,000 

io,Dno 

1,000 

10,(100 

Totri nr Eurtwe, Africa, and Aria 

Total of Nonb and South America 


89.171 

884358 

101.919 

463.749 

- 

9&,Ea3 

I3M3SI 

961.731 

t,lB0B44 

Qnnd Total . 

> 

- 

114,674 

1379,061 

966,980 

9.60.386 


In^KuTteoaptl^aripm gnldpradiieed In Amcrien vm W.TSI IIn t in Knropn, AlHca, and Asia 
ar Cb lna and Apw), iAmB >bi- 1 tottl pradoM^ 8»BN Iba mWS.W Bilttib lUBdBid 

»» to feaae Igut aentmcIM bf M ICtehMl Obmillar.llntnvtter 

y? W ritTOF^atabla in the aiaar how wbk* It meguotadlv 
_ a.^iota wynti^ nmrkadGm « bate m ativar otiaat « waritt Iba aUvar otated It aitlBalad aa 


Atia (ntrlniivp of Chbia t 


baring exitted iBtba MUva geld, 


u m have 
I, m tba Bvr 


average amonnt of g per wot. 
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SILVEB» ASSAT K>&. 

SILVER, A88AT FOR- JBrtftwton ^ «iftw arntamtJ « kai mmm. 
vanetiei of lead ora eontam diver, and it is c«w<]nentl)r neeeteai 7 , fai 
of tbeir oommereuil valae, to asoartaln tbe exact amouiit of tliia wbadi tbef 

^ord. This is efl^ted hy die process of Q^adlatum an opetBtioo Asanded od Um 
fact that when an alloj of lead and silrer u exposed to a current air, when jd a 
state of fluion, the silver neither gives off perceptible vmpoors nor becomes sensil^ 
oxidised, whilst tbe lead rapldlj absorbs oxygen sod becomes converted into a fhsible 
oxide 

In order therefore to separate the silver that may be present in bntlons resslting 
fVom ordinary lead assays, it is only necessary to expose them on some sattable 
porous medium, to such a temperatnre as will rapidly oxidise the lead. The litharge 
prodooed is absorbed by the porons body on which the assay » supported, and nothing 
bat a small button of surer nlumately xemains on the test. These supports or cupda 
are made of bone-ash, slightly moisteaed with a htde water, and consolidated by 
being pressed into a mould Tbe funaoe employed this purpose » described in 
the article Assay, m is also the muffle or I>-BhBped retort in which the cnpels are 
heated 

As soon as the muffle has become red hot, six or eight cnpels that have been drying 
ID the mqpth of tbe openwg are introduced by rneaiM of proper toage, and the bottom 
of the muffle is covered with a thin layer of bone-aafa, in order to prerent its being 
attacked in case of any portion of litharge coming m contact with it danng the 
progress of the aobseqvent operations. Tbe open end of the maffle is now dosed by 
means of a proper door, and the cupels are thus rapidly heated to the temperatare 
the maffle itself When this has bwu effected the door is removed, and into each of 
the cupels is introduced by the aid of slender steel tongs a button of the lead to be 
assayed. The mouth of the muffle is again closed durmg a few mmotes to facilitate 
the fhsion of the alloy, and on its removal each of the cupels will be found to contain 
n bright metallic globule, in which state the assay is said to be uncovered The lead 
IS BOW quickly converted into litharge, which is absorbed by tbe cupel as &st as it u 
product whilst at the same time thm arises a white vaponr that fills the moffle and 
IS gradnally earned off by the door and through the openings m the sides and end. 
A circnlar stain is at the same time formed around the globule of metal whieb 
gradually extends and penetrates into the substance of the cupd When nearly the 
whole of the lead has thus been removed, the remauing bead of alloy appears to 
become agitated by a rapid motion, whidi seems to make it revolve wiUi groat 
rapidity At this stage the motion will be observed suddenly to cease, and the buttuii, 
after having for an instant emitted a bright flash of light, bmmes Immovable This 
IS railed tbe drtffktemnp of tbe assay, and a liutton of silver now rcfnains on tbe cupel 

If the cupel were now abruptly removed from the muffle, the metallic gtobule 
would be liable to vepetaie, by which a portion of the metal might be thrown off, and 
a certain amoant of loss be thereby entailed. To prevent this, toe cnpel in which the 
assay has bnghtened ihonld be immediately covered another, kept red-hot tor 
that purpose The two are now gradually withdrawn together, and, alter having suffi- 
ciently cooled, the upper cnpel is removed, and the gtobule of silver detached and 
weighed 

tbe toct that silver becomes sensibly volatile at very elevated temperatares. 
It becomes necessary to make eupellations of this metal at the lowest possible 
heat at which they can be effiected. The tempeniruie best fitted for ibis opera* 
tion IS obtained when the muffle is at a full red h«nt^ and tbe vapours which arise 
fVom the assies curl gradually away, and are finally removed by the draught 
When the muffle is hestiki to whitenea, and tbe vapours rise to the tc^ tff the s^, 
the'beaf is too great and when, on the contrary, the tomes he over toe bottom, and 
the sides of the tqpenings m the muffle hegm to darken, either a htlile more fuel must 
be added or tbe dnugbt increased. 

If an assay has been properly eondacted, the button of silver obtained is round, 
bright, and smooth on its upper snrfhce, and beneath sbould be crystalHoe and of a 
dead-white colour, it is easily removed from the cupel, and r^iiy toeed flroea 
litharge;. Tbe lobule is now laid hold of by a pair of fine pliers and flattened on a 
small steel anvA by which the oxide of lead which may have fdtaehed itself to H, 
becomes pulveris^ and is removed by rubbing with a small hard brash. The flffitOMA 
disc IS then examined, in order to be sore toat it is perfectly oleaii, and aAnwardS 
wetjAed in a balance capable of taming with one-thousandth oft gnda. 

*ne fhel employed consists of bsxd coke broken mto srasll pieces. 

When the ores of lead, in addition to silver, oonfesin goiA IM Imttoii noM^oiag oM 
the cupel is an alloy nf toese metals. 

For commercial purposes, toe silver oontsnudin any given ore or aBoy is 
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Auay »f Miher oreinot emtanmg had. — In the assay of ores belonging to this 
class. It u nsoal to obtain the siWer they afford m the form of an alloy vith lead , 
and this is snbseqnently passed to the cnpel m the ordinary way 

Ores of silver in vhich the metals exist in the form of oxides are commonly fined 
▼ith a mixture of Itthaige, red iced, and powdered charcoal, by which an tllloy of 
lead IB obtainedt which is afierwards treated by copellacion The amount of litharge 
employed must be waned aocording to circumstances, as the resolung button should 
not be too small smce in that case a portion of the silver might be lost in the slag , 
nor too huge, ss the cnpellation would then occupy a long time, and a lou through 
volatihsatioQ be the result 

In most eases, if 400 grains of ore be operated on, a button of 200 grains will be a 
conwenient weight for cnpellation , this may be obtained by the addition of 400 grains 
of litharge, and from 7 to 8 grams of pulverised charaoal This is to be well mixed 
with 200 grams of carbonate of soda, and introduced into an earthen crucible, of 
which It sboold not fill more than one half the capacity. This is eorered by a layer 
of borax, and fused in the assay fiiroace, taking care to remove it from the fire as soon 
as a perfecdy liquid slag has been obtained, since the unreduced htbarge might other 
wise eat tiiroagh the crnciUe and spoil the assay When cold, the pot is hroken, aod 
the botton enpiwd in the ordinary way 

Tu this, and all other similar experiments, it la necessarr to ascertain the propor- 
tion of stiver etmtained in the lead obtained frcrni die litharge need, in order to 
make the reqninte dednction from the reaults obtained. When fine htbarge is 
employed the vesalting lead oontauu so small an amoiint of silver, that for many 
eommereia! purposes it may be disrec^ed. 

When other mmenls tbao oxides are to be examined, the addition of charcoal 
becomes in many oaaet nnaeeeaMry. smce litharge readily attacks all the milphides. 
arsenio-salpbides, fte., and oxidises maw of their consUfnents, whilst a propmtiooate 
quantity of netallie lead is set free. The slags thus formed contain the excess of 
litharge, and the botton alloy obtained is capaUed, The pnqmrtien of oxide of 
lead to he added to em of thu deeenptioa varira la aecordanee with the amoanti of 
oxidlaable srifastaaeca areaeat i bat it most always be added in excsas m order to 
any cbtaee ef Ioh of silver from die aettna of nd^ei in the date 

The only olaectMD to this mcihod of assay u the laige qnandty of lead predaecd 








metallie and oombiutible «abatancei prefeat, not erco «xeepttag tbe stlfov 

When, however, the mixtnra eootuni at tfa« mme tune a Inie exeeai of filbsme 
and the quantity of nitre added la not faffieient to deeooipoge die iriiole of the 
Bulphides, a reaebon takea place between the imdeooBBpoaad anlplude and t2ie oxide of 
lead add^ which givea nae to the fbrmation of metiilbe lead, and thia eoabiniag 
with the ailrer, affordi a button of alloy, which may be treated br eupellaucn. 

The qoaatity of nitre to be used m thia porpoae will depend on ^ nature and 
nchnesi of the otea noder examination , but it mnat be remembered that ^rta of 
mtre will docompoae and completely oxidise pnre iron pyntei, whilst and jrda of 
Its weight are m the case of aalpbtde of antimony and g^na raspeettvely aomcient. 

In caaes when die excess of anlphar present » Teiy ^reat,a partSal roasting of 
the ore is pratbraUe to the addition of a huge qoantt^ of nitre. 

Instead of operating according to any of the proecaees above deaenbed, it m foane* 
timea tonnd advantageoos to expel the whole cf the araenw and anlphnr, by a careful 
roasting, and then to fuse the residne with a mixture of litharge, carbonate of soda 
and borax, taking care to add a sofficmit amount of some ledociDg flax to obtain a 
button of coaTeaient site. 

When IS addition tosiiviBr thenuseral operaied. tm eontama gold, the bstton obtained 
by CDpellation will constat of a mixCnra of these metals, which may te separated 
by the aid of nitric acid. See Abbat 

ScoTificaban. — Instead of operations as above described, silver ores are someitmes 
treated by soorificatioQ In that case, they are mixed with granahUed lead and 
exposed m small refraetoiy saocers to a sttreig heat m an ordinary mafic fomaoe 
Awr a sufficient amouat of the lead faaa become oxidised, and the resukiiig hthsige 
has formed a fusible slag with the gatgne of the ore, the metallic lead la poured into 
a suitable mould, and afterwards Bisected to ciqiellatton When the granulated lead 
employed for this purpose coDtains silver, due allowance Ibr lU presence mnat be 
made in the result obtained 

Simple proceufcr ^ ndactien of sthar to a metoBw elate h^meaes ofmgar •>->The 
nlrer of com is first reduced to the state of ehlonde, and the we^ht of the alloy thus 
ascertained, the chloride, after havmg been well waabed and fteed from copper, u to be 
put into a stoppered wide-necked bottle, a quanti^ of refined sugar, or augar-caady, 
IB then added, equal in weight to the alloy This » mixed with an eqnal volume of 
a solution, composed 60 grammes of good hydrate of potash, and ISO grammee of 
distilled water, which will yield solution of potash of SS** Beanmd, «r thsreabonis 
after dosing the bottle the mixture is to be agitated, and then left fhr 24 hours, 
shaking It occasionally, to fiivoar the reaction After this period has elapsed. It is to 
be washed several tunes, until the last washings, filtered, are not afflseted by nitrate 
of silver, a test which diould be preceded by that o! red htmas paper, which ought 
not to become blue, or show any change whatever This done, the contenta of the 
bottle are to be transfieiTed to a porcelain capsule, by the help of a httle distilled 
water, then, after being allowed to deposit, the excess of hquld is poured ofi and die 
Sliver dried m a stove 

By these means we obtain that to whioh Dr Uro gave the name of fpetf silver 
Thu silver eonsuts of some bright spangles, which become more brilliant on fhction 
If does not eantatn any impurtties, with the exception of a small quantity of oxide, 
and a few atoms of chloride of silver This latter produces a slight turbidity in the 
liquor, wheu dissolved in perfectly pure nitric acid, and diluted with distilled water 
This turbidity does not, however, prevent the formation of pore mtrate of silver , u 
the chloride being only m suspension m the liquid, it » saficieiit to filter it on a small 
portioo of wen washed asbesd^ m order to obtam an unobieccionable liquor The 
nitrate of silver will not contain any trace of other metals, na none are used m the 
reduotioD of the chloride of stiver, and by the reduction of thu salt the silver u com* 
jdetely aeporated fhm the iron and copier which the soluUon might oontam. That 
the nitnc acid at oommeree may be emfdoyed, without ineonvenience^ tor dmolvuia 
tko alli^ 

The grep eHver almost always contains a aual] qnaatity of oxide i this i« Cfi^y 
verified by the addition of ammonia, which, after digestion on the metal und flUnttmoi 
producM a alight tnrbidity «i adding aitno acid, which is oacsed by the aepantmi of 
the dissolved chloride of silverj the turbidity u then Inereased V 
of a small quanUty of ehlonde of aodium to the nitrate of ammoiiiu previoiwl^ 



'€» SIX>V£B» SOTBATE OP. 

ftfmpd; tha% thfBt is titt «iri4» «t nlvsr dmolTed In the liquor in tbe state at 
stBriMmae^ rntmta, vliid! is {Menpitated in the fhmt of mstdnhfe diloride, 

Qi^ oCdverBot being an mptin^ u the uses to vliieh pure silrer is applied in 
]ri)antorieB,treiiiaYiOoauler the obtained lathemianer above deseHbed 

as aiore piue and with leas loss thu any of thoaa prepared op to the present time, by 
the redoetKm of chloride of ailver; and wiAovt Me aecMsiiy ^ mdtmg, a trouUemmte 
opeiattoD, and one of amdi ioeonveiueiifie in a labontory 

SILVER, BROBUDDS OF (d^BrX Is oceaaHmally fimod nadTe. If a soluble 
bronude is added to a aolntioB nkiate of ailver, a pi^ptate of bromide of stWer u 
formed of a very pale ydlov ooleur. This salt changes readily under toe action of 
the solar >an and tor photogra|diie poryoses possesses many very important pro* 
pemes, cf nWh photographers ure not availed ihemteWea Tb» is Timnly owing 
to the neg^t of anentifia mvestigation amongst tte body of photogn^hie artists, 
■vlueh IS eieeedm^y to be regretted 

SILVER, CHLORIDE OF, is obtained by adding hydrocblonc acid, or any 
Boloble cbknde, to a solaoon of nitrate of silver A cnrdy precipitate falls, qnile 
inablabJe in water, which bemg dried and heated to dull redness, fnses into a setni- 
transparent grey mass, called, from its a^aranoe, Aom-ethw Cblonde of silver 
diBSoivea readily in water of ammonia, and crystallisea in proportion as the ammonia 
evnponites. It u not decomposed by a red bent, even when mixed with oalemed 
eharoasd ; but when hydrogen or steam is passed over the fused chloride, bydrncblonc 
aeid exhales, and silver remaina When tosed along with potasss (or its carbonate), 
the silver IS also revived, while oxygen (or also oarbonir acid) gas is liberated, and 
ehlnnde of potassinm is fbmed. Alkaline stdaticws do not decompose chloride of 
silver. When this compound is exposed to li^t, it suffers a partial decomposition, 
hydrocblonc acid being disengaged 

The best wa^ of redoouig the chloride of silver, says Mohr, is to mix it with one* 
third of its wmAt of colophony (black roimX and to heat the mixture moderately 
10 a crueible till toe flame ceases to have a greenisb-hlne colour, then suddenly to 
lacrense the fire, so as to melt the metal into an ingot 

The sttbehloride may be directly tonned by pouring a solution of deuto cliloTide 
of copper or iron upon silver leaf 

SILVER FIR, AiteK puea This species yields the Burgundy pitch and Strasbnig 
tnpentine. 

SILVER, HTPC^CLPHITS OF This salt is formed in the process of fixing 
photographic pictares with hgpaialphtte qf nda (which see) Solutions of the hyposaW 
phite of soda, potash, or lime, which are bitter salts, dissolve cblonde of silver into 
lionids MftM88itiff ft Tfinftrkftbls swoctzicsss 

SILVER, IODIDE OF (Agl ) This compound of iodine and silver which is 
obtained wrhen a solution of an iodide is added to nitrate of silver, is a pale yellow 
powder. It IS also found native, but not in large quantities This silver salt is 
remarkaMe, like some other metnthe eompomids, for ebangnig lOr cofonr afternately 
with heat and cold If a sheet of white paper be washed over with a solution of , 
nitrate of silier, and afterwards with a somewhat dilute sotntion of iodide of potas* 
Siam, ft will iinmediately assume the pde yellow tint of the cold silver iodide. On 
placing the paper before toe fire, it will change colonr firom a pale pnmrose to a gaudy 
bnlliaot yellow, like toe siui*flower , and on being cooled, it will again resame the 
pnmrose hue These alternations may be repeated indefinitely, like those with toe 
salts of cobalt, provided too great a beat be not applied. The presstire of a finger 
npoB toe hot yellow paper makes a white spot, by cooliog it quickly Iodide of silver, 
when pure, is very slowly darkened when expo^ to sunshue , bat if in combination 
with any organic compound it changes colour with much rapidity From this pro- 
perty It ftiroubes one of toe most valuable of our pbotograpbie agents, (bee 
PHOTOGnapBT) It IS toe active matenal m toe calotype, the collodion, the 
Dagnenvotype, and other procsssea 

SILVER, NITRATE OF (AgNO* ) This salt Vas known to Geber, and was 
chiefly used in mcdiemet but since toe discovery of {^ography, this salt baa been 
made on a very ]ar« a^e It m fonnd in eommeree in two difforont forma, vie, 
erystaUiaed, and m s&ks, the tonner being more general , in stickt It la called ** lunar 
eanstic,” aiidia.iisedl 7 tlieflStgeoiL It u prepaid by dicing netallie silver with 
moderate^ Mnmg uitne nekl , the silTer speedily duamwes, espedaDy if heat be 
applied. Some or toe nitric add is decompoaed, yielding oxygen to the silver, and 
hberatiog bwogide of nitrogen, whidi, m eontaet with the dr, nbetracti oxygen and 
toems red vtporm of hypoiuhrte aeid. 

SAg + 4HNO* - SAg.KO* + NO* * 4HO 

^ ‘iuv^' MUrteatM* Mitntairftfw. Bla«itoor 

• sitnmD. 
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SILVER, SULPHIDE OF. 

The dear idation u eTa{K>ittted,eiAer to the eryetdliBing point or to Agrnen^if ftrr 
OBHCtio— Aued end ctat into etidce If onUnary standard ailwr be ase^ the aelsttien 
will contain nme nitrate of copper, in this ease it mast be enmcnsted to Arynesa, 
and gradnally heated tiU all the nitrate of copper is dcaompoeed, wniehaiay he hanaga 
by taking a little of the salt, dusolTing m water, and adding axcen of amsHHua} vhei. 
If ct^per he aliU present, the eolation will hare a bine tint. When aH the copper b 
thus rendered inaolnble, the fiiaed maas la dissolved m distilled water, evaporated 
and eriatallised 'When pare, nitrate of silver is white, the erystah are transpniait, 
colonrLNa, hexangttlar taUes, or right rhombic prums, very soJnUe m water, reqmnng 
only their own we^ht of oold water and half that gnanti^ of boiling water ihr aoln- 
tion , they are also readily aolnble in hot aloohc^ but tbe greater portion u again 
deposited on cooling Hitiate of silver poesessce a strongly metallic and bitter taste. 
It IS not ddiquescent, and when fbee ftvtt organic matter is not decomposed by 
(i^Vcaabi*) Tbe dark colour of the oatside of the ordinary sticks of the shops la oansed 
by tbe decomposition of the nitrate by tbe paper in which they are wrapped, as the 
presenoe of organic matter rednces the silrer to the metallic etate Kitrate of silver 
IS frequently adnlteivted to a ccmsiderable extent, mncipally with nitrate of potash, 
bat sometimes with other nitrates. Tbe pnce at which it is aomebmea sold w proof 
enongh ^ist it u largely adulterated , for instance, it may sometimes be bought for 
Ss sn oBDoe , at that pnce it does not pay for tbemlver alone that sAouU 60 in it we 
will pro«e this Every ounce (437 5 grains) of pure nitrate of stiver contains S78 
grams of pare silver, mid this itself, witbont taking notice of nitnc acid and tame of 
preparatioa, is worth Sj 2<f This clearly proves there must be considerable adultera- 
tion , bat altbongh the adulterataDg substances do not interfere generally with the 
photographic processes, it is certain that no adiantage can he gan^ by baying it at 
BO low a pnce The way to detect the adulteration u to precipitate the silver by 
bydiochlonc acid, and evaporate the filtered liqnid to dryness, when, if the salt la pure, 
there will be no residue 

As many, who use much Tutrate of silver m photography, &e , throw away the 
residuts, and hence in course of time waste mueb silver, it will not be out of place 
here to show how it may be saved and made again into nitrate oS eitver fit ftir use 
If the papers, on which there is silver, are preserved, the silver can be obtained bv 
merely burning then^ and may be fused in a porcelain crucible into one lump In 
the case of the nitrate of silver baths, when too weak for further ose, the silver may 
be precipitated in the form of chlonde, by adding bydroehlorib acid Tbe ehlonde 
of silver thus obtained may be easily reduced to the metalbc state Ist, by digestmg 
tbe moist chloride w itlt metalbc sme and dilute salphnnc aad , the hydrogen v^ich » 
thus liberated reduces the silver to the metallic state, which remains in tbe form of 
a black powder, and when well washed with water may be dissolved in nitric acid, 
eiaporatM and crystallised 2nd, by digesting it by the aid of heat with a caustic 
alLali and tartanc acid, when it will also be rednoed to metallic silver, and will remain 
ss a black powdei, which may be treated as above by cotfectmg fke precipitated 
chloride of silver on a filter, washing well with water, and drying , tbe dry chloride 
IB then mixed with four or five times its weight of a mixture of carbonate of potash 
and carbonate of soda, and snl^tcted to a white beat in a porcelam cmcible , the 
silver will be reduced to the meulhc state 1 his salt is used not only m photography, 
hut in malung peimanent ink, aiid as a dye for the hair — H K B 

Sll \ kR, ()XIDE OF There are two oxides of siUer , the /wntorufe (AgOX 
and the petOMde AgO* 1 The fiist is obtained b% adding scdution of caustic 
potosBB, or lime-wgter, to a solution of nitrate of silver The precipitate has a 
brownish grey colour, which darkens when diied, and contains no combined water 
Its specific giavity is 7 14) On exposure to the sun it gives out a-’Oertain quantity 
cf oxygen, and Womes a black powder This oxide is an eneigetio base , being 
slightly soluble in pure water, reacting like tbe alkalies npon reddened litmus paper, 
and displacing fooni their combmations with the alkalies, a portion cf the acids 
with which it foims insolubln compoundsL It is insoluble in the caustic lyes of 
potassa or soda. By eombinataon with caustic ammouia, it forms /hZmiMztaiiy t*iter 
^ Fclmzvativo S 11 .TBR The second, or peroxide, is formed when a very dilute 
solution of nitrate of silver is decomposed by the voltaic current, dark grey lustrous 
needles of the p^xide of silver are formed around the positive pole 

8 ILYEB, StTLPHAl E OF, may be prepared by boiling sulphuric acid upon the 
metal See RsviKiim ov Gou> aim SiLvxa It diswfives m 88 parts of boiling 
itetCT, but the greater part d the salt ciystellises m nnaall needles ns the soLDtum 
oeob It eons sts of IIB parts of oxide, combined with 40 parts of dry acid. 

SILYSR, SULPHIDE OF, which exists native, B»y be readily pr^ared ^ 
ftismg Its eonstatneots together) and it fiwms spouteueously upon the sutfiHe it 
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dW «Kpwed (0 <be sir of odialiitad plieoi. The Unbh na.y be eisilj remored 
bjf eebhaic the mtal %. eolitba o£«tmdeom maurat, pnqmNd bf eawoinig per* 
<ntide of awagniieea tritit nitre. SalfUAe ^ iilver u e pcnrenU enlpbo-bue ; iinoa 
tbOQ^ It be hfletedtti ndzMii in idaie vcMele, k retuni the volattle anlpliidoe, irboae 
oombmetfoiie inth ellEaliee ere deoompond at that tempentnie. It oonskta of 
87*04 of adver, and 18*98 of tolpliw. 

SILYSB LS&F k isado- » pnnael;- the nme laay m joU Uitf See Oqild 
B uTgoia. 

SILVEBIKG u the art eonrering Ae enrfaees of bodiea with a thm fihn of 
■ilTer. tfhm tilvtf leaf is to be appued, Ae methods presenbed for «td leaf are 
suitable* Among Ae metals, topper or braes are Aoee on which the suTerer most 
oonuBcnljr cneratet. Iron m seldiom sUrered j bot the prooetses for boA metals are 
esaentiiJly tM eame. The wUte allc^ of nickd a now often plated. 

Themiecipa] steps of Ais (^wration sre Ae following — 

1 The moothtng Jum the sharp edges, and pobdung As snrfoee cf the copper, 
called OKrfiler by the French ardats 

a. The auuabug ; or, making Ae piece to he BilTered red bot^ and then plnngitig 
it in a Tery dilute nitno amd, tiU it be bright and clean, 

8. Piauatig ; or, dealing np the surface wiA piiaiee-atone and water $r 

4. The wormnip^ to snob a degree merely as, when it tonohes water, it may make 
a eligbt husiog eotmd, in wbiiA state U is dipped in Ae very weak aquafortis, 
whereby it acqaires raiante insensible asperities, soffimeDt to retain the silTcr leares 
that are to be applied. 

5. The kiiektmff. When these smsll aspenhes are inadequate for giving dnC solidity 
to the silvering, & piano suriaces most be hatiAed all over wiA a graving tool f hot 
the chased rorfoeea need not be touched. 

6 The Uaen^, canststa in beating the piece till Ks copper or braes colour changes 
to blofc In besting, Aey are placed m hot tools made of iron, called suntdlrMS in 
France 

7 The eiargmg^ the woAmsnk term for aiivering This operation eonsiats in 
plamog Ae nlver leaves tm Ae heated piece, and fixing Aem to its sarfsoe by 
barnishen of steel, of vanons forms. The woikman begins by applying tbe leaves 
doable. Should any part daiken m the beating, xt moat be cleai^ up by the aerateb* 
Itmsb. 

The silverer alwayf works two pieces at once , so that he may heat Ae one, while 
homiihiag Ae other After flying two silver leaves, he must heat np the piece 
to the same degree as at first, and he then fixes on with Ae hnniiBher four addi- 
tional leaves of silver , and be goes on ekargmg m Ae same way, 4 mr 6 leaves at a 
lime, till he has applied, one over another, 30, 40, 60, or 60 leaves, according to Ae 
desired sobdtQr of Ae silvenng He Aen bnmisbes down with great pressnre and 
address, tiU he has given Ae snriace a nnifonn silvery aspect 

5i/ii«rii^^ Ae preeipitaud eibrtde of nlver — The white card obtained by adding 
a solotian of oommon salt to one of nitrate of silver is to be welt washed and dried. 
Ihie part of Ais powder is to be mixed wiA 3 parti of good pearlaib, 1 of washed 
whitu^, and one and a half of sea-salt After eleanmg tlw sui^e of tbe brass, u » 
tn be tabbed wiA a bit of soft leather, or cork mmatened with water, and dipped in 
the above powder After Ae silvering, it should he Aoronghly washed with watw, 
dried, and imniediately varnished use a mixture of 1 part of ithe stiver pre- 

cipitate, wiA 10 of cream of tartar, and this mixtnre also answers very well 

O Aen give a coating of eilver by applying wtA ftictiun, m the mmstened state, a 
mixtare of 1 part of silver powder precipitate by copper, S parts of cream of tartar, 
and as much oommon salt The piece most be immediately washed in tmld wat^ 
very fiUntly alkalued,thett in slightly warn pure water, and fiaeJly wiped Ay before 
A« fire. Bee FtSTcn MixurjurroKc, and Ex.BCTaoTVP& 

Tlie infimer kinds cf pitted butions get their silver ooatmg in the fidlowmg way — 

8 ounces ot oblonde of vsilver are mixed np with I onnee of cornmvf snhlnuatc, 
‘i poands of eonunon salt and 8 ponnda of snlphate cf ime, wi A water, into a paste. 
The buttons being deaaed, are smeared over wiA Aat mixture, and expoaed to a 
moderate d^res of heat, which is eventiially raised nearly to redness, so as to expel 
Ae mensiiry fbims Ae amajgam fiwmcd by tbe reaetioa of Ae born silver and As 
eorroeiTe snhlhaate The copper bntton Ans acquires a silvery suefiwe, which is 
hr^teaed by clearing and bnrnlshiDg. 

filLVERmo OF GLASS. See Xbknoiis. 

- BtMARVBA. Tbe genus to which qiasiiiia helengiL 

8IMTLOR A name given to arieh-eoloared 1inss,eompoud of 3 ox sine to 1 1k 
of eopper See Amot and Basse 
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SINAUINE. CB^'. An alkaloid, policed Ij the aetioa at the oxidea at 
mereurr or lead, on thiodnBintnew-<-C G. w. 

8ENAPINE. C**£P*NOU. A faaae eriating (m the atate of hvdroMdphoe^aaate) hi 
white maataid -C. G W. -j » 

SINGEING hi the artide Buiacbinci, ViA L 825, the modem and moat 
approved amningapparatiu la deacnbed. The old ftiniace fi>r aingeing cotton goeda la 
repreaeated in l o agitadina l aeetioi>,>i;^ 1549, and in a trenavene one 1650, a la 



the fire-door , 6, the grate . e, the aahpit , d, a floe, 6 inebea broad, and 9^ hi g h, over 
which a hollow aemi-cplindncal masi of cast iron e, la laid, 1 inch thick at the aides, 
and 2^ thick at the top cnrratUTe. The flame passro along the fire floe d, into a 
aide opeaing/, m the chimney The goods aro swept swiftly over this ignited piece 
of iron, with considerable friction, by mean of a wooden roller, and a swmg fr^e 
fur Tdiaing them at any moment out of contact. 

In some ahopa, semi-cjlinders of copper, three-quarters of an inch thick, have been 
eubstituted for thoMi of iron, m singeing goods prior to bleaching them. The former 
lam three months, and do 1,500 pieces with one ton of coal, while the latter, which 
are an inch and a half thick wear out m a week, and do no more Uian from 500 te 
6d0 pieces with the same weight of fuel. 

Id the early part of the jear ISIS, Ur Samuel Hall introduced the plan Ibr 
removing the downy fibres of the cotton thread from the intersbces of bohbinet 
lace, or umslms, by aingemg the laoe with the flame of a gasftinrner. And in 1828 
he modified this process b] causing a strong current of air to draw tiie flame of the 
gaa through the lateriUoes of the lace, as it psases over the bnrner, by means of an 



apertare fat a tube placed immediately above the row of gas jets, which tnbe comma. 
nuatea with an air-pnmp or exhaoster 

’ 1651 shows the ooDStniouon of the appantas complete, and manner la wkicA 

it t^eiates , a, a, « a gas pip^ snpplied by an ordinary gasometer , from Uiis mpe, 
several sm^ ones extend npwards to the long bonier A Thm homer la a aoH* 
Bontal tnbe, peifttnited with maav small hides m ftie upper side, throng wl^h, 
as Jets, the gw psises , and when it is igmted, the bohbmet lae^ or other ma^ial 
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iwtc»4>d to be ifaved, m «xtanded and dr«vA rapidly over tlie flame, hf mem of 
roU^ Tbieh are not ibcnra in die flfnre 

ample bonung of tbe gaa^ evea with a drangbt ebimoey, u found oflt to be at 
aU tUDtt afficaeiiGaa. Then u <«ow mtrodaeed a hollow tatae e, e, with a alit or 
iMBamg, unmadiataly over the row of iHimera, and this tube, by means of the 
d, 4, dt Mmm a nKwrf s with the pipe e, e, which leads to the ezhaustiag 
apwratoa 

Tbs OThanrtbig vpantus teonaista of two unksj/and p, neariy filled whb water, 
and two mverted boxes or vessels, A and t, which are suapended by ro^ to the 
vibrating beam A f each of the hoxea is hirnished with a vidve opemng awards i 
1, 4 an ^es extending from the honiomt^ part of the pipe e, up into me Mxes or 
vesHla A nsd t, which pipes have valves at ihw tops, also openbg npwmd. When 
the vend A dwceods, the water in the tank, forces out the air eantmiied within the 
veaad at the valve n; but when that vesnl rises agam, the valve n being dosed, the 
sir IS drawn from the pipe a, through the pipe L The same takes place in the veaad 
I, from which the sir in Its descent is expelled through the vdve a, and in its ascent 
draws the air through the pipe I, from the pipe e. By these means, a panial exhaus- 
tion 18 effiscted m the pipe e, s, and the tube c, e, to supply wbi^, the oir riisbea 
with constdetaUe force through the long opening df -the tube e, c, and cam^ with it 
the flame of the gas-borneia. The bobbinet lace, or other goods, being now drawn 
ever the flame between the burner A, A, and the exhausted tube c, c, by means of 
rdlmi, as above sad, die flame of the gas is fbroed through the interstices of the 
frbne, and all the fine filaments snd loose fibres of the thread are burnt off, without 
damaging the aubstanoe of Ae goods 

To B^nst the drangbt from the gas-burners, there are stop cocks mtruduced into 
severd of the pipes d, and to regulate the aotion of the exhansting apparatus, an air 
vnsd 0 u suspmided by a ccnd w chain passing over pnlleys, and balanced by a 
weight p. There is also a scraper introduced mto the tube c, which u made, by 
any conveoicot oontrivBiice, to revolve and abde backwards and forwards, for the 
purpose of removing any light matter that may arise from the goods sinj^ and 
which would otherwise obstruct the air passage Two of these draught tubes e 
may be adapted and united to the exhausting apparatus, when a double row of 
barners is employed, and tiie inclination of the flame may be directed upwards, 
downwards, or sideways, according to the powtion of the slit in the draught tube, 1^ 
which means any desfoiption of gooda may, if required, be singed on both sides 
at one operatKm 

SIZE A sdntion of gelatinous matter, osuolly made from skin, employed for the 
piwpoBe of giving sdheaiveness to certain substances, which could not be othmwise 
secured to snrfoces. See GBLaTim: and Glu£ 

SIZING OF PAPER. See Paves. 

SKATES The fishes eomprebeoded uuder the genus Rata There aro many 
vanetiei^ the most common hmug foe "liloe or grey skate. Rata batic Eome this 
speclM weigh as mnch as SOO lbs. The thornbaek or rough ray, Rata davala, and 
the homelyn or sand ray, Baia mtnktus All three are good eating, the last u the 
most common m oar markets. 

SKIN (Peon, Fr , Haut, Germ ) The external membmne of animal bodies con- 
sists of force laym t 1 the epidermis, scarf-skm (OBtrhdut, Germ.) , 8, foe vascular 
mgan, or papulacv body, which pecforine the sccretiaiM , and ^ ^the true skin 
(AuforAaa^ Gorm ), of which leather is made The skin proper, or dermoid sub- 
•laneo, is a tissae id innnmerable very delicate flbies, crossing each other in every 
possible dtrecuon. with small onflees between them, which are larger on its intemiil 
rtim on Its extmiidsnrfitee. The conical channels fons produced are not straight, but 
obiiqoe, and filled with cellular membrane , thev receive vessels and nerves which 
MSB oat through foe ■km (ettti* nera), and are dutnbnted upon the secretory organ 
The fibrous texture of foe skm is oompooed of foe same an i mal matter as foe 
serous membranes, foe oarblagm, and foe cellular tusne i foe whole possesshig foe 
properQr of dissolving in boilmg wato-, and boing, tbneby, converted into ^ne. 
See Qvoa, T.wAvaxn, Tav, and Fvns. The skins of animals are imported for the 
preparation of furs, for nae, and omaineot, and for foe monnfoctitre of leather. For 
importatioB of foio, see Fobs. 

SLAG {iMikr, Fr | NcAAurAs, Germ.) b foe vitreoiM mass which severs the 
ftmed metel m foe smeltiag-hearthi. In iJie iron- works it it oommonly called eindtr 
Blags oonsiat, m general, of hi-dheates of Une sad magnesia, along mfo the oiddes 
of bnn and 4 ^h«r metds , being anakgons in eompodtioo, and uving foe acme 
ciTstalflM fiwra as foo rainenl jMinnaM. 

The foUowin^ sdeetad frmn Im aiolyiei of Percy and Fbrbesjihow foeoomiKwi- 
dm of mn ftumaiee sli^ 
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Silioa ... 

Alamiiui . • . 

Lima ... 

MftgBMia ... 

Protoxide of manganeie 
Protoxide of iroa 
Sesquioxide of iron « 
Potash with traoei of soda 
Sttlptote of lime 
Sulphide of calomm . 
Fbospbono eeid 
Satplude of iron 
Loss 


S8 88 

42 06 

S4-34 

1293 

4012 

82 53 

2-79 

11)6 

0*07 

2-26 

0 27 

4*94 



0 64 

2 69 

0-26 

— 

8S8 

1-03 

— 

0-81 



— 

019 

100 09 

100 00 


89-62 

2»'«0 

1511 

4129 

32 52 

CM ? 

3 48 

045 

269 

1 IS 

20 * 

48 43 

— 

1711 

1-06 

— 

216 



1-34 



1 61 

I 24 

— 

100-00 

101 32 


Of the last of these. Dr Percy remarks — 

“ An immense tjnentity of iron sUg, far richer t&an man^ iron wee, is annually 
fbrown Biray, and it may be that the presence of phosphono acid in aensiUe qoantity 
IS one o^the causes 'which preventa the TC-smelting m this dag to adTantage. The 
ftet has not yet sufficiently attracted the attention of those engaged in the maniilhc- 
tare of iron 'I'he discovery of a method of extracting economically good iron fivm 
these rich slags would be of great advantage to the county, and could not &J amply 
to reward its author — lUpartof the SuttenthMeOmgof the BrOuh AaeocvUioiL, 1847 

SLATbS {Ardouea, It , Sthtefen, Germ ) The anbetaoces belonging to this 
class may he distribated into the followmg species 

I Miea-schist, occasionally used for 5 Drawing slate, or black chalk, 

covering lioQses. 6. Adhesive slate. 

2. Rooflag slate. 7 Bituiuiaous ahale 

a Whet slate. 8 Slate-clay. 

4. Polisbing slate 

1. itfica-ficAut, unpropeily c all ed. Mietk-date — Thu n a mountain lock of vast 
continuity and extent, of a schistose texture, composed of the mtgerals mica and quarts, 
the mica being gcneridly predominant. 

a Buqfug date — This substance la closely connected with mica , so that nnmt«r- 
rupted transitions may be found between these rocks in many mountain chaina It 
IS a simple Bcbutose mass, of a bluish-grey or greyish-bilack coloor, of vanoos shades, 
and a shmmg, somewhat pearly mteiw lustre on the faces, but of a dead colour in 
the eraes foacture. 

Thu slate u extensively disinbuted m Great Britain. It skirts the Highlands of 
Scotland, from Loch Lomond by Callender, Comrte,aiid DnnkeLd , resUi^ on, and 
gradually passing into mica-slate thronghoat the whole of that territory Roofing- 
alate ocenrs on the western aids of England, in the counties of Cornwall and Devon t 
in various parts of North 'Wales and Anglesea , in the north-east parrs of rorksbire, 
near In^ton, and inSwaledale r as also la the connties of Cumberland and Westmor- 
land. ft u likewise met wuh m the counues 'Wicklow and other monntamous 
distncta of Ireland. 

All the best beds of roofing-slate improve in qoali^ as they lie deeper under the 
surface , near to which, indeed, they have little value. Thu variety of skte is found 
in the Oambnaa, Silurian, and Devonian formstioua. 

*A good rooflog-sUite should spht readily into thm evpn laminse, it donld not be 
absorbent of water either on its fiice or endwise, a property evinced by its not increasing 
peroeptiUy in weight vttm immersing in wateri and it should he sound, compact^ and 
not apt to disitttegrate m the air The slate raised at Eudale^ on the west coast of 
Aroylesbire, is vcit durable. The dates of Penihya and other qaames in North 
Wju^ are very oeiebiatedi those of Delsbole m Cornwall are also well known and 
much estemned. 

Cfsomi^ and dremeg of tile •Soles, — The splitter begins by dividing die block, eat 
lengthwise, to a proper mse, which he rests (m end, end steadies between hk knees. 
He uses a nudlet and a chuel, which be introduces into tiie stone m • direction 
parsllel to the/iha. By thu meszu he reduces it into several msiiageable puen^ and 
in give* to each the requisite length, by cutting eross grooves on the flat fooe^ and 
tiien strikiiig riab with the cumI. It u afterwaids split into thinner seedons, by 
finer ehis^sdexteroudyap^ed to the edges. The dahistimn dTestedtcthepr^er 
by being bud OB a bkitA of wood, and having its pipjecdng partsAt 6t« ebds 
and sidea out idF with a apeeies of hatchet or choppipg-kmfo. It deserves to be 
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Mtioed that of due bmj In* tbcAr proper^ of dlviubihtj into titn UunhiiB. 

hafipeiM ftoB long exponn to A* »ir, after thejr Iuit« bwa quarried. Tbe 
^nvfaneo nj. dw** that thej favre loat (Mr -waUaraL For tbia reasaiif ibe aHmber of 
apOttets ought to lie elvaw proportionate to (he ntuaher of block4ie«en. Fruit 
MDden die btockamon flanlfi , but aanperveiimg ihav reoden tbnn quite ivfraetoiy 
A nev float mtons the fheuttp of ipUtting, tboogb not to the Mine i and the 
woritmen tb^eAm andl fliemidTea of it without delaj. A auceeanon of flroeta and 
thawa readera the qnamed hfaidta quite jntracuUe. 

A WhHthtet ar Thrhgr ione, ia a alatj rook, oontaiQing a great proportion of 
qoarta, m wliieb the component partaelea, the aame aa in olay-aUtte and nuoa alate, hut 
m difthrent proportuMMi are eo verjr amall aa to be indisoemxble. 

A 3Maka0 wito. Colour, eream-yeUow, in alternate atrlpea , masaire , eorapoaition 
impdpahle , pnneipal fraetoze, ala^, thin and atraight \ croaa fraetorfs fine earthy , 
&ela flne, hot meagret adherea little, if at dl, to the tongue , la very soft, paaaicg into 
flnnUe, apeeidD gravity m the dry atate, 1 6, when imbued -with moisture, 1 9 It 
ia ni]»Med to hare be«i formed from the ashes of burnt coal It la found at Flanitx 
near Zwidutn, and at Kutaehlio near Btim in Bohemia. 

5 Vrtamt^ date, or VlaA chalky baa a greyish black colour , la very soft, aectile, 
easily bniEen, and adherea ab^tly to the tongue , apee. grar fill Thq atradi is 
riutmung. It ocenrs m beds in pnmttire and transition elay-slate t also in secondary 
mrmatiooa, as m the coal-measures of most countries. It is used in crayon drawing, 
Ita trace upon paper is rrgnlar and black Ttw best kinds are found in Spain, Italy 
and France. Some good black chalk occura also in CaernarTonahire and in the 
island of Usy. 

6 Adorno daU has a light greuiish-grny colour, la easily broken or nfcdiated, 
has a Cutting streak, adheres atronglv to the tongue, and ahaoihs water rapidly, with 
the emission of air-hubhlet and a crackling sound. 

7 Aitosunoiis sAair » a spedes of soft, scctile slate-clay, much impregnated with 
hitixmeD, which ocean m the coal measures See KiaucsHnaE Sualk. 

8 Sate-elaif has a grey or greyish-yellow eolonr; » mawiTe, with a dull ^lui- 
mensg lustre from spaoglca m mica interspened. Its slaty ftactnre apptoacMS at 
times to «ilhy ) fragmenta, tabular , soft, sectile, and -very frangible , specific gravity, 
S'O It adneres to ^ tongue, and crumbles down when immersed for some time in 
water It » found as an dternating bed in the coal measures. When breathed upon, 
it emits a strong aifpSaceous odour When free from lime and iron, it forms an 
exoeUent maten^ liw znakmg refraettuy fire-bricks, being an Infusible compound of 
alomba and ailiea , one of the best examples of which la the sebut known by the 
name of Stourbndge clay See Clat 

SLIDES A mlDei's term fbr a dislocation of the strata, which is evidenced by the 
■lidiDg of one portion of the rock over the other These slides arc often, but not 
always, filled with a softer matter than the rock, a clay m a greater or less state of 

8LIKENS1DES. The name given to smooth striated aurfimes of rocks or of mineral 
lodei^ indicallDg the grinding action of the movement of heavy maaseSL Many poluhed 
oarfii^ are called sUktuutdea to which the term ia evidently mappUcable 

BLOKB. The comuuin. mune for lotwr See kuast 

SMALT A beantiful blue glass made by meltiag cobalt ore wifo filnt and potash 
It IS largely prepared in Saxo^ , for an account of ito maanfaeture, see ConALr. 
The ehemiou oompoaitton cd German smalt la aa follows -~- 


Silica - - 

Potash and aoda 
Oxide of cobalt. 
Alumuia 
Oxide of iron 
AnMio 
UTater.&e. • 


66 20 
16 SI 
6 43 
048 
0 84 
X trace 
0 97 


SlCALTimS, Arieoide td oobaU. This it one of the moat important ores of 
cobalt^ hong, with eobaitliie, that from which die greater part oi tha malta of 
oommetoa b mana&etnred. TbismineTalgenerally oonnatsof oohBlt,8 4t traa,9 0| 
nidKd, 9 9 1 aneide, 79'1 ^BnAo». 

SMECTITE. A name given (ox kind itffiiUera’earfii which lefinmd near Caiy 
in liower Smia. 

SMlTBSuXiTBL The name given to a nattve eabcato of oxide of sine Ita 
cwBpoflttoo l»>- 0 Kide of nine, 1687 j oiUoa, SfifiSi water, 7*40 It ii flumd in 
Catohedaad, fa flcncvBe(alia% {a Fiimahirt, and la numenraa localities in Enrnie 
and Ameraa. 
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8MELT1KQ. The prooeHw fbr obtafaimg the metab ftem the oree. Thaie m 
dtfseribed under the reepeebre heade. See CmvsB, Isor, 

SuLTBB. Tut, Zzmo, &ol 
8M01CB, premDtioii ot, or iKuiaiimptioa ot 

8ib(^ la ue mote rtdatile poruom of eoal, paasing oO; Charged, with flpelpdhnded 
carboo, at a oomparabr^ low temperatore. 

If tile Uack amdu, which escapee from a fliraaoe when a queadtp sf cold ooale b 
thrown in upon an lacaodeKcnt meae, can he nude to peat over another pomoa «l 
coal in aetire oomboatiofit due earbon u eosaurntd, u a, combined with atmoaphene 
oxygen, and eoiiTertbd Into oarbonio mcid^ whidi bams, producing carbonic aad , 
and erentnally esoi^ee aa oolooilaa Taponr. 

One great caoae, and perhaps die greatest canae of the aimoyinee of smoke m large 
towns la the cardetaoesa of du man supplymg fbel to the fire 'Where coal w abao- 
dant the atokor unall^ piles an unoeoeasary quantity of fuel upon hia fiie, and thii 
has the effect of redneing die heat, and of producing denae rolDinea of black smoke. 
Where coal la scarce and dear, as in Comwdl, careful stdcing leads to an elmost 
entire absence of smoke. A small quantity of coal u placed m front of the fire at a 
time, here it nndergoea a coking process, the Tcdatile carbon passing orerthe hcited 
oenl IS Imnit, and no wuihle smoke e^pea; When the cool u thoroii^y coked it is 
ahovdled ifi orer the fire, and a frean portion of coal u placed m to un^go 
die same prooeai. 

The attention of the le^slatare has been directed to this nniaance, and sundiy acta 
have been paaaed to regoiate and reduce the evil The fbllowiog extract from the 
,Act to Amend the 8^ke Nuisance in the Metropolis (16 & 17 Vict. cap cxvui ) 
August SO, 18S8, should have every attendon from mannfactnrera. 

*' From and after the lat day of August, 1854, every fiimace employed or to be 
employed m the metropolis in the working of enginea by steam, and every famaoe 
employed or to be employed in any mill, factory, pruting bonae, dye house, non 
fonnd^, glaashouse^ distillery, brewboose, sugar refinery, hakrhoase, gasworks, 
waterworu, or other builduigs used fbr the purpose of tru^ or maiinfii^re within 
the metn^is (although a ateam engine be not used or employed therein), shall in 
all cases m eonatructea or altered so as to consume or btun the smoke arising from 
such fiimace , and if any perstm shall, after the Ist day of Angost^ 1854, within the 
metrc^olis, use any such fl^ace which sball not be constructed so aa to oonsnme or 
burn Its own smoke, or sfloff w iiepl^eii% tiae any Much /kmaoe^as that the smoke 
annng thereftom ih^I not be efeetoally oonaam^ or hmt, or aball carry on any 
trade or business which shall oeoaaion any noxious or offensive efflnvia, or otherwise 
amu^ the ncighbonrhood m inhabitaata, without naing the best practical means fbr 
prrve&dng or eoanteracting such smoke or other annoyanee, every person so 
offbnding, being the otnur or oecapicr qf rte prerntMOMf or oetng a foroma* or other 
peram emphyed by nick omur or occapter, shalT, upon a snmmaiy comrietiott for mch 
offence b^re any jusdee or josdoea, forfeit and pay a sum not moire dian 5L nor less 
than 40t , and upou a second oimvimlon for sneh affience the mm of 10£, sod fbr 
each subseqaent convfetion a sum doable the amount of the penalto Impoeed fbr the 
last preeedug conviction . provided always, that nothing in tins Act shall extend or 
apply to any glass works or pottery wmks establish^ and exutmg within die 
metrapoliB before the passing of this Act, with the exception, however, of all steam 
engine famaces and dip fcOn frimaeea employed in aad belonging to each works 
respectively, w wbush furnaces the pronnoas of this Act shall extend and apply ** 
An Aet to amend the Smoke Nuisance Abatement (fiblnqioha) Act, 1858, (July 29, 


1856 ) ** From and after the lit day January 1858, the aboveonentiODed provision 
whereby oertam fhmaces m glass works and pottery works were exemiM from 
the hpmntion of die said Aet dull be repealed , and all ateam veaselB plying to and 
fro between Xtondtm Bridge and any place on the river Thames to die westward of 
the Nore Light shall be auhjeet to the provisions of the said recited Aet relatuig to 
ateam veaaeli above London Bridge.” 

**And wfamcaa it la expedient that ftumaees emidt^ed m pnblio batba and 
wash-houses should be inoluded widim the previsions of the said redted Aet be it 
enacted, that from and after fhesaid 1st day of Jannary, 1858, every flumaee employed 
or to be employed in any mdi pnhlie batba and wasb-booBes in the metit^ohiL 
aldmi^ the same riull not be used for the purposes erf trade w mau^betare, ^1 
beimditoe same is hereby landed in aad made liable to all the proviihmi it the 

^tntvTi g the aitmeroas inventions which have been patsntod for effeethtg this pt|p« 
■os*, wito regard to steam boUns and otha large ftanaces, veiy fiswmefaileietifiiy 
seoimmieal or efihriive* The first person who inveatigatod this fidd«etnntnii^ 
bUIok^IcbI wu Mr. Charles WilUmas, managing direetor «f dto 
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yptgfw ttad lAfWpool flcew Knigitiai Oonpiar. md he iliu hu bad (be merit of 
nia &7 ftuuoa^ bo^fcrmatiaeaad land steani'migiiiM^ whieh tboroaghijr 
wfOi^dM feudeeiifonofsmjakie, wli^ taereeaed eu^ of oonbwUm. «ttd a moee or 
len eoaaideraUe amrmg (rf' foal* aooarffiag to the eir« of the stoher. The ^iflc 
inraitloiii tx ohidi he ofeadutda ftMgA in 1940, ooneieti in the introdoctlon of a 
proiwr qaaoti^of atoioapherie air to the hridgee and flanw-beda of ibe Ihroaoea. 
ttroagh 9 greater aomher of amatt enficee, ooaneeled with a eommoa |dpe or oaoal, 
vhaaaamaoitthe meceiaelw dhaimehed aceoiding u the eiMametanoea of eomplete 
combotfboa Biay require, by meaae of an extonal valvei The opeiatioa of the air 
thas paamd m amaU Jciy into the hatf-bofned earbwetted hydrogen gaace orer the 
flrac, w their perfeet eoaboabon, the derdopmant of all tM haat wEieh they eaa 
prodoee, and entire nerentiOD of ami^ One of the many logemiooe m^ods 
m nlu^ Kr tjnibniai aaa earned out the pnneiplca of what he joitly eaile his 
Argukd ftimaee, tt icpreaeiued at ftg 165S, erheic n la the ash-pit of a iteam-boiler 
ftuoaoet 6 u the mot^ of a tabe which admits the external air into die cbaiober or 
iron boa of distnbutioii, e, placed immediately beyond the flre-bndge, g, and before 
the ffiffluioa ormixmg ebamber,/ The fomt of the box u perfonted eithm with 
thaod or obloag on&^ as ahowoin the two email hgnrea e, a beneath)^ I9fi2t dy 
mdte trr-doM' which num hare its fire-bnek Imiag also perforated In some OMbb, 
Unna-door prqeeta in Irant, and it, aa well aa the aides and arched top\f die dre- 
ptme^ ue cmutrocted of perforated flre-tiles, oselaiad in oommon bnokwork, with 
na mtennediate space, into which the sir may be adnulted in r^ulated qoantity 
threfogb a moraUe valve m the door Fire-^cea of tlua latter conitroction. perform 
adniirably, without smoke, with an economy of one-Mventb of the ooala mnally eoa- 
Bamed m jKodncing n like aawimt <f steam from an mdinary ftimaee , b is die steam 
boiler 

Very ample endence was presented in a late aeasion to the Smoke Prrventlmi Com- 
mittee of the Houee of Oommona of the sncoessfol apidieatioii ef Sir WtUiami'i patent 
iDTCTitiott to many ftmaem of the largest dtmentiona, more espeetally by lb Henrv 
Honldswordi, of Sfandumer, who, monntiag in the flim due a pyromebieal rod, whioa 
acted 00 an external dial index, anooeaded in obaervnig every variation of tempera- 
tare prodneed by vsryiiig the mtroduction of the air-jets into the msas of ignited gases 
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We lure dioini tint the eBOw vt Ridu b ineoo^ete eoalHietv% cmae ed dUbcir 
to the vent of e raffleiect qoanti^ of air. er nuth air bedng edmltted Mkr a^ 
cueainrtBiicet that ite adnui naii u warn ttea owleaa. 

Bj aieaia ef Wrist's pavant aaudu eoDimnert the eir admitted into l&e Ibnuee 
la regulated by a aeU^Bctug ttottiattug dooTj ao aa to ftamldk ibe wnrnmiTj amosnt 
of oxygen reqalaite for petfect otMnbaatioii. The air la abo diffuaed orer the entire 
aarboe of the By ihia mpgmtoB, a perttally deeompoeed and neariy red hot 
jet of ateam la projected Aom over the door down upon the inoandcaeent fneL 
By that means the fire becomea bilf^ter, not damped, as it voold be ireie wet steam 
nsed, and not only oauaes a raeonm in the Ihmace, thereby mcreaslog the draught, 
but eCtetnally prevents the Jigld air admitted through the door and the game 
diatilted from the coal from MiBuBg the boUer plates, thos avoidings 

1 The cooling of tbe boiler ^ates by the action of the cold air striking them, and 
cansug the oontmual ezpanium and contraction of the metal, vhich is so n^urions 
to boilers. 

S Tbe gases formed by the fiiat action of the hot famaee on the coal thrown in 
from eomin^ in contact with tbe^op of the fhmaoe or butler plates, the temperatnre 
of which being no grenter than that of the oontents of the boiler, can only cool those 
gases to sneh an extent that their eomhinafionwith oxygen tannot Uke place 

Not only are these two very great enis avoided, bat the jet of steam forces the 
gases distilled from the eoal on ts tfie incandescent fiiel nt the back of ttie fiBnaoe 
tomther with the air admitted frirongfa the door, ihxa naftip^niy tAe Mwiits ^omisrf 
ad uijbutam, thereby causing instantaneous combination of their wements, mnfciw g 
the combustion as perfect as it can be in a iDanutkotunng point of view , and ob* 
taming ail the heat that the combination of oxygen with the hydrogen and carbon 
can give; 

Tbe smoke is never allowed to pasa the bndge of the furnace , in fret, us forming 
IS pceveuted Tbe appaiatns » simple and ^cient in its action, not liable to get 
out of repair , and shonld it do so, it can be easily mended It takes up little room, 
and a fiiwoe fitted with it can be worked either with or without it , thus, even if it 
were to break down, there is no occasion to stop the furnace 

It can be applied in two days at the utmost, and has been fieqneatly fitted in one 
day, and it is adapted for eiety desenpfran a//erRace 
'Ihe importance of this question to the manufacturer and the pnbUe induces ns to 
give the following particulars , — 

On Blareh 12, 186fi, the Home Office wrote to the mayors of Airminghain, Derby, 
Hnddenfleld, Leeds, Leicester, Liverpool, Manchester, Newcastie-on-Tyne, Sheffield, 
Sunderlaad, Swansea, Wolverhampton, Worcester, and to tbe stipendi^ magistrate 
of tbe Pottenes distnet, at Stoke-on-Trent, fgking those gentlemen to state what 
enactments against smoke were m force in tbefie several places , whether tbe enact- 
ments extended to all "branches of indnstiy,'* how lo^ fiiey had been in foroe,i 
to state the means taken for ixnpnninjtthe law , the resultiqg number of convictionB 
in each successive year , and lastly, the effect produced by " these enactments m 
diminishing the nnisance?" The municipalities of all these towns have replied, 
with tbe single exertion of tbe authtmties of sulphnroiu Swansea. Aeeordizig to 
the answera of the majoritr of the munloipahties, the legal basis for proceedings 
against the smoke nmsanoe is Voided by the 108th section of The Towns Improve- 
ment Clauses Act, 1847 f 10 & 11 Vict. o. 84), which has, in most large towns, been 
incorporated w^out much chanra into the Local Improvement A^ passed for 
many places This is the case with tbe Birmingham l^ocal Act of 1891 , the Leeds 
Act (l9&8lVictc 119), the Liveipool Sanitary Amendment Act, 1854 1 the 
Manchester Local Act of 1661— a local Act, passM m 1844, was previmiBly in 
fonft m Manchester, the Newcastle-upon-Tyne Imraovement Ac^ 1898, the 
Borongfa of Sunderland Act, 1861 , and the Locu Act of Wolveihainptim, 1858 At 
l^by, Huddersfield, Ijelcester, ^effleld, Stoke-on Treaty die 1847 "Towns Iro- 
provement Act” b m force in its entirety Now the 108th lectimi of this A«t u, as 
appears to na^ exosedingly ambiguoni— at any rate, it miy be so twisted as to 
exempt some of tbe moat notonoosly smoky furoaocs— thougb, on the <4her hud, it 
mig^ be made a formidable wei^ agslnst the smoke nnisance, if wielded by 
a detennined beneh of msgistrates. To show how pliahle the old Act is. thoa|^ 
aiwaready ao strinnut, it must be observed that at Widve rh a mp t nn , the Low 
Owrament Act of 1858 is Jn force, with all its exenqition^ foongfa the Lpul 
Improvement Act Inewporatea tbe previona Towns Improvcmut Aet At Wbseeatmv 
the Towns Improvement Clauses Aet of 1647 1> ineo^orstedwilli foe LeealCkiveoio 
ment Act of 1868—^ Pablie Health Aet gf lb4fi having bien f» Ofmation fikera^ 
At Hadfier^Mld, Muchester, Newcastle, Stokoon-Tient, StadeHaql, 
hampton, and Woreeiter, ttie uaetcaeqtt «n stated to extend to "HlmapefcaliMr* 
At Derby are allowed the nmneroaB escsnsiittone nnder aectioo 48 «f tha^meal 
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A«t of 1BS8> wi M LeliMtw ud SbcOeM tha b«ar opev 

MMtt ftw u wM enfy. At Leeda It It hoaetdy eoafteied that several tttdea an 
madealbr exempt From Inenool tiie maxor wntet, that tteamhoals ^flag 
Mveia^teity wd tile lale of Ku have heenhdd iHJt to be witiila the lavi aM 
podfilag itanaets an tiw ^aeCMUj exempted by the pronto la flie local Act, 
bp wbiA pcMOBa vho have dcM ihmr beat to eoDonme the laioko canoot he punkhed. 
Smdifa a bncf •eoDimt of the l^Uatne botehopotah irUbh baa been ctmcooted m 
tills piaetical coantrp with tiie pramned intention of pievetUing a moat deleterioaa 
and waatefU naiminee 

At Bimhi^ani the oaetaeiiti an stated to have been in foroe stooe 185S , at 
]>er1]j smoe 1860 1 HnAMrsAeld emoe 1659 , at i<ae^ and Meveaafle-upoa-Tpne 
ainee 1B56» At Leloester the bpe-lawe against sanke have been in fit^ nnee 
1697 and 1899 The first inflation, according to The Liverpool Sanitary 
AmendmeDt Act of 1864, was laidin June, 1899. The two loeal Manchester Acts 
of 1844 and 1851 have been in force smee thoee dates— with what result anymie 
knows who baa lived in Maneheater. The olaiise of the 1893 Local Improvement 
Aet of Neweastk against smoke— a wpetitlon of that in the general Towns Improve* 
meiti Act of 1847— was only acted upmi in September, 1896 The bye-laws of 
Sheffield wen pasted in 1894, but the smoke clause in the 1847 Towns buprovecaeBt 
Aet has only been in force aioee September, 1684. Though the StoH^on-Trent 
aathoiities say that the enactments bear “on all*' fomacea, they then nuAe the 
(SOBteadictory statemeiit that the cDactments have «ily been “In force smee the 
sdofrtioa of the XiOcal Qovemment Act." 

ordinaiT means lapposed to be taken for enfmeing the law are prooeedtogs 
before jostioee on information of the inspeeton of nuisances, wbeo the offender is 
babl^ acaordlng to tiie 1847 Act, to a fine of forty shiltinga. This is stated to be 
done at Birmingham, Derby, Leicester, Newcastle, Sheffield, and Sonderiand. At 
Hoddevsfidd a more paternal method is adopted, and observatiooa are taken by 
in^ieetom of dsass and moderate nooke , and since 1840, prizes have been given to 
atoken who, by attenuon to Uirir funiaoea, caused least smoke At Leeds, a speinal 
rtnuHnlUfts of the town coonell is appointed to carry out the law. At Liverp^, a 
mechanical snglMcr and his aseis^t are exclnsivcly employed in looking after 
smoke omsances. 

SHOKE, or BlIOKT Qlf ABTZ A variety of qnaita havmg a smoke coloured 
tint It comprises ^ dove-brown variety of catrapnm 

SOAP IS a ebenuoal compouod, m an n fimtnred on a very extensire scale, fominir, 
aaoaiiSofAy, a considerable artieb of commerce. It is a compound lesnltiiig frmn the 
cmnUiiBtion of oertnm constitaents derived ftom ftts, onli , grease of various kinds, 
boCh animal and vegetable, with ecito salifiable bases, which, in detergent soaps, 
an potash or soda. 

Oda and fats coaiist ehiefiy ai deine and ateanne, as m tallow, suet, and several 
vfsctahle fitte, of maiginiifc which ocenrs m animal fats, in batter, m olive and other 
vegetaUe mis j of pahnitme, which is found in palm oil, and so on with vanons other 
immediate pniraiws, aeocoibiig to the natnre of the fots and oila employed 1^ the aoap 
maker Natanl ihtty sabitancea^ however, are never ezdnsively formed of one of 
these prmciplei^ but are, on tiie contraiy, composed of several of th em in vanoas jnto 
ponions, ol^e akme berog a OMistsnt eonstitueat m all iff them. 

Nataral or oemral fota mid oils, ehemiesll/ considered, are leolly saltan sometnnes 
called “^yoerydes,” tiiat is to say, uw oombinstiona of acids, olme.'Steanc, margano 
acid, Ac., wifo the oxide of a hypothetical radical called jfyeeryU (sweet ptiwple 
of oils). 

Stearvie bemg, therefore, a combination of steorio amd witii oxide of ^yectyls. is a 
stearste of oxide of glyceiyle, 

ObiM IS a combiiuiuon al olae acid with oxide oi ^yoteyle, and Isy therefore^ an 
^este of oxtdc of |^eer^l& 

JfaifBrbie is a eombinalioii of msrgsrie acid and oxide of clyeeryle, and is, 
tiienfac«,aamigaat8ofoxuleof giycsiyle, and so <m with the otn« ooastitimts of 
fote and oda, 

C^^eerfos IS a oomhiBattan of oaude of gdyceiyle w th water, which, m timt ease, 
jdayt tite part of tel aetd 8s fima m hydrate of oxide of glyociyle (^ycerm^ 

Vow, whstt n^ral fots (nam^, oteme^ stcanne, matganne, Ao, or fbioikto or <d]s 
wkch Huff ceastote) an treated by sriuttons of eaastie alkabes, sotii as potiih or 
soda^ tiiOT eonstitiisats icoet upmi each other, and eombme with the potash or soda, 
and pRivUed too great an exeew of alkali baa not been used, &e fid or <dl ffiteoives in 
thatikriiBea^nboB mto a bfrn^ Ugnid, which on eorimg forms a gelstmons mass, 
whfofo Is noifoibg slse than an aqaeaqa fotahon of so^p mixed with tim ^eerma, 
wUch the tna^Dt hasastftee. 

The fo&awmg la whatit, Ibr thtoriKe of swifdieify, one of these pnneiplee 
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only, flMrfa ud Mda dtMdTed m vater, are tikea H ennulM, iriD dfltrij dtMbwle 
ttiuiiitanttii«ve»eUoai.~ *' 

Steimei 

fete*r&te nS oxide of giycenle-t- ■oda+ water 
■e rteaTate of aoda + bydritte of oxide of glyceryle^ 

hard nap gtyoerfaie. 

la tbd niaa mr 

Oleine 

Okate of oxide of gl7oex7k4ioda-f -water 
^oleate «f aoda 4 hydrate of oxide of ^yeeTyle 

hard Boapb glycerine. 

and 80 on all Ae immediate prinaples of wbieh tbe &t or oil employed ia composed, 
aidittlng, tbat la to asy, aepammg from ihu oxide of {^yeeryle to form a stearate, 
odeste, tmigarate, pabrntate, &e., of soda or of potaA, and glyoerme (hydrate of 
exMo of gWoeryle). 

8oai» nade with soda are hardi those made with potaah are soft; the d/ywo of 
hardnees being ao mach greater as the melting point q£ the fkta em^yed m their 
nuntifiietara u higher, hence the more ideme a ihtQr natter pontaiu^ the aofter the 
aoap made with it will be, and rice twrad The nftert aoi^ tfierefore, wotdd that 
made altogether with oleme (oleic acid) and potash (oleate of potadi^ 1 the hardest 
would be that made with Moanne and soda (ateante of soda) 

The ftta or oils employed fbr the xnannfactuTe of soaps, are tallow, anet, palm oil, 
eooos^not oil, kitchen bone grease, horse oil or fit, lanl, batter, tram oil, eeal oil, 
and other fish oils, rape oil, poppy oil, linseed and hempaeed oih olive oik oil 
almonite, sesame, and ground nut oit and renn This last snbatenee, though 
very solnble m alkaline menstrua, u not, however, susceptible, like tets, of bemg 
(ransfiirmed into an acid, and will not, of course, sapom^ or tana a proper soap 
Itself The more caustic the alkali less consistence has the resmoos compound wtoeh 

IS made with it. The emph^ of caosue alkalies, however, la not neoeasaiy with ik 
since It diBBolTes readily in aqneoni solutiona of caibonat^ alkdies, bnt even with 
carbonate of soda it fbrms only a viscid masa, owing to ita great gffinity for water, as 
that even after having been artiflcially dried in an oven, and tbua rendeircd to a gi^ 
extent hard, tiie mass deliquesces again spontaneondy by expoanre, and retuma to 
the soft state. The drying oils, such as those of hoaeed and poppy, produce the 
softest soaps 

We said that hy boiling ftts or oils with an aqueoas solution of potash or of soda 
a snlntion of soap was prMueed The olgect of the soap maker is to obtain the soap 
tlms produced m a scud ibnn, which is done by boUing the soapy jxuub ao as to 
evaporate the excels of water to anch a point that the soap may separate Ihnn the 
concentraced hqoor and float <» the sur&ee thereof in a melted state, or an 
admixture of common salt, eoap being insohible in lyes of a eertain strength or degree 
of cmioentnition, and m wdntiosis of common salts of a certam strength, the glycine 
remaining, of conne, in solution in the liquor below the separated soap. Sndi Is tbe 
theory of soap-making , but the medtu operandt followed by praetum soap-makers 
will be described' presently 

On the Contment olive oil, mixed with about one-fifth of rape oil, la principally 
need m making hard soap. This addition of rape oil la always resorted to, because 
olive oil alone yields a aoap so hard and so compact that it diasidvea only with 
difflculty and slowly m water, wluoh is not tbe eaae with tape oil and other oils of a 
similar nature that la to aay, with oils which become thw^k and viscid by exposure, and 
which on that account an calJed diyiag oils, experience having tanght unt the od* 
which dry the aooneat by exposure, yi^ with sods a aofter aoap than that made wifli 
oils which, like <flive ml, rmnam limpid for a long period onder llie infliUBoe ot the 
air. The admixture cS rape oil hi^ therefore, the dEeet of modifying the degree 
of hardness of tbe so^ and, therefine, of pnmoting its solnUlify. In Endandt^w 
la ni^ Inataad of olive oii, the soap reanlung from itt treatment with aoda is known 
nndw tbewmie of mwdsoosp, and is remarl^e fbr the extreme diificnlty wifli which 
it diaatdvea in -water Tbe small white cubic, waay-, stnbbam masaes, wUdt tmta a 
tow jear^ ago were generally met with on the -wasbiag-stand of hedromna in hoteK 
and wbioh for an indiBfimte period passed on foom traveller to traveller, each in totn 
^BsucoeiafoUy attemptiQg,hy vations devieca and enimiDglmiDersioDB in water, to coax 
hintio aiathsr,ueurifio(ip Bape or linseed oU, added in certain prap^ioiM to tdhiw, 
wmild mo^y this extreme hardnees and fUfitoult Boktdlify, hat it is unr the fentoal 
ptHf t iT y to qnalify the tallow with cocoa-nnt oik m oilt which, eoaverted hato soap, ha- 
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Ihe praper^ alnoridiiff nendlUe qsantstiet of witer, lo that fbe «Mp nto tbe 
fiunti&euire of which it M aaered lathcn imnedntelj. Coooa-nat oil, howewer, 
weqciKi h; npoadettfioO % snocb tUmmefchle odour (doe to the fomutloo of capntw 
aeidX whibhlt mtpomtooUthe ooqom the nunafhotiiTe of which it ent«c, aa o^r 
which pcnifti m tpite of nj peifhme wfaidi xoiy be added to loaak h. 

The adflHztare of OQe*4mifth w one (fth of reeiii widi ^ow, in the proeeea of 
caponifloatioB, modiflai also the hardaess and conaiderablj lacreaeeB die aolahUi^ of 
cord soaiL and thk, m fhct, oonadtotee the beet gdbm toap. 

1 said that aoap ma more or lota hard m propordoo aa the mdUDg point of the 
fata emploved in iti niamolhetare wm higher or lower There are certain fhttr aab- 
staneei, tecliiiiOBlW called iro^ gooda, anch aa kitten fht, bone At, horee ou, &c.. 
which oooild hardfybeneed alone, atiU less with ream, die aoap which they yield being 
too nft, and melting or diaaolring away too rapidly in the waehmg-tub. This led 
me to Arak, that if a meana could he denscd of artificially hardening soap, a larger 
claia of oleag^om and ftittj sobataneeB could be rendered arailaUe, at any rate to a 
greater extent than they hitherto had heen. and that, by tbni extending the resoiiTces 
of the aoap hmler, he should he enabled to produce a good and OKfttrBoap from the 
cheapest matenala^ and thus convert soaps of little commercial value into nsefhl and 
eoononieal prodncta *’ 

la making expenments wxth this view, I found that the introduction of a emaU 
qnanti^ of melM crvatals or iniphate of soda Into the soap answered the pnrposo 
admirably, and (hat ue salt in ncrystalliaiog, imparted to the soap, which other 
wise wonld have been soft, a desirable haruesa, and prevented its being wasted 
in the tub. The use of enlphate of soda acts, therefore, nuwrsefjt^like the addition 
of rape oi|, or linseed oU, or of ream to tailow, in the niannfrmtiire of soajk This 
process, which 1 patented in 1841, has been, since the removal of the duties on 
soan, extenuvely eniidoyed soap makm, and oontinuet to be bigblv approved 
of by the poblic. 1 ahatl dwribe frirtber on the manner of practiamg this process, 
and the farther anproveawnta which 1 made to it m 1658, 

Of the mamufaeiim tf hard aoap — The fist of this soap. In the northern 
coaatrks of £innpe^ is osodly taliow, and in die soathem, coane olive oil Dif- 
ftrent apeetestd grease an saponified by soda, with diffisrent d^^rees of fiuility, 
among oil^ tibe olive, aweet almond, rapeseed, and castor oil { and among solid 
fraa, taliow, hone grease, wd butter, are most easily saponified. According to 
Ac pnetiee of frie Uait^ Kingdom, mx or aevea days are rcqaired to complete 
the fctmation of a pan of hard soap^ and a day or two more ibr settling the unpunties, 
ifiteontamSTesm. From It to 13 cwt cf tallow are estimated to produce one um of 
good soap Several years ago, in many mannfimtones the tallow used to be saponified 
with lyes, and the resalting scA soap was converted, m the course of Uie pro 
earn, into hard soap^ by Che jatrodBetfoa of muriate of so^ or weak kelp Ijen, in 
anflcient qnaiiti^ to ranush the proper quantity of aoda by the reaction of the pot- 
ash npen uie neutral salts. Bat Ae hid price of potash, and the diniuuahed price, 
as aa improved quality of the er(& lodaSi have led to their general adoption 
u aosp-worlsa. 

The first step m the production of soap consists m obtaining a solution of soda, or 
what la termed canstie lye^ For this purpose a given qnanti^ the aoda ash above 
alluded to, is stratified with a qnanti^ of reocntly-bamt, or qnidt lime, in tanks of 
wtongbt-iran, or cylindrical cast-iron vats, Atim 6 to 7 feetwide and from 4 to S fret 
deep^ the lowest layer beuig, of oourae, qaick-itma. Theae vats have finequently a 
fidsa bottom, perforated with holea, or else a coarse piece of midting is pla^ over 
ftie plng-lude, plaeed at the bottom of the said vats or tanka, which jdag^ude ^ of 
cowse^eloaedgmerally by a wooden ping, Water la then poured upon the whde mass 
nntdihetaoksareftilf, and the whole ia allowed to stand for twelve or ei^iteenhonra. 
The phig he^ foen withdrawn, the smorated sobttKm of easattc soda fiowadowa 
into a naerroir giaoed beneath, after which the ping is replaoed, more water ^^Ued, 
and tiua opentum ia repeated five or mx timea, nstii, in foot, the aoda la almaat 
antiealy extracted} the vanoiu bquora thna obtatned, in a clear and eanatie statt^ 
after mdDiratim^Dt^ the bade of hma, haing eoarwedto aepanta and disiiaot 
reservefaa, dimbwBiriied from each ether by the names oOErit riMXii^, asMwI rarniu^ 
and so CD} dm bit hemg, of eonrea, the weakest 

Baving In tiUi way ptodtieed a seriM of oanftte lyas of different dreyass Of stnoglh, 
shoot MO g^dleae of the weakest, which has a spenile gnvity of ahoat 1040, is 
pumped mto the soap pax or bolter, or emmr, as it ia ealtod, thoqs^gmezaUy mado 
of caatnoa, and about 1 ton cf tsiOew uad^ heat la imhcd, and after a gentla 
ebnilttionaf aheut four houn, u will he firand that the lyei^ horcloetiti eanraeity, 
or. In teehfteBl langu^ dot k ia and that thafitt u a^caUbd. whkb ia ^wn 
hytakfaigaportiM^ftieaiaaaaaatrowft, wfoau it will be obaerrad that dm Itqoid 
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MparatM ooee team tlie wapy mui, irbieh it leavet in strenki oo llte The 

Jjw t&DS used at ffnr, if emopneed of pore soda, would eoenua sbaat 4 per «e^ at 
ulcalt, bat from die pneenee of neutro-ealme matter Uiey eeldaim eonlda he maA oe 
S per cent, in fret, a gallon may be eatunated to oontunnot move dun fi oonoae, ao 
that 200 galloos eontain 25 Ibe of real eoda. The fire bdag withdravn* the whtde le 
now allowed to cool and lenunn at rest fbr aboot one hoar, nntil the lye, now depir^ 
of fta alkali, and, thereibre, called «pea< (^, settles to die b^n of ^ copper. This 
apent lye contams a pordoB of glycerine denied from the fit or tallow, t^tbei* with 
the anlpbate of enda and common aalt of the soda ash, and is pumped en by iwgMia 
of an iron pump, which is lowered down into the lower pan of the soap copper, 
a practioe wnich might be advantageoiidy replaced by opening a cock which might 
be placed at the bottom of the copper, Mit which la retained aa a remnant at Oat 
ahominable ayetem of e»dae which did not permit the spent lyes to be otherwise 
withdrawn, aa the eneiac laws forbade any cook or aperture brnng placed or made at the 
bottom of soap eoppera. This constitutes what la called bd operatioo A seeimd 
similar charge of lye la now lotroduoed into the pan ahmg with a fresh qaanl% of 
tallow or of grease, aod a similar bmhng procew is agam repeated. Three or four 
such boUinn may be practised in the course of a day by aa aotiTe Miap>-boiler, with 
lyes of grfaaally inoreaung strength Ifext day the saute routine ia renewed with 
skronger lyes, and so progressively until towards the sixth day the lye may have foe 
denai^ of 1 160 , when a period amves at which it will be found that foe whole of the 
tallow or fot IS completely saponified, that u to say, has cembmed with its eqai' 
valent of soda. This point is -well known to the workmen by the ooauistenoe of foe 
compound, in effect it is sofficieut to take a portion of the mass on a trowd, and 
to sqaeese a little of foe mass between the fcweflnger and thumb, if not quite and 
thor^faly finished it wiU still have a greasy foeli^, but if done it wJl on coaliag 
readily separate from foe akm in hard scales— tieuher has it foe taste peculiar to 
grease. A more certain mode, however, especially for those who have not acqaiied 
siifflcient practice, » to decompose a poition of the saponified or partly saponified 
mass with an aeid, and to aaeertain whether foe greast; ■ vhoBg talMt in boilmg 
^nts of wine, for if it is not foos wholly sohible, the saponification is imperftet. 
The addition iff common salt for foe separatioQ of the apent lyes la essential to foe 
proper grannlation and separation of foe M>ap, for otherwise foe tallow and the lye 
wonld unite into a uniform emolston, from which it would be very difficult afr^ 
wards lo separate foe spent lye, bat as soap » quite insoluble sn Bolation of common 
salt, the partly saponified mass is thos brought to fioat on the surihee, so that the 
spent lye precipitates to the bottom, whence, as we stud, it is pumped off. 

Assuming, however, foat a perfect resuU has been secured, foe soiqi has now to be 
brought to a marketable condition, and for this porpose it is boiled with a qnantitj of 
weak lye or water As soon as combination has taken place, a qnanti^ of veiy 
strong lye is added, nntd an meipient separatUHi begins to show itself Ine heat is 
now increased, and foe boiling contmoed for a considerable time, foe mass being 
prevented from boiling over foe vessel by workmen armed with shovels, who dash 
foe soap to and fro, so as to break foe froth npon foe surfooe and fhvoor evqwmlvui 
At first the soap u divided into aa innumerable number of small globo]^ each 
separate and distinct from its fellow; bat as foe boding goes on, those padaally ran 
U^etber into larger and laiger globules, till at last foe soap is seen to aaaume a pasty 
consistence, aiid,to unite m one uniform mass, forongh which foe steam from below 
slowly forces its way m a senes of bursts or little exploBions The prooets is now 
fluished, and all font renuios to be done is to shut down foe hd of the copper, having 
previonsly exfinguislied the fire. In from one to two or three days, aceording to foe 
natnre and quantity of the 80iq> in question, foe hd la again raised, and the semifluid 
soi^ ladled from the prempita^ lye by means of ladln, foe prodnet being thrown 
into n woo^ or iron frame of speoifie dimeniumB, where its weight la estimated by 
measurement In making common yeibw or tesla eoa^foe resm la osoaUy added 
after foe sapoaifleatum of foe tallow, in foe propmtion tff one-third or onc-fourfo of the 
talkiw empbyed. The subsequent opentuMia uK moeb about the same sa those above 
described) but in additioajnst before dosing foe hd of foe cc^per n quantity of water 
<w weifo lye is sprmkUd over foe melted soap, which catnes down with it the 
msbbauieid impnriuee of the teau) and these eonstitate n dark lavn of soap restuig 
moo foe lye, which ia%)t poared into foe frume with foe rest, bnt is placed i^mt 
under the name **11^, ” and brings n kM pnee. Good curd or white wap foeaU 
contain of 
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Jf<iai(^!wter> ^ awdfarf aBeu—- Soda wUeh eootiuiu nljAiiretB n prefinred for 
mahing the motM at marUed aoap, whereat the desal^hiixetted aoda makea the beat 
white cord aoapi Mottling it vtniUj given in foe London aoap-worka, bj introdneiiig 
i8V> the nearlj Sniahed aoap u foe pea a oertain quantit? of foe iiro&g lye of erode 
eada» forao^ foe rote of a watenng-ean. The denae aolpkiiretted liqnor, m 
deaeending forongb the patty mast, canaes foe marbled appeannee. In France a 
email quantity of ■olatKMi of 8al{d>ate iron » added daring foe boiling of foe aoep, 
<Hr nfoer wifo the firtt aemee of the lyea. The alkali eeuea foe acid of foe salphate, 
and aeta the proumde of iran free to mingle with foe paate, to abaorb more or leea 
oxygen, and to produce thereby a variety to tinla. A portion of oxide eombmes alao 
with the Bteaiiae to form a metallic aoap Wbea the oxide pataea into foe red state, it 
givco the tint eatled aunteoif laah^Be. Aa soon as the memer haa broken foe paatev 
and made it perviou in all dnecUons, he ceaaea to ptuh his rake from right to left* 
but only plangea it perpendicnlarly till he reaehca foe 1} e , then be raises tt suddenly 
in a vertieal Ime, making it act like the stroke of a piston in a pomp, wheraby he lifts 
some fA the lye, and ^reada it ovmr foe anrlhce of the paste In its subaequent 
deacent throng the namerooa flaaniea and chanaela on its way to the bottom of foe 
pan, the coloored ^e impregnates the soapy particles in vanouB fimna and degrees, 
whenee a varied maridiDgiesaltaL 

The best and most esteemed aoap on the Continent is that known under foe name 
A HaraeOlea ioep, and it dtffen from the English molded aou by a different dispom« 
turn of foe motthi^ wfaufo in font aoap ta granitic instead or being etreaky It haa 
also an a^eeable t^onr, somewhat resembling that of foe violet, whereas the Engliah 
mottled snap, generaSly made of very coarae kitchen and bone frit^ has an odonr which 
reminds one <n foe fat emplt^ed. The best English mottled soap in which tallow la 
em^o> ed, has no nDpleasant smell, and if bleached palm ml haa been oied it aoqairea 
nn agreenhle odonr, analogoua to font of the MaraeiUes soap, which is made of olive 
oil alone, or mixed with rape or other grata ac seed oil, which, however, seldom 
exceeds 10 per cent^ ft>r otherwise it wonld not hare foe doe proportion of bine to 
foe white which is charaetenatie of eoap made of gentmie olive oil, foe motdtug 
'becoming move eloaely gnmalar wlien an nndiie proportion ot grain 'bM'beea used, a 
sign of depreciation whiM foe dealers are nerfrctly well ocqaaintira with, and of which 
thw at once avail focmaelves, to compel foe maker to rednee hia pnoe. 

raooae and FTemy, in foeir Tlaitf it cAtaiie pfodnele, give foe following reliable 
obscrrntKma — 

" The best ohve oil for foe nse of the aoap maker ia ProTenoe oU t tbat of Aix 
eomes next! it is cheaper, but a ume weight ^ it yields leas soap fogp foe other, and 
foe Utter has then n sGgfat lemon yellow tmge. 'Aie oil from Cslabre oontama less 
marg^e, and yields a softer acm|x 

** Two kinds of soda ash areoaed m MarseiUea, the soft aoda (aoudh dbiwe) and foe 
salted soda (sowde sofSi), which contatna a Uige qnanti^ of common aalt. * 

" To prepare foe lye, foe soft aoda previoiwy redue^ into anudl Itunpi m mixed 
with 19 per cent of sUed lime^ and foovdled np into tanka of maaonry of about 
9 enbie yards* capacity, called AarquuKr, and foe exhaostioa of foe sum with water 
gives lyea of vanons degrees of strength. 

** The lye mmkiqg IS^ia naed fbr foe first treatment, oraaqndiips af foe oil, which ia 
than aabmitted to n second and foird tieatment with a iye marking If^ or 90^, the 
o^ect of whidt » t# dose fo« grains of foe emnlaive maw m proeeaa of aqionlfioap 
Hon The opoation reqnirw about iwenty'ftmr howia. DnatogaHibe 

time of font opmnan a workman » oonatan^ agitatmg foe boiling nixtnie of foe 
ml and fye by means of a loiw rake or emteh, called rdtb. The eagdle^ ia gene- 
rally prated in large eomcaT taifoa of nuomj terminated at hottw by a copper 
im, and capable of containing 19 or 19 toM of made ao^, and foe tmanfron pro- 
ettSt eo ntndi foe mora r^idly, aa foc soda lye emj^i^ contains Mw oeminDn 
salt, whcrefoQs soft soda lye (sewladDMs) mow be medat foc beghmmfo as we said. 
"Tbv ant ofKntiMMfow called nAsgays^foaol|}ee( of whieh la to Kperate the 
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brge qaantitj of iriUT whioh baa been used to ibdlttate the mpStage. 'Rib «epaT»> 
turn of the mter, or rdargan u effected by meetn of eahed aodn (fhef M to ee^of 
■ode aelif Moteining e gm deal of common fleltX of which m nn^ diUiUTed 
IB water w will indte • aaihxng 2<fi or Tbie nbed lye la then padUud^ 
poured by a workman a> the eorfitee of fhe aamifring goode m the GO^>cr, while 
another workman ia diffhsiog it m the nan by at&nng the whole wdh n nka or 
cmteh 

“ The Immediate effect of the salt thaa added ii to aeparato from the eoapf maae the 
water m which tt wu diarndvcd, and which gave it a homogeneous and ^nipy 
appearanoeii and to eoagolate it. the aoap being thereby cnzded or eoagnJated, and 
oonrerted into a mdltitBde of gnmules flying among the exoeas of water m ^leh 
they were duaolTed, and whum the salt has aepatated. The whole being then left at 
restfor two or three honra, in order to gire the gramsof soap tune to rue and 
nte at the surihoe, a workman proeeeda to the an operation which etmnate in 

withdrawing the liquid p<nt»Hi by removing a wooden plug placed at tiw lower part 
of the boiler" 

In thu country the » generally perfmmed by means of an mm pump 

plunging tbroogh the soap down to the pan at the bottom of the copper. 

Thu qgeRt ^ in well'^omducted fRctonea. retanu but little alkidi, and b gene* 
rally thrown away; hut aa itcontaina a rather large quantity of ealt, whidb, in Pnnee. 
IS an expenare aniclei it might be. aud u amnenmes, kept and uaed ft>r prepanng 
fresh lyesL 

After the first fytttage, the soap u treated twioe agam with salt fye. followed of 
eonrae by two fyntagens but as the a^t lye used m these two operatKHU u notexhaiuted. 
It u always kept fbr preparing fresh lyM. 

The deansing; that u to say, the remoruig of tba sosp into the firameai takes plaee 
OB the thud day, at which tune the operation called Moifrups u pertotned. Fw 
that purpoee a plank la thrown acroes the boiler or copper, and two or three men 
itindmg and thacefove ever the eevpy miymmthAucipyea,peoeeied to An A op 
fH' two or tiiree honm means of long cratches, which they altemntely move up and 
down through it, the ob^eeL being to keep the grains of aoap well diflham throo^ the 
liquid weak lyes marking only 9^ or 10°, or ordinary water, as the case may be, 
being spnnklM from tune to time into the niaat. until the grninB of ao^i bare reab- 
■orbedaaufflcientquastity of water and hare swollen to such a sue as to uve a specific 
gniTi^ very little greater than that of Uie liqmd among whieh\hey flaM about. A 
ikilfnl workman knows liy the appearanoe ct the toap grams whether he ihonU 
use alkaline lyes or simply water, and this is indeed a moat important point in the 
mannfsetur* of Afartetmt soap, fior upon it the luocess of the <q>eration depends m a 
commercial polDt of view, that u to say, all things being equal in oUier reapecte, a 
profit or loss on the batch of soap made will ensne. In efie^ if toomneh water baa 
been added the soap wiU lose either the whole, or too great a portion of its metHtng 
that u to say, the resnlt will he either a dingy white enrd, or a soap in which the 
white portions will predommate to too great an extent over the bine streaks, > cireum- 
stanoe which so ter detenoratee the naiket valne, the buyer abnwdly sumotuig then 
that he would pay fin- water the pnoe of soap. I£, on the otmtniy, a snwent qiian> 
tity of water has not been added, the soap grains remainmg hard and dry. will form 
more or less friable, thereby causing also a detenoraticm of prket, the bnytf knowing 
that such soap, Inr ernmbluig into small pieces ereiy tune he hu to cut it with his 
kutfe m selling it to b» enstomers, will considerabiy reduce hu profit, or perhaps 
even entail a posiUve loss to bun. 

Id the beat condiuons, that u to say, by employing the best Galhpoli idl ter the pur> 
pose of producing MarsciHea soap of fintqnali^, 100 owt of dBre oilyield 17ft cwt 
motded soap , by usiogmixtnres of oh re w rape or other seed the yield ofao^iu 
reduced to 170, or even less , in either caie the yidd is redeced by ft or 8 per oeot. 
when old or termented is employed uutead of new i^ od 

Ike maxnt&etunng expenses are ealeulated at Marseilles at the rate of 17f 95 «l 
( nearly 18# and lOdL) per 100 hiic^rammcs of fttty matter employed, which rrquiia 
78 ktlogrammea of smU ter their aapooification. 

Uo^d soap has a marbled, or atreaky ai^Tanoe, that is to eaj, U baa vMaa of 
a faittuh adonr, and resemhliog granite in diaposmon or arrangement, Tho 
riae and number of theae veins or speckles, andtbe prequntum whkh tb^ bear to the 
white gronad of the eoap, depend not <»]y on the more or leas rapid coohag rt ftie 
seap mr it has been elNuuea, that u, trusArred from die eofiper to the fraana ; hut 
a^ on the aaali^ and kind of the fkt, grease, or oil emplgyed, and on the mBqe>;ia 
whidt it has been treated in the oo|qier, A aoap whiA hM not been iafiinytf ly 
KO Uf d at the last stags of the maminiotinreisslwa^ tpndar. The hhaearabMHmoBr 
«f tha atndks or motded sosp u dne to w« p rc e eaee of aa slnsqtandmnmU 





ntm mmp tfrtwpMed lii du boI fruaeatlj i]po to tint of cnlpbnrek of iron, 
vUob i> prodoMlnftlM moBoD of Ihe t&aliiw ouljibitnto ooBtaioed Jn Bm todo Ire 
^on tho IroB, denied, ftom fte iota Mh itteU; and ftom th« inm pens and otber 
ntmtib mpiofad (a Bi» nanoAustiire, or wfaicb » eren purpooelj iotroda«ed la tbr 
atale of KdtttiDa of protom^hato of Thu introdaetlon, hovarer, u aerer rt> 
Mitod to^ 1 befim, m autooBBtiT: llie Toint or otreab dtsappear fton Cha anrOoe 
to tha eaotre t>j heepm^ heeaiue tha iron becomaa gradnallj peioxidiaed. A well* 
mamilhetared aotlkd ao^^ oannot otalaia more than 8A M, or at moat 86 per cest 
of viart ulMonaa geBBine card aou contanu 45, and yeUow aoap at lean 52 »r 
coat of viCer. and aaneBBiBa omablerabl; mote than that. It » emdent, m amet, 
that the motthng heum doe to Ao prcaence of aolphoret of iron held in the atate partly 
of demiaelutiaii and of anqwnaum, the addtbon of vater 'would cauae theoirfouring anb* 
atanoea to eiAaide, and a iraite^ nniroloared, or fitted aoap would be the reanlt Thu 
addition of water, teelmmally called ^Ettu^, la made when the olgeot the manofac- 
tnrer la toobt^ a nnieohmred aoap, whether it be card or yellow aoap, After^ittMy, 
the Boapeonteine, UietefiMre, an addiuoaal quantity of -water, which sometukiea amonnts 
to 55 per cent, the intereet of the conaumer would, therefore, clearly be to bny 
motBed aoap u pnfcteaoe to ytilow or white soap, the mottling, when not artificMliy 
tmilated, bong a sure critenoa of geDuineness, for the additton of water, vf of any 
other anbatance, would, as wu just said, infallibly destroy the notUing To yellow or 
cord aoa^ on ^ eealniT, uun^ibla quantities » water nay be added I baiwhiiowD 
five pmla of water (15 gallons) added to a Annie (10 ewL) m already ^tted auap, so that 
the soap, by t^ tret^ent, eontained upwards of 60 per oent. of water, lo which 
omntMm salt had prennusly been added. The pioporlicm of water in fitted soap haa 
also been aa^mented, in some uutences, by boiling the sMp in high pressure bmler* 
before efoaanHpL As eocoa^nat oil has the property of absorbing one«tbird more water, 
when made into soap, than aay other natenal, its oonaamption by the soap maker has, 
within the last fifteen or twenty years, augmented to an extiaordmary extent , and, 
moreover, the patent taken la 1657 by Messrs. Blake and Maxwell, of Liverpool, for 
die invention of Mr. Kottuls, which we shall desenbe presently, has, 1 belwve, m- 
eteased the demand for that species of oil in a notable degree We said that the 
mottling, inasmndi as it was indicative of gennineness, was the more economical 
soap to buy i anfbrtnnately, mottled soap has the drawba^ of not being so readily 
soluble as ydknr bov> md the goods washed with it are more difiLcnlt to rinse, but 
the process patented ^ Messrs Blake and Maxwell enabling the manufactnrer to 
manafrotHTe with eoeoa nnt oil a soap to which the mottling is arufieiBlly imparled, 
by mc a n a of ultramarine, black or brown oxide of manganese, m such a perfect 
manner as almost to defy^ detection, mottling has thus ceased to be a safe outward sign 
of geonmenese, as for as regards the article which it pretends to represent That 
desonptiofl of soap, however, has specifle qualities, it is almost peifcetly nectrsl, and 
It win not bear more than a definite proportion of water i so that although it contama 
WHire of that liqmdthaa ordinary mottled soap, ‘-'more than a certain fixed quantity 
maaaa be ^ ^ tIm, -Cntba % stom&iad wwp, VAw wrfrisMi^ 

mottled, althoogh that standard u diffirent ftnni, su^ infonor ^ the latter The 
proeesa in qoeition is briefly as follows — Take 80 ewt of palm oil, made into soap 
in the usual way, with two changes of lye, grained with strong lye, or Ive in the 
nsaal manner, bnt ao that the lye leaves the entd perfectly Am , pump the spent 
lye away, and add 82 cwt of cocoa-nut oil, 60 ewt cf lye, at ^ cn Beaume’a 
areimietw, and then gradually 14 cwt of lye, it 14® Beaumc. Boil until the whole 
maos IS well saponified. IhU now from G to 7 lbs. of nltramarlne in water, or weak 
lye, abr tbe whole well, and pour it into the soap through the rose of a watering-pot f 
bml die whole for about half an hour, or an boar, end cleanse it in the ordinflry 
wooden frames, or m Iron frames surnmnded by matting, or other covenng, so that 
the Boap may act ooid too rapidly t the above proportions will yield 212 cwt of soap, 
with a oeaownl blue motde, 

ATonitfocters qf psfibie or rosm soap — We have already said that roaia, though 
not eapaUe of forming a soap with s^, readily dissolves in that alkali, either in the 
oansbc or in the caibonatad state, with which it forma a kind of soapy mass of a 
viscid or tteai^ natore, hence fot of Mme kind, m considerable proportion must be 
used along wldi dte rwio, the ttuitaiiMi being eqoal parts; and foen the soap is for 
from bemg good. AsBlkalineiiiattereattiiot m neutralised by rosin, it praerves its 
peoolhr scrlmonT In a eoip poor in fot, and is ready to act too powerfoUy npon 
woolIeB and alloHisr Bnimal ftWes to wfcfohitiiaipUed. It la said that nneid taUow 
imas to mask the afawg odonr of roab in aoap, more than any eil or other spedee 
d fot From erhat we have inat add, it Is obnWy needleas to make foe vodn oted 
m eoeps paw foroni^ all foe stages of foe aapoufyiiig vroeew | nor woold 
thw indeed be pnper, as a portion of tbe melB wodd be oamed awqr, and wa st e d 
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vitli (he fpeat Ifes. The beA node of proeeeding^ thcrelbra. Is of dl to mike 
the bard Map in the oioat manner, and at the last semoe or ehaifo 9 tt ipe^amaalj, 
^hen this oeaaes to he absorbed, and pruerres m the boiling-pan its mttiM eaaetlni^f 
to add the proportuin of roib intended for the aoap & order to fo^litata m 
solctioD of tu rosin m the soap, it Aoold be ledooed to coarse powder, and wnUi&ow- 
poroted by sttning with the rue: The propordoo of room ib nsasUy foom one-thh^ 
to one-fonrth tbe weight of the tallow The boil most be kept w for some time 
with an excess of caustic lye { and when the is foimd, on ooolmg a ean^ of it 
to acquire a K^d eoasiatenoe, and when dufosed in a little water, not to leare a 
resiDOus Tantudi on the iktn, we may oonaider the aoap to be ilnidied. The maker 
next ^oeeds to draw off the tbe BnpmBOns lyes, and to poxifV tbe paste. For this 
purpose, a quantity of lyes at 80° B. being poured in, the man is hntM, worked well 
with a rake, then allowed to settle, and drained of its lyes. A second semce of lyea 
at 4° B.. IS now introduced, and finally one at 2°, after eaeh of whidi theA is the 
nsnal agnation and period of repoae llie pan hemg now skumned, and foe senm or 
fttb remored for another operation, tbe aoap is laded t^hy hand-pails into its fkute- 
monlds A l.ttle palm oil is occasionally emplc^ed in the manufiietnn of yellow sosp, in 
order to correct foe flavour of the rosin and brighten tbe cidoor This soap, when 
well mafle, ought to be of ■ fine wax-yellow bne, be transparent nptm the edges of 
tbe bars, dissolve readily in water, and afford even with hard pomp-water, an 
excellent lather 

The frame'inoulds for hard soap are conposed of strong wooden bara made into foe 
form of a parallelogram, which are piled over each other, and bonnd together by 
screwed iron rods that pass foronah tnesn. A square well is thns formed, which in 
large snap fiietories is sometimes 10 feet deep, and capable of conUming a couple of 
tons of soap. Yat plain yellow or curd soa^ iron frames are now oaed instil of 
wooden ones m almost every foctory 

Mr Shendan some time since obtained a patent for combining silicate of soda with 
hard sosp, by tntnratmg them together in the hot and pasty state with a cratch in an 
iron pan In this way from 10 to SO per cent of foe silicate may be inttodnced. 
Such aoap possesses very Mwerful detergent qualities, hut it la apt to fod hard and be 
somewhat gntty in nse The sihcated ^a is prepaid by boiling ground flints m a 
strong caustic lye, till the specific gravity of foe cennpoand rises to nearly doable tbe 
density of water It tbeu ccmtaitu abnnt 85 grams of silica, albd 46 of s^-hydrate, 
in 100 grams * 

Hard eoap, after remaining two days m tbe frames, is nt first Amded honsontally 
into parallel tablets 8 or 4 inches thick, by a brass wire, and these tablets are a^n 
cat vertically into oblong nearly square ban, called wedges in Scotland. 

The soap-pans need in foe United Kingdom sre made of cast iron, and m three 
separate pieces joined ti^faer by iron-nut cement Tbe following is their general 
form —The two npper mutra of cones are called curbs , the third, or andermost u 
the pan to which alone the heat is applied, and which, if it gets craved in the eoune 
of boiling, may earily be lifted np wifom the oonicail pieces, by attaebu^ chains or 
cords fi>r raising it, without diatnihing the masonry in which the enrbs are firmly set 
Tbe surfhee of the hemispheral pan at the hottom, is in general about one-tenth part 
of the snrfoce of the conical sides 

The white ordinary tallow soap of the London mann&otnrers, called onid aoap, 
consists by my expenments, of fat, 63, sods, 6, water, 42,«il00 Kme-tenths of 
the ftt, at least, u tallow 

Dr Mormandy haa examined several ofoer soape, and have foond foeir compositiaa 
st^ewbat different. 


The foreign Castile aoap of foe apothe- 
cary has a apeoiflo gravity of 1 0705, and 
consuts oft— 

Soda . 9 

Oily fiat . • • - 76 5 

Water and oolooring matter - 14 5 

lOOfr 

En^Uh bnitatiOD of Castile soap, spi 
gr 0^669, eoMuts iff— 

Sod* lOfi 

BssW'MUtfieneed fla * - 75*2 


Watsi, with ft little eolonniig 
matter >■ • > * 14 8 

lOOD 

A jwrftuner's white sotp was found (• 
consist of— 

..... p 

Fatty matter - « - 75 

Water ..... ig 


• ayairoansaperiBiHiUupmtbslIiiaWiUmlswadsatlir OlbM ssidtMl Mv Mavy. 
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HOAF. 


Sdggsr whato soap— 

- W 

lUlsw ... 

. QOS 

Walsr ... 

. as-8 

Obugow hvown neb ao^— 

tool 

. 61 

Fstandxo^ 

- 701 

Water - « . 

. B85 


10(H> 

A London coeotHuitQO soap was firand 

to oonqptof— 


Soda .... 

. 46 

Goeoarmnt hrd - 

- 82-0 

Water- ... 

- 786 


100-0 


Thu remaihahle fow iras nfflcieotlv 
so^id I hut It dlMOlvad m hot water with 
eztrame&eil^T. It la called manne Map, 
beeaiMB it waeaw lineii with sea water. 


A. peppy^mh^a hard aaq^ aonaicted 


Soda 7 

Oil 78 

Water 17 


100 * 

The eoap known In Franw hy the aame 
of •tap m to&ln, ooDrfstc, anordag to 
BL Thenard’i andyiie, of — 

Roda 4 6 

Flatty natter ... SO^ 
Water - « - .451 


100 

IL ITAreet atatea the analysis of hfar> 
eeines eoap at— 

Soda ...... 6 

Oil 

'Water ..... S4 


100 


IN^ch respe c t to the niainifiusture of aolphated soiqiii Ae prooese u as fellows — 

To arerr too of nude in the nenal way ana ready to be cleansed and erys* 
tallised, add aoMato of aoda (Glanber aalt) in flw propottum tit ahoot 1 ewt. or more, 
aeecMdmg to the qoahty tit the goods employed. Glaaber salt ihonld first be 
dlssolyed by tarni^ steam into it, or in a steam pan, n its own water of crystal. 
Iisation { it la then added to the finished soap, and the whole nnA be emtehed until 
the maas has heeoma ao sdff that it cannot be cmtidied any longer In the eridenee 
helbre (he Pnry Coonefl, in the month at July, 1$S5, this proeets wns fimnd by their 
krdahips of sow pubhe mine that the patent ngbt waa extended finr three yearn 
This proeets, howprer, hss been soperseded by another which Dr. Nonaandy 
patented in the mouth of Anguat, 1866. In effhot it had been fonnd that whereas 
■uliihate of soda is more aolnble m lukewarm than in either e<rid or boiLsg water, the 
tonperature of the weather m summer time interfered with or altogethw preTented 
the nmation of the eryrtsla, and that as the crystals of this salt contam ten eqni- 
vaknti of water, the maker of snlphated soap waS pat to (he tronble and expense of 
the carnage of this to him uaeleas water of ciystalhsatien. 

&lfl seup.— The mannfeetnre of soft soap differs greatly from that of hard soap; as, 
is tin esse, vo&UKg » sepsxsSsd feom mxtoxe is the boilex, «bA the siksh 
employed la pataaii, and not aoda. The mode of ohtauing a csustio lye of potash u 
ex^y the same as with soda, except that the weak lyes are need in plaoe of water 
fbr a snbaeqnent operation, mid not pumped up into the bmler. The matcriab 
employed as fets are mixtures of tiie vegetable sad aninud oils, as ra^ and the fish 
oil called "Soathem." Vor the beat kinds of soft soajh a little tallow is added to 
theses which produees a peculiar hind of mottling or eiystalliaatioii in the aoap, that 
eimfera additunal ralne npoo k. These oils or fete are merely boiled with the strong 
caaads potashdy^ untd Oorough combination has taken plaoe, and so mneh of the 
water the lye is erspointed^t, when a portion of the soap is poured upon s eold 
slab sad aUowM to rest ftw a few mmntes, It asenmes the conaistencei^ soft butter As 
Bo<Hi H tills happened the whole is nm out into little casks, where it oocdst itis dua sent 
intothe market Of eooise no stomie aftangement can be tmeed in ao variable a com- 
pound; and heoee its analysis presents no point of interest The emidi^nient of soft 
soap MdsHybeoendnu more and more hnuted. Soft sospnsnaltyoimtains as under,— 
FsfWtw - - * - - 48 

Fotaih ...... 10 

Water - - - - - - 47 


100 


hot id eonporidondUhn gietdj. 

The pnndpai diflhrenoe between wotp$ with hose «f aoda, and sotpe with base 
of potart^ dependa imon their mode of eombmation wife water. The foraer absorb 
n liu^ qamk^ of st, and heooma stfed; th^y an chamieal hydiwtas. The others 
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Ml 

c]^terielMe a laaoli fbeUer «oliiNlTe ittnetka, bat UtqrntaJii amh aMHe «■!« fai a 
■talc cf awie noxtore. 

Three parti of 6t afford, in gooenl, fldlj flw parti of coda loap^ wtHdMid ia Ac 
<^pen ur, hoc Aree parti of fts or mil afford from nx to leves pafti at potuh 
loap of moderate eoniHtanoa TUi AeUer eobedre fbree lendemii^lod^fneiee, 
mpedattrif Aerebeaimallexeeiiofihealkah Itiitberefbf«impond>letoiQience 
it from the l/ei{ and the washing or FetiopaM, praotmed on Ae hjud-ioep praeail is 
InadmiaaiUe m the loft. Perhapi, howerer, ttui ooncentratioo or lihttnetioo of wMer 
nughc be eflbcted by aiing denm lya of mnnate of polaih Huk of timiwts 
or lolphate of loda eluim;e the potaab into a soda loapk by donUe deoampontwn. 
From iti inpenor lolabiLi^, more reaction, and lower pnoe, potash soap is 

preferred for nuny pnrpoiea and especially fOr toommg woollen ^nini and tnflh 
S(^ soaps are nsttally made m Ais oonotry wiA whale, wil. oliv^and limeedidls, 
and a oertain qasntity of tallow ) on the eanuneot, with Um oils of hempeeed, aeaame, 
rapeaeed, linseed, poppy-4eed, and colza } or wiA nuxnrea of teToai of tbeae oils. 
Tfaen tallow u added, as in Great Britain, the objcet is to prodnee white and some- 
what sdid grama of stearic ao^ in Ae tranmarent mass, called figgmg^ because Aa 
eoan Aen recetnUes Ae erranalar textnra of the 
The potash lyes Aoold be made perfectly caustic, and of at least two different 
ebc«ikgA> , Aa w«ab«st bong oC sp gs. 1 0& , and. A« etxcngeBb, 1-90, «■ I as 
Bemg ma^ from Ae potashes of commerce, which contain seldom iiK»e Aan 60 per 
cent , and often less, of nal alkali, Ae lyes eorrespond m speofle gianty to doable their 
alkaline atrengA , Aat Is to say, a solntura of piire pcdaah of the same densi^ would 
be fiilly twice as strong The foUowing » Ae prooeu ftdlowed by respectable iiiairafim> 
turers of soft soap (aseon vert, being xK^rally or STtifimally green) upon the eantment 
A portion of the ml being ponred into the pen, mi heated to nearly the boiling point 
of water, a certam qaanti^ of Um weaker lye is mtroinoed} Ae ora bemg l^t up 
so aa to bring the mixture to a boiling state Then some more oil and lye are added 
alternately, till Ae whole quantity of oil destined fer Ae pan u mtroduced. The 
oboUitimi IS kept up in Ae gentlest manner possible, and some stronger lye is o^ 
casionidly added, ull Ae workman jiidg«:S Ae sapon ifi cat i on to be perfe^ The 
boiling DMomes progressiyely less tumnltuons, Ae frwy mau subsides, the paste grows 
transparent, and it gradually Aickena The opemtioii la considered to be finished 
when the paste oeasee to affect the tongue wt A so send pungen^, when all milkinew 
and opacity disappear, and when a lidte cf Ae soap pla^ to upon a gUsa-plate 
assumes the proper consistency 

A peculiar phenomencm may be remarked in Ae ooohng, which affords a good 
entenon of the qaabty of Ae soap. When Acre is formed around Ae little patch, an 
opaque zone, a f^tion of an inch brood, Ais is supposed to indicate ocm^ete sapamifi- 
catio]i,and is called the tlmgtht when itiBahseut,tbe8oapisaaidto wantitastrenytA 
When this lone soon TsoiAes after hemg dutineUy seen, Ae soap isssid to haye./b&e 
MrengA When it accon in the heSt form, Ae soap is perfect, and may he seonr^ m 
that state by renumng Ae fire, and then adAng some good soap of a prerloos round 
to oool It down, and prerent frutber change 1^ eYsporatioi] 

800 pounds of od require fer their saponifleatioo, 7S pounds of American potaab of 
moderate qoali^, in lyes at 15*’ B., and the prodnct is 460 pounds of well-bmled soapi. 

If hempaeed od has not been emplcreed, the snap wdl have a yellow cdour, instead 
of the green, sn much m request mi Ae Coutmeot. This tint is then given by Ae 
addition of a little indigo. Thu dye stuff u redueed to fins powder, and boded fbr 
■ome hours lu a considerable q^bty of water, idl Ae stack wiA wbuih Ae water u 
stirred preeents, on wlAdrawmg it, a gilded pelliole over its whole surfluta The inAgo 
pane diffused through Ae liquid, u now ready to be incorporated wdh Ae soep A Ae 
pan before it suffena by coolmg. 

M Thenard statae Ae compositioa of soft soap at^ potaab ft 5,+od 44t^+ water 
46 6,»ioa 

Good soft soap of London manuflusture yielded to me— potasb 8 S, f- od and tallow 
48, -h water 46 S 

Belgian soft or green soap allbrded me— potasb 7,-l-<dl 88,+water 57»a*10O 
Scoteb soft soap, bemg uialysed, gave me — potsA 8, + oil and tallow 47,+ water 4& 
AnoAm well-made soap— potash 9 , + oU and At 84, + water 87. 

A rspeseed ed soft coap from Soodgad ceosisted of — potasb 1(^ + ml fil'd*, + 
water 88 88. .... 

An olxre od (GaUlpdi) soft soap from dittos contained— potaA wiA a good deal of 
earbonio acid lOy od 48, water 4S,a*l00L « • 

A eeml-bazd so^i from Vemeis, for fidhng woollen eloA, cal l ed mnk feoasMfSUt 
eonsuted ol— potasb 11 b, +fck<Bcibd> US, + water 3fr&, -IW. 

Tbefidlowinguaeoiimionproeeaain Scotland, ly wbeb good uffteoapu made-— 
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'srtHUiMHof lAakoreoi oiUud 4«*tof tsOoViCre pitfaitft tbe nap pan, witli 
to guboa «f Ipe ftom AiaerHin wta^ of n«li alk^e itrengdi that 1 gutan eaa- 
^ttaMOOgramtaf mtpocnh, Ifaai Mng applied to tba bottom pu, & mixtue 
ftolha Bp Ton omidi aa it approaohM the boibng tamperati u re, but la preveated fnm 
baOiagoTcr by bdag baatdomi ca «be aarftee. idtbia the Iroa oorb or ttib trluch 
nmnimta ^ fiaf^ds^ Sbnold h non nibaida into a doa^y-htokliig paate, ire aoaf 
Safer that fee ^ baa baaa tn aCnmg Its proper ai^eanaee !a feat of a fedn glut. 
We ilnald omr a||rodaee abo«t 41 gdhma of a atroanr lye, eqniralent to 8700 gr of 
potaah par tpUmr and afew a fewt bstenral, an adc&ional 4s gaUonai and tbna sne- 
eewT^ fel neatly 600 anch gaQont have been added in fee whole. After anitable 
boating to eapotiiQr the fetSt fee pTn^ quality of eoap will be obtained, amonnting ia 
qnaamy to 100 fthioa of 64 poontt ea^ feom fee shore qnantity of matariala 

It is generally aappoaed, and I behere it to be true, mm my own munenma 
ezpenmenta npon the anlj^ feat it la a more difficult and delicate opeiation to make 
n nne eoft aonp of gtaa^ tianspareney, mtenpereed wife the figged granulatione nf 
ateaiatocf potnA, fean to make hard aoap of any kind. 

Soft loap la made m fi^nm aa followa.— For a boil of 18 or SO tona of 100 
kilognuiiinea cadi, feere ia employed for the lyea, ISOO pounds of Amenoaa potasbei, 
and 900 to 600 pMuda of ouieklinie 

The lye m iw^aied cold m eutenu of hewn atone, of which them are nsnaSy fire in 
n raimeL The fint contaioa fee matenala neariy eshanated of their alkali t and the 
lait Uw potadi m its entire sfnm The Im run df firom fee first » transferred into 
fee second j and feat of t^ second into w third , and so on to the fifth. 

b emduetil!^ fee eaptaOipe of the soap^ they put into the pan. on fee ere of the 
boibi^dsy, aut oisi e t (one olira» 80 ^llona tmpenal) of oil of cdsa, in sniomer, but 
a mixture itf feat oil wife Imaeed oil in winter, along wife two simes of potash lye at 
18^ B , and leave fee nuxtere wifeont heat dunna eight hoora. After applyine the 
fin, they etmtinae to bml gently till the matenala cease to nrell op with fee beat i 
after whtoh lye of 16° or 17° must be introduced sooeessirely, m quantiUea of one 
quarter of an aime after another, till from 2 to 4 aimca be used. The bod la finished 
by'poanag some lye of SO° B.» so feat the whole qaantity may amount to 94 aimea. 

ft IS considered that the operation will be saocessfife u from fee time of kindling 
fee fire dll fee finish of fee boil, only fire boon elapse. In order to prevent fee soap 
from boding over, a wheel la kept revolvmg m the pan The cperator oonsiden fee 
eoapto be fi nished, when it can no longer be drawn out info threads between the finger 
and dmmb He detennmes if it oontams an excess of aikali, by taking a samnle oat 
dnnng Aa bdl, wbicb he puts mto a tin diaih , when, if it gets atmred with a skin, he 
pmm frrsh oil mto fee pan, and continues the boil till fee eoap U perfoct No wonder 
fee Bdgian aoap is bed, amid such gropmg m fee dark, wifeout one ray of acieneel 

Beiddea water, soap is often adulterated by gelatine, fbrmtng a aoap sometimei 
oaOed ** boue soap^” which is made I7 adding to fee soap a soludmi of dismtegnted 
boMig sinews, ferns, hoife, cne^ fish in strong caustic soda, also by 

dextrine, pot^ starch, nomice stone, silica, plaster, clay, salt, chalk,, carbonate 6t 
coda, and by ftUs of another or infotior kind fean those from which they are 
r^mentri to hare been made. These impantiea cw sapeiadded matenali and their 
amount may be asoertalned in the follovum manner. 

Estunation of fee quantity of water — Take abont 1800 grains of fee soap nnder 
examiDBtum, cot mto small and fem abees, not only from the outside, which is always 
dryer, bat ftm fee mtenor of fee aam^, ao feat fee whole may l-epreient a foir 
arsc^i mix ftm mass wdl togefeer, and of this wei^ acourately iOD giauis, place 
It in an cron heated to a temperature of S18° Fahr., antil it la oute dry, weiring it 
oocaa o Ba ll y amil no loss or damnation of weif^t is ohaerred, the differenee between 
the ongmu and the last we^t, fee loss, indicates, of eoarse, fee pnqiorttoa of water. 
The lorn of water in mettled ao^ and in softsonp feould not be mars than 80 to 89 
per orab; in whita or ydlow aoap frina 36 to at moat 50 pmr oeni 

If fee soap is sohfeeted, fee amoant of siifobate employed may be determined by 
takmg 200 grains «f fee sample, dissolring it m a c^mki^ with b^ing water, addins 
to the hnhnff solstioa ns mncb hydrochlcno acid ns Is neoatsBiy to rmSa the li^ma 
strongly aoi^ and therefore to deisonpoce fee aoep entirely, thtaving the whole m a 
filter prerKMnly wetted with water, adding to ^ filtrate an exom of felonde of 
hannm, wadung ihoroaghly the white pree^itete soj^nced, ignitkg and wdghing 
it, every gram of salifeste of haiytes fens ofatsinea repiansDta 1*467 gnin of orys- 
tantosalphateofaoaT^ 

• If fee sw ooDtabs oh^.ehafe, sffiea. dexItiiM, foenla, pomioe atofne, odin, idaster, 
salt, gelifflte, ftOydiaaolve 100 gitos of the aaspeetod mn 9 in deobol, wife the help 
of a gantle heact feenfoohd wiU ^ssolfe fee aoap and leave aH feme hn parities m 
an MsoUbla state. Good mottled soap iboald not tesve more fean 1 per oenb of 
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iMciaUe taftMer, ud ulttte «r yeUov vmp HaU leak AH Map to nUtai awtoj «r 
•UioecMU Btatter bu been added la (^ne ittMead of tnaspanat at toe aiged tow Ae 
oaM with nU rawae or fitted and Ml^ated 1^ drier the tmft ton osn 
tniwpnrei^ It n 

Bme Mai>, or aogip, ie noeesnieed hj ite aopleaeuit odoor of fine and ttnfiato 
eolanr» iti want of tranmreBop at toe ed^} that nude witli ton totof toe mtortlttea 
at Biuiub baa a ditgoitiag edour ctfeeet. 

When nneombiDM uboa baa bew added to ao^>, ita pseaeiiea nof be inadl|r 
detected Ity dieecdTizig toe raspeeted aoapin aloohbl. as bdkne^ irbek toe i rJh^ vfll be 
left m. an umofatole atate ( but tf the ailisa u in the atite of «d toda oc of 

potaahf It u neoenary to proceed ae fbllowa — disK^Te a gtrea 'weight of toe 
BoepeDtedeoap in boiling irater, and deeoaqioaB itbytbe oiadnal action of moderately 
ddnte bydtocblono acid, until toe liquor u atroDgly aetd; boil toe -nbede fee me or 
two nunotes longer and allow it to oool m order that toe tottj aode baaing aepatated 
and become hud, may be removed. Ev^wratie toe acid hqnor to jwr^ wnvM, and 
toe peiteotly dry mam treated with boiling water will Imtae an insolafaU reaidne 
which may be identified ae siliea by lu grittinesa, which u reoogmaed by mbba^ it m 
the ciqieule with a gla» rod. Thu white residae should toen he ooUeeted os a filter, 
washed dned, igmt^ and weighed. 

The pftiportKMi of alkah (potash or soda) may be easily detemuned by an alkali- 
metncal assay as follows ~ 

Take 100 graiosof the soap under eaamination, and diseolre them in about SOOO 
grains of boiling water, shonld any insoloble matter be left, deoant earefttlly the 
Bupenneumbent solntum and test it with dilute inl^tiTie so^ of toe proper strength, 
exactly as described m toe article os dWimehy 

The proportion of alkab contained m soap may also be aeeertuned memeiattiig 
a giren w«^t of loap in an iron or platinum spoon, crumble, or capanle, treating toe 
residne with water, filtering and submitting the filtrate to nn alkalimetncil assay. 
Thu method, however, cannot be resorted tovtoen the Boa|i containasal^iates of alkalies, 
because the ignition woold convert snob salts, or a portion thereof, mto carbonates of 
alkali, -whieh by aatiiratuig a portion of toe tect-Bnlphnno amd would give an inao> 
unnte reiolt 

The proportion of oil or fat in soap is ascertsmed by adding 100 graun of pore 
white wax free from water to the soap solutiaD, after Buperutaration with «n acid, 
sod heatbg toe whole until the wax has become perfectly limud, and has beotane 
perfectly incorporated with the oil or &t which haa sepuated by the treatment with 
an acid. The whole u then allowed to cool, and toe waxy cake obtained u removed, 
heated in a weighed crucible or capsule to a tempenttw of about 820^ Fahr m 
order to expel all the water, after whioh toe whole is -weired i the inerease above 
100 grauB (the ongiBal wei^t of the wax) indicates, of eourae, the quantity of grease^ 
fkt. or oil contamed m the soap This addition of wax is necessary only when the 
fluty matter of the soap » too liquid to Bolidify well in cobluig. Good soap ordmanly 
eoaiams from 6 to 8 percent of soda, from 60 to 70 per emit of fktty acids and rasui, 
and from 30 to 35 per cent of water 

llie nature of the iht of vrhieh a given sample of soap has been made is more 
difficult to detect, yet by saturating the aqueous solution at the mass nuder examina* 
tion with an acid, collecting the fatty acids which toen float oa flu auflmei, sad 
nbeerring their pomt of fusion, toe operator at any rate will be thus enaUed to 
ascertain whetoer the soap under examumtiim uidenttesl wito toe sample from -wbi^ 
It may have been purohai^ and whether it was made frgim tallow, or from ml, fea 

When the fluty amda wh^ have been isolated and coUeetod ly deeoqiposrag the 
soap 'With an acid, aa already deaenbed, are heated in a smaQ eapenle toe odonr 
evmved is often ebaraotenstie, or at least generally gives a due to toe nature of toe 
flits or oils which the soap has been made This odour u often anffieieiitly per* 
ccptible atthe moment when toe aqaecoasoliittoo of the soap » decomposed ly toe acid 
pmired in Cocoa-nut oil can always be detected when in proportioiia at aU avdlable 
to the soap maker by taetrsjr the soap, that is to say by kavuw toe tongue m eootaot 
with the soap for a few moments, when a peenliar, very toBagreeaUe and bUtor 
flavour wiU become more or leas percepbble. 

Praperiy made soap should dissolve oomplstely w pare water t if a film oroi^ 
matter is seen to float on the sorfhee, U is a proof that all the fet is not Bapanified. 
Anothte test » that toe fetiy or oily aeid aeparated by deomnnoelng Om aqnaooi 
woMm at the soap by hydroehlonc acid, shodd be eatew^ loloble todcohoL 

60 ft KM^, as we said, are eombinations of Ikte or mda with potasi^ or nlhBe.ax» 
Bcdntiioiis of a potato soap, m a ky of poiatoi, and they toenfeda dwajw e y t id i t it 
great exeeai wlicxlt, ud a more or less eonaiderabte propdttenn wahari toqr 
contam also a certain quantity of oblondes, of MilplMtts,a^ all tod wkieb 



SODA. 


-ot 

hB«^BUyjiigpmcMlMgMtft«tL Soft aoapbihlsooontn ktcBMwQlTVMdlbr 
fUtinc, and ftr de anaiM and aoovfatg moUm atuflh. In Betguoii, KMlud, md 
Qcraaaay ft ii BMd dtolbr imUlag’lbMtt, vbieh thwaby aeqaircs ao almoat »cd<r> 
able oSaarofflA oil, vUolb noaoBCMBit idperlteine can aui^ lldi odlioiafgaiiariUf 
eai^redlnte«MBBftoiiica«r dbal AMriptiwflf ioapk Tba moot ei l i owr d aafc 
flo^ bomrof', li dut nada from h aa a p a t ad oil, irhiob maaria to tbeooap a greeaiA 
eoloiir, hat tina aatk piaad aolour u gcnarall j or raiy oAea artifleuAy riven to Aa 
•oap OMde of oAcr oO, vUdi aou Ma a yellow eotoar, by meana of a Uttle iddigo 
palwariBadiBdi»«rioaa1y bailed ftraoiBBe tana in watar.— A. N. 
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'SODA^ALUK. 8e6Ai.ini; 

80DA BIBOBATE. See Bobacic Acm, end Bc»ax, F«r ike Mkae mMB 
•oda vtnfl^eDotQMainihear^ Ao,aee'Watt 8 '»DxctioBBt 7 orCb«Biilt 7 * . 

SODA, RDSULPHATE (B«80*BB0*.) Tlin is obtidned i& tfM same WBUtt 
as Usolfbailacd jmlaslkp iritli irliSfib iteonespondB. 

SODA, CABBONATE OF (JEsUnaaww aaA^m, Oem ), !a fb* soda otm-, 
mevee ia vanoas states, eitiwr erystaUiaed, ui hunpa, «r m « ende jmwder ea^. 
sods-aalu D ezbls in small qnantities in enrtam mmeral vaten } as, for «^*Mwpie, ja 
those o( Selmer, Seydsehnts; Carlsbad, and the voloanio spmigi of espeaiaUy 

the Geyieri it fteqnently oooars as an effloresoeDoe m slender needles upon damp 
walla, twmg pinduoM by the actum of the hme upon the sea salt present m the mortar 
The miseral soda is the seaqaicarboiute, to be afterwards described. 

Of mannihctared sods, the wuiety most aneieatly known is banlla, the looinerated 
ash of the SolaokModo. This ]daat is coltiTHted with great care by ^e Bpeniarda, 
especially In the nctni^ of Alicant The seed is sown in Lgfat low soils, whtdi sie 
embanked towards the aea shore, and ftirnished withsloices, for admitting an occasion^ 
ore^fiow of salt water. When the {dants are npe, the crop is cat down and dried ; the 
•rads ace rabbed oat and preserredi the rat of tbe plane is burnt in rude Aimaoes, at 
a tempetaAre Jast eaffiotent to cause the ashes to enter into astate of semi-fusion, so as 
to concrete on cooling intoeellnlar Busses oomparatiTely compact The most valuable 
variety of this artiele u called meet bartUa. It has a greyish-bloe colour, and becomes 
ooveri'd with a saltoe efflorescence when exposed fbr some time to the air It is hard 
and difficult to break , when ^plied to the tongue, it excites a pungent alkaline taste. 

Another method of manu&otnnng crude soda, is by bufumg sesrwerd into iek 
Fotmeriy, -very larn TwremieB were demed by the propnetors of ^ shores of the 
Scottish isianiu and Highlands, from the lacinerauon of sea^weeds \n tihetr tenants, 
who usually paid their rents in kelp , but smee the tax baa bees taken off salt, and 
the manaflictiire of a emde Soda it has been generally established, tibe pnoe of 
ke^ has fitUen low, its pnnetpal use being now to obtain lodme See Itnim. 

The erystals of soda, carbonate, la wdl as the aoda-ash of British oommeraa ara 
now made altiigethar by the deeompositiou of sea salt 
. Soda MAinirxcTinu:. 

The manu&ctase dividea itself into three brEiiiebet»->l. The ecAvmion of am salt, 
or chloride of sodium, mto snlpbats of soda. 2 The deoompoeition of this sulidiste 
into omds soda, called UscAiwbijr the workmen. 3 The ponfleatun of these balls, 
either mto a dry white sodsFash or mto orystals. 

1 I^reparattmqfSii^pAiUeo/toda. The decomposition of the common salt (Mmde 
^ soAtne^by sai^tinc acid is efEseted in Aimaoes of which fig: 1653 is a drawing 



takeitftnttDr Holer’s JE/stMutf tf Cksutfry. A, the smaller of the two ounpar^ 
ments whidi corapoee the fhmaoe, » of east in» i into this (dto dheosvwaer) from fire 
to sue hnndred wei^t of oommon salt are introduced, and an equal weight of 
aulphnne^aid, of apeelfle gnvitj I'd, u gradnaBy mixed with H( a gentile heat hahig 
api^hed to tbe ontsi^ enomont volomeaitf faydr^lenoaeid gaa are diesiiByd, ao3 
pnsaglqr>hedii^d^toaieeo n A en i m gt(nrem,aandy ttihBaetowtoaageffl&dirilfc 
ft^aaeata of broken edts or stone, owerwUdi a eoBtfawtonastwianKifwmr bennd 
to tihakln ritoriy firoui A k. Aiteniy ewrentof idrmdiatonlhmi^ltetnBMe and 
VookUI. SB 
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<ion4«iHffng towen^ «oiuie6bng the 6nt tower with flie Mooiul, ai leneMDtoA^Bt 
^ and tlie second toww with the aniii ehiraaey, k, the woihs. In the dnt bed 
of the forsaaei, ebost half tit the oomiiKio seic k deemnpoMd, lesrfog « mixtatw oi 
* buolpbato of soda and ecuiinon salt, wbch seqaires a greater heat for dw expobioa 
of thu latter pordou of hydroehlone acid, tor thii pavpoM it is pushed through 
door into the raowter, or woond dirwioa, a, the fiimaoe^ 

The reaodoD in the Brst bed of the tornsoe u rqiresentad ai follows >- 

+ SHW - NaS0«H8C^ + Ha + NaCl 

OomiBiHiHlt. Salpiuurle add. Bi*al}aataar Hrdracblorie CommuDnK. 

1M4. acid 

By the higher tempcntnie obtained m this seeond port of the foniace. the buoi^ 
pihate of soda reacts on the undeeompoaed chlotide of lodiam, yielding nvntral 
snlphale of soda and atoeah qnantity of hydroehloiic acid. 

Ha8Q*,HSO* + KaCl ^ aCSaSO) + HCl 

“ Buulphateofaoda CotnmonMlt Sulphate of Hjdrodilurir 

tOcU atJd 

The hydroehlone acid gas, as it is hhented from n, posses off through the floe, </, 
and IS earned on to the condensing towers. Heat is applied to the odlside of the 
roaster, St the smoke, o, circulating to separate floes amund (he chamber, m the direc* 
tKm indicated by the amsrs, but never coming into contact with the salt cske in a 
By the kindness of J L Bell, Esq , of Newcastle-upon-Tyne, we are enabled to 
give tb* process used at present la that district. It differs but little from that shore 
described, with tbe ezce^ioo that in the dccompceition of the mixture of blfolphate 
of soda a^ common salt, In the second portion of the furnace, tbe smoke and pro- 
docto cf eombustion flrom the fire, are allowed to come in contact with the materials, 
and the hydrochloric acid which is then given off is earned to condensing towers 
filled with bneliB over which water is oonUnnally slowly running, and the dilnte 
hydrochloric acid, thns obtained, is used for tbe liberation of carbonto acid in the 
nanniheture of bicarbonate of soda. The first part of tbe furnace is a circular metal 
pan, and the hydrochloric acid from thu being nnmixed with smoke, Mul, u con- 
densed apart from the other 

The next step m the mannfiict&re is the decomposition of tbe solphate of soda into 
anlphide of sodioid^ and its snbaequnit conversion into carbonate of soda This is 
efiiMted in the following manner The dry sulphate of soda, ol tamed by the process 
above described, u mixed with small coal and cbalk, or limestone, m aboat the foU 
Jowiag propoTtmoa , sulpbato of soda 3 parts, obalk ^ parts, and coal two part* It 
m neoessaiT that these materials shonld be first separately ground, and sifted into a 
tolerably fine powder, and then carefully mixed, aa a great deal depends on the atten- 
film to these points The mixture is 
then BU^ected to heat in a reverbera 
lory fhnaee,>^ 1654, 1655. 1656 
in Clie seeflm Jiy 1633, mere are 
two hearths in one fitroacc, the one 
elevated above the level of the other 
by the tbicfcoess of a brick, or about 
tiiree inchea A is the preparatory 
ahelf, where the mixture to be de- 
eomposed is first laid w order to be 
tboroHg^ly bested, ao that when tmas 
forred to tbe lower or decomposing 
hearth, a. It may not essentially chiU 
h, and dirow back the operation c is 
tbe fire bndge, and o n tbe grate. In 
the honsoDtal seotiOD, or ground plan, 

I656,weaee anopenmg in the flront 
eorrespi^Dg to each b^rth. This 
is a door, aa shown m the aide view 
or elevation (tf the faroaee,/y 1654, 
and each door u abut by an iron 
square fiaine filled with a fire-tile or 
bneks. and suepended by a ebam over 
a pullqr fixed m any eonvea font place 
flu Coal, ookoo op Tba work- 
inan, on poahlag op the door lighUf. 

■Aee it nee, bmoae there us a 
Wbnaterweiflit at the other cml of 
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itielf is HinUe ia -K«tor, bat iiraideNd itiUleiswbj-tbe exoew 

«f lone wUeh is pmeot, foiadBg miA'itt an oEysulpbide, wbiob u moflh less solaUe 
thia salpfaids ealsinm aJoi^ 

Thu ££ieA Ml or faffnH o fi , is tratad vith inm vater to oxtnet the solnbls 
nattera This Ss cfSsetsd in du dutriet of Ne«cMe-<»‘TTne in Tsasda 8 or 10 ft«t 
•qiurc and 0 or 6 ftflt 4««p, fttmiriied intli iUse bottonwi tM flnt -wateri an ttroag 
ottonoh Ibr boiUng down, gstting ydlvw salt, as it is tamed , the after washings, 
whidi are weaker, are nasdftwftwAqaaatities of ‘‘ball alkali.*' Caremmt be taken 
not to nae the water too hot, as tbe o^itaphide of oaleinin would be dseomposed, and 
theltqnor thns up mnA of cwnbun. 

An a{q;iaratiis used m some plaees toe lixiriating the blaek ball u shown m the 
aeoompanjiiig drawing, A? 16S7, taken firom Dr luUer’a ** Elements ot GhenuStrr ** 
Its olgeet IS to extract the largest qnantity ot aolnble matter with the imaUest quantity 
of water The black ball la placed in perforated sheet^iron veiiela, a h, which can be 



raised or lowered mto outer hziriating Teasels, also made of iron, by meaos of the corda 
andpnlleya,!, K When schaige u reoeiTod {rom the fnrnaoe, it fa introduced into foe 
bweitt Tcsseli, o, where it u sabmitted to the diSBolving action of a liquid already 
highly dfaurgi^ with itikali from digestion npon the blaek ash contained in tbe tasks 
abore It , after a certain time this ehaige is raised by the rope from o, into foe tank 
Vv where It ia anhnutted to a weaker kiqiudU and sa on, anoeesaiTely^ The alkali at 
e^ stage becomes more cmnpletely ezhsnated, and foe residne la soccessiTely anb* 
nutted to foe action of weifoer lye, till at length, m a, it u acted on by water only, 
supplied from the cistern, i„ When ficsb water is Emitted from m, to foe top of tbe 
Teasel, a, as it u apemfically lighter than foe nline solution, it lies npon its surface, 
and gradually displaces foe solution inm A, through the bent tube, whilst foe water 
takes its plare , the liquid thus displaced from it, acts in like manner upcm that con- 
tamed m B ; and this displacement prooeeds aimaltaneonaly through each suoeessiTe 
tier of the arrangenient, until the eoooemrated lye flows off from a, and is transferred 
to foe eraporating pans The residoe which remains after this treatment eontams 
neariy aU foe anlphor present in the ball alkali, in foe form o£ oxyaulpbide of 
cafciom, together with foe other insolnhle portions, and fa of no Talne, it aceumnUtes 
to an unmenae extsnst u large soda works, and u fona a source of annoyance. Many 
tnala hare been made to obtam tbe aolplmr contained m it, and to ue it for foe 
rgprodnebon of sulphnnc amd, hot 
without mndi aneeeia hitherto, 

The solotum obtained by thus hzi- 
Tiatii^ foe ball soda, cmtains pnn- 
ei^ly carbotiale of soda and l^drate 
of 00^ as well as eome anlphi^ and 
cUondeef aodtnm, and a littie sol* 
phatoefaodik It fa allowed to setfle; 
then foe ofaar hqnor u drawn eff into 
mporstiag Tcsaeb. These may be 
m two kii^ ^le sarfoee-erapen- 
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tin^fanuoe, shown mfig 1«58, is sTsiradnin^ inwentioiifiirseMoiiuciiif rends, 
time, sod ftieU The grate a, s^ flre-Duee, an seMratai ftom the eranonteuw Uw- 
rstoiy n, bf a doable firo'bndge b, o, nariiig an utetatitial space la Oe iqihw^ t» 
arrest the eommonieatioo of a meUmg or igniting hcM tovartll the lead*&^ 
cistern n. This cistern may be 8, 10. SO lot^, aceoi^g to the naginliide 
of the Boda-worh, and 4 feet or more mdei Its depA should be abont 4 ibet. It 
connsts of sheet lead, of abont 9 poaoda-wjNghtto the sipian ibot, and itu hoed with 
one layer of bricks, set in Boman or hydnliuie cement, both slong the bottom and vp 
the Bides and ends. The lead comes np to ^ top of e, and the liquor, or lye, may be 
filled in to neariy that height Tbinga being thoa uranged, a fire u kindled npon die 
grate a . the flame and hot air sireep alo^ die sQf&ce of the liqnor. raise its tem' 
]ierature then rapidly to the boiling poin^ and carry off tbe watery parts m ysponr 
up the chimney B, whieh shonld be 19 or SO feet lugh, to command a good draught. 
But, indeed^ it will be most econmnical to build one high capaeioes chimney stalk, as 
18 now done at GlasgowyUancheater, and IKeweasOe, and to lead tbe fines of the 
sereral furnaces above described into it In this evaporating fontace the heavier and 
stronger lye goes to the hottom, as well u the impnnUesL lAera they nmam iudiB> 
turbed ^eocTer tbe liqnor has attained to the denaity of 1 8, or dienln, it iS 
pumped ii]p into evaporating oast-iron pans, of afiattened somewhat hernis^encal 
ahape, and evaporated to dryness while temg diligently stmed with an inm t^e and 
iron icraper 

This alkali gets partially carbonated by the above earfhee-evaporating fiirnaoe, ud 
IS an excelleat article. 

’When pure cafbonate is wanted, that dry maea most be mixed wifii its own balk of 
gronnd coal, sawdust or charcoal, and thrown into a reverberatory famaoe, like/p 
1640 but with tbe sole all upon one level Here it must be exposed to a heal not 
exLccding 650° or 700^ F , that u, a little above the melung heat of lead , the only 
object being to volatilise tbe sulphur present m tbe mass, and carbonate the alkali 
Now, It faaa been found, that if the heat be raiaed to distinct redness, tbe sulphur will 
not go oS; but will eontinne in intimate union with the soda. Thu process u called 
calking, and the fumace is called a calker fbmaee B may be 6 or 8 ftet long, and 
4 or 5 broad m the hearth, and requires only one door in its aide, with a hanging 
iron frame filled with a fire-tile or bncks, as above deoenbed. 

This carbonating proeess may be peribnned upon sereral cwta.^ the impure soda 
mixed with sawdust, at a tima It tiAes three nr four hours to finish the desnlphur- 
ation, and it most be catbfiilly turned over by the oar and tbe rake, m order to bum 
the coal into carbonic acid, and to present the carbonic acid to the particles of caustic 
soda diffused throimh the mass, so that it may combine with them 

When the blue flames cease, and the saline mattera become white, m the midst of 
the ooaly matter, tbe hatch may be considered as completed. It is raked out, and 
when cooled, lixiviated m great iron cisterns with false bottoms, covered with mata 
The watery solution being drawn off clear by a plug-hole, is evaporated either to 
dryness, m hemispherical cast-iron pans, as above described, or only to an^ a 
strength that it shows a pellicle upon its surface, when it nm oS into crystal- 

lisiog cisterns of oaaSiron, or lead-lined wooden cisterns The above dry carhi^te 
18 the best article fem the glass manoiheture 

Instead of this last process of roasting with sawdust, Gossage decomposes the 
sulphide of BOdivift present m the lye obmined from the ball so^ by means of the 
hydrated oxide c^some metal, as of lead, thus fotmiug sulphide of lead, and hydrate 
iff soda, Ais IB then converted into carbonate by passing a stream of carbonic acid 
through it. The precipitated sulphide of lead is decomposed by hydrochloric acid, 
thus ^neratmg siuphurened hydrogen, which is burnt and convert^ into suiphTinc 
acid, the hmd is then converted agam into hydrated oxide by means of lime This 
process saves the trouble, time, ara fuel used in evaporating to dryness twice as m 
the ordinary proeess 

Vsnoos attempts have been made to obtsm piooesses whirii rimllsupeTaede the pro- 
eess above described, of manufheturing carbonate of soda from eommon salt; bat none 
appear to have been sueceasfrl to any great extent. We shall here mention some of ^ 
them 

1 Sclphsto of iTon, bang a cheap article, has been heated with comnum salt 
of uring sttlphono acm , sulphate of soda is formed, and tbe chloride of iron, 
bawig volatile, passes away. The latter part of the procesa was of ooone aunilar to 
that above desenbed 3 By roastmg iron or copper nrites directly with ifiilmidie of 
lYd i""* ! fwi phute soda hto been obt^ed, and it baa been foond posribla by thk 
n>aa«a glgo to extTBCt the metol ftom ores of copper or tin with advantage; wtuui Ai« 
t^iorwue too poor to work. Mr. Tilgfaman efftets the decomposition of cUonds of 
sodium by steam at a high temperatnre, m the presence of slumuia. Prempitotod 
ainiaina n nude up luto ulls With chloride of sodlom, and exposed to a corcent U 
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«Mni ia a rewtentorj ftinMoe dfivngly heated. Hydrochlonc acrid is expelled Vd 
tte alsBiuM mu tes vift tfce«»da. 

Nea APO* + HO - NaO.AlMP + HCl 

I lyi — ■I. \aiyiii/ 

(AkriSeafiodtan. AlmaiM. Steaiu AluntiuM et nda RydrocMuiicMnd. 
Wliea cold, this oompoiuid of alumitta and soda u decompoeed li|^ a eorrvaf of 
eerhomo aeid, sad ^ eaxbotiate of soda 3s dusolTed, aad Uiiu separated from the 
ahnmaa, 'whioh may he ttftaxk ued. Another process is that patented by MIiL 
Schhasing aad Rolluid. which is as follows they dissolve the diioride of sodium in 
water, bm then pass anuDoaia into it, and afterwards carhoaie acid , bicarbonate of 
anunooia is drst prodneed, and then double decomposition takes place, chloride of 
anmoninax is formed, and the more sparingly soluble bicarboaate of soda u precipi- 
tated m crystalline gi^ns i it is then separated from the hqnid and pressed, to free it 
as mneh as possible from the chloride. 

KaCl + NHH30*,HC0» =- NaCo’, HCO* * + NffQ 

Cliloiiii* of lodittm. Bicarbonste of ammonia BtesTbouriU of loda. Chloride of anunonlnm 


This bicarbonafe of aoda is converted into the monocnrbonate by he|t, and tbs 
carbonic aetd thus evolved is used again , tbe solntion, from which the bicarboDatr 
has separated. » boiled to drive off any ammonia that it may contain, as carbonate <if 
ammonia, which is collected , the solution » then boded with Iiine, which liberates 
the ammonia from the cblon^ of ammonium, and thns little loss la nutained, the 
same ammonia serving eootinntUy, withm certain bmits, becanse, of coarse, some 
ammonia escapes and is nnavoidably lost 

There are three carbonates ot soda commonly known, viz . numoearbimaU, $eaqn- 
eerimate, and kwardonafc 

JifoHocarbonatK NaCCP-f- lOKO. Thia Is tbe salt which is obtained m tke ordinaiy 
soda manafactore. In the crystalline state, it generally contains ten eqnivalents of 
water of crystalUsatioii, sixty-three per cent, but has been obuined with only eight, 
Uve, and even one equivalent of water It effloresces in a dry atmosphere at the tame 
time atMocbing carbmic acid. It u very soluble in water, requiring only twice its 
weight €i nata st 60^ for solouim, and even melts in its own water of crystallisatnm 
%hen healed, and ercntoally by increase of temperatnre becomes anhydrous It » 
generally found in commerce in large crystals, which belong to the obliqne prismatic 
aystem. It is stzoogly alkaline, and acts on the skin, diBsalTmg the outside cntiele 
It IS la^ly used m tbe manofoctore of soap, glass, &e , and is generally too well 
known to require inndl deacription 

8t§quiettrbotutU, SNaCO*,HCO* This salt is frequently found native, and is de- 
gorhed undw Natbok (which see) 

jBceardoeofe. NaCO*,HCO’ Thia salt is found in some inineral waters, as those 
of CuUbad and Sdtser , and Is oblainedfrom foe waters cS Vichy in large qnantitiea 

It IS prepared by satorating the monocarbonate with carbonic acid, for which 
y n apc an aevw^ mefooda we enjoyed 

1. Bjf poMBouf tarbnnc aetd tnto a telidUH ef the numoearboHate A cold satu- 
zited solntioik ^ foe monocarbonate of soda » made, and carbonic acid obtained 
hjr foe action of hydrochloric acid on marble or chalk, is passed into it , tbe 
neaibonate forms am precipitates to a great extent, end » then .coliected, pressed 
to remove as much of the adhenng bquid as posuble A fresh portion of tbe 
nKmoearbonate is dissolved in the mother bqnor, and tbe passage of carbonio 
acid foton^ it repeated. By this method a pare bicarbonate is obtained, bat foe 
process is cost)/ 

2. Sjf csposorp soltd swaocariottate of aoda to an atma^here of carhonie aetd gaa 
This IS known at 8mith*a fnucem. The crystals of the monocartonate are placed on 
ihelvet, idightly Inslined to allow the water to ran off, in a laige box, containing a 
peifmwted mlsc hcOwt f oarboiiio acid is passed Into this box under pressure, which 
wter IS scarcely necensary, since the moDOcarbonate so rapidly abmba foe car- 
bonic acid. When foe gas ceases to be absorbed, foe salt u tuen out and dried 
byapNiflsheat 

'ihe crystals are foimd to have lost foedr water cf ciystsitlisation, and to have 
become i^ue and porons, aad a huarbonate, still, however, retaining their orudusl 
shape Th^ are ground between stones like flour, cate bemg taken to avoid foe 
erolutloD of nnufo beat. 

This IS foe most ceoaonwal proee«^ hot docs not yield a perfoetly pure prodnet. 
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noiiDOBrbon&te from trhicli it wu made, and eres ttieie are to agrestextent dinolTcd 
and earned off bf the vater of eirvtallUaUoD as ft eacapea. 

3. 1(a formatioa by tbe action of bicarbanate of ammonia haebeen alrtadj deaerlbed 

Blearbonate of eoda eryitalliaea in ractangalar fottr*dded prisma, wlMh nmure 
about ten parts of cold water to dusolve them, and if tbe aolution he boiled, it keea 
cai homo acid, becumiog first seai^aicarbcnate, and ulttmately moDOcarbooate. As 
osnally met with in commeroe this ealt ia a white powder Its taite la slightly 
alkaline It is largely used in medicine, for making atidlitz powders, &<l, bat tbe 
salt generally found in tlie shops is only a sesqaicarbonate, or a mixture trf bicar> 
bonate and seequicarbonate 

Ibe following particulara relative to tbe soda trade, from Dr Hofinann'a Report on 
the Chemical aectloii of the Exhihitioo of 18S2, cannot foil to be of mterest 

Blatiitfcs of IBGS. Statiktles of 1861 


AUhuMn Omusc 

tons tona 

Alkali 71,1 at 156.000 

Soda crystals - - - 61,044 104,000 

bicarbonate of sodium - - 5,763 13,000 

Sleacbing powder - - 13,100 20,000 


The total value of these products, which are manufitctuied in about fifty establish- 
ments employing at least 10,000 workmen, u estimated by Mr Gossage as exceeding 
two millions sterling , a sum entirely added to the annnal income of the country, 
excepting the amount paid for matenals obtained from other countries 
The British soda trade is thus seen to have more than doubled in the course often 
vears. The development appears to have been very unequal in different distncts 
The present statistics of the production at Kewcastle and the Tyne, compazed with 
that of lS52, aeoordiDg to Mr Allhosen, are as follows — 

AOtftlt trade oj NtMcaadt aiui the 

Principal mateTlali ccDaumeA 
1S52. 
tout. 

Sulphur , - - . 7,580 

Pyrites .... 83,750 

Sait - - - - 57,905 

Coal ... - 232,020 

Quantity of pmducta. 

1BS2 
tona 

Alkali 23,100 

Soda crystals - - - - 42,794 

Bicarbonate of sodium - - 4,046 

Bleachmg powder • - - 5,000 

* 

The rate of increase in the producbon of Lanca^te has been much greater 

Atkali trade of Laneashirt 
Quantity of prodncti 

AXthnim. achimCk, Smith, and BoKOa 



1B52 

1861 


tons 

fonSi 

Alkali .... 

» 26,343 

98,600 

Soda ciystala • 

• 3,500 

8.S40 

Bicarbonate of sodium - 

. 1,200 

11,700 

Bieaehmg powder - 

. 1,250 

8,060 


To the quantities produced In 1861 must be added 4,680 tons of sohd eanstio soda, 
an aitiole not manu&ctured in 1 852 If, indeed, we take tbe quantity of salt decom- 
posed, aa the sunplest, and in foot, the most eonect measure of tiie activity of tiio 
trade, we amveat the result, that tai L an e aa h ire thia trade has, to the oousa ef 


61 

torn 

35.000 

82.000 
12,000 
11,400 


.1861 

tnni 

10,000 

67,860 

100,360 

390,000 
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dlliM ytMt, beeoaic asore timn tripled i the emoiuit vi lalt Am eomnincd luTiog 
iaereHed from 4(^199 tone m 18UI to ISS^OO tone la 18S1. 

StpcrtuffMoHM 1S44. 

cwtk Totaimo*. 

Guide wde. eodi uih. ud nfliwd elkall 1.513,410 A691,964 

OtTftds of soda . * . . - 665.83S 168,118 

Biearbouate ot eoda .... 116,096 65,937 

In the ma n nfactore of carhonate of soda from eommon nit, there was alwajs a 
eomndermUe eu^ie at miirlatio a^d, which was highly Hindoos to aU snrroDiiaing 
▼eaatatun. This led to die paadog of a Bill to regwte manofaetuiei 

The Alkali Aet of Jaly S8A. 186S, » ** An Act for Ae more eOeetnal Oondenaa- 
tian of Huxlade Amd Gas in Alkali Works ” An alkali wmk is defined by Ae Aet 
to be “erery wotk fbr the uiannfiietOTe of alkali, sulphatej;^ soda, w snlphale of 
potash, u which mnnatic acid is eroWed " It is required Aat •* ere^ alkali 
work ahall be earned u m such a muner as to aecnre Ae oondensatiOD to the satis- 
fisetion of Ae inspector, denred from his own examuation or fixmi that of a sii1>> 
inspeetcw, of not less Aan 95 per centam of Ae mnnatic acid m erolTedOhereln 

From. Ae first Repm-t of the Inspector of Alkali wodca. Dr Angus South, the 
following pertieulatB relative to the condensation of this vapoor have been ex- 
tracted 

Itia BOW, perhaps, impossible to aseertain with certainty the amoiint of gas allowed 
to emape unmediately brtbre the pssnog of the Aet Some years ago, as is well 
known, the escape of Ae whole was allowed , bnt as Ae mannAetnre increased. Ae 
puhlle ounplaioed nvne, end Ae alkali maken erected eondensers. Besides this 
cause, Ae value at the murlatie acid had been gradoally increasmg, and lU conden- 
sation had itt some plaoes become a sonree of profit Nerertheless It is trne that 
AoroQgh ooDdenuUioo was known A rerj few, and practised by still fewer, np to Ae 
time of Ae paasmg of the Act, and it even happened that tot some tuue after inspecticm 
had begun, 40per cent of Ae gas was in some cases allowed to escape, whilst 16 was 
a very cornmon amount Many alkali makers believed that any very refined con- 
densation was impossihle, bnc an namination of the aubfect Aowed that habitual 
ecnnplete condeosatyn had been already attained in aeveral cases at the end of the 
year 1868, if not earber Even before I had Ae honour of being appointed lospeetor, 
I had become feauliar with Ae possibility of complete condensation, ao that all fear 
of fuasing on an improvement A ao im^eticable issue was renwved from Aenund. 
The ideal of Mr Gosssge, coupled wlA Ae skill of Mr. Shanks, first produced at 
St Heiens the denied resale 

If we estimate Ae escape of mnnatic acid gsa at 1,000 tons per week before 
the paming of the Alkali Act, or at least before the introduction of the Alkali Bill 
inA Pariismeol^ we may be considered as taking a very moderate view of Ae 
question This supposes 3,324 96 A have been ^ready condensed, and is a very 
uvourable view of Ae caae The 1,000 Ans leftuncondensed are equal to 4,000 ttma 
of 35 per cent acid, and under one-third of the total amount evolved in the process 
of decomposing salt by snl]ihitrie acid in Ae United Kingdom. This quanti^ 
amounts A 208,000 Ans per anniim. 

Caadeosaliim is promoted by cold and by water mainly, but next A Aese we most 
add contact of siufaoes and time; 

Air with a very amall quantity of mnnatic acid In it will appear misty In moist 
weather, the amount may be less than 0*003 per cent It will pass rapidly throu^ 
Abes wen cooled ud stUl appear misty, but let it pass between broken pieces of dbke 
or throng extremely narrow moist passages and it wiU be perfectly eleuvd The 
fioating partiolei too minnte A fall seem to be filtered oat at we filter fine precipitatea. 
The mode of gaming extenaive snrfece Is chiefly by Ae use at aoko in the toweia. 
The gaa eansot find a paasage Anmgh tbefiner partieleat^ Ae coke and cannot make 
nse of Ae enormons Intsmal surface In a direct manner pieces of coke become 
filled wiA liqidd amd and present only the externsl surfeoe A the gas, as piecea of 
BAne would do, hut Ae loner mtfkces set indirectly The pure water firat enters, the 
gas arrives, rendering the outside water add, and nmat then dififett into Ae centre t 
the centre will send ont the pore water, which will be in its tain mads acid , fresh 
water WiU come down, whieh win enter so as A meet Ae add which has arrived at 
the centre, and ao a cositut action will be in progress from the outer to the most 
mtemal and nuniiA ereviee of the whole poroas miAnaL 

The breaking down of Ae coke oanses also exteeine Artnonsaesa in Ae great pas- 
wges of Ae gas and greatly feeflitatos eoadessatimi. 
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Odier nod«9 fasre been adopted of fiUmg the eondensen. Rntokha an Med in 
many esMS, and eapeciaUy at lower part of ooodeDaen naed itar naMeip. ^ 

Li aaeh casee, Aat u,irhere there are opai loaeteii, the amount oT iirinuced wHh 
ibe gaa and coal amokeia BO great tint wide paaaana fare needduL ^niMaa^bow- 
ever, gntdeally oontxiaoted aa the gaa eondenaes aadheoanusalwfBbed. Una will he 
aeeomj^ l^Ma. 

It la probable that with earflieiiware or bneka the eondenaatioo will be yeey 
ngnlar, aa the whole of the tower will be preeetred m effec^re woik more readily 
than with oohe; the paaaagea not being ao to filL Again, the want of porority fa 
a diaadrantage. The proportioiiate raloe^ however, of the two ^ana haa not b«si 
folly meaaored. 

Another mode of filling the oondoneera baa been patoited by Mr Collier Ihatead 
of brioka, Uoeka perforated eaitheDware are iiaed. The blocks may be called m 



bundle of tubes. The blocks are cubical They are laid one on another, not fitting 
one tube exactly to Hht one below or above it, bat putting it to tiie aide a little ao 
that there may be a narrowing of the nedi, and by this means a little winding pro* 
daced to lengthen the passage of the gas There may be a vslne in each of these 
methods I have not acen ai^ oompanuive statement of the cffecUve povrer each, 
and I believe that nothing la luiown very exactly on the satJecL Itwill be seen that 
the amount of oondenaation m different establisfamenta vanes flrtun many causen The 
effect due to each is known imperCeedy The latgeat aondensera will iff onorse 
prodoee the best eondensation, all other things being eqnal t but in aotcal praetiee 
tbU equality is not fixmd in all individiiil eBBe^ and the larger eondensen eo&thoea 
fUl to produce resolta easily attained hy smaller. Time is of the ntmoat Importenee. 
Gas is ftcqnently dragged ao rapidly throngh a laige and otherwise efficient eimdeas«F 
aa to pass ont brae ameted. 

Omdenssri condenser genendly is a tower flUed with nunstened very ponoa 
or non poroot material, in piecee ao large h to allow the passage of air and wMer 
riiroogh the inierstioea, and ao small aa to prevent that passage from being gMde 
widionC oontaot iff the air or gases with the water and die airiida present 
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U built ^eraillf In As ftm «f s sqiuie tower It le fiwm three to itx ftet 
■qosrs equity Asm bue to nunsBit, and from 6 to 1S5 feet high 1 %ib he^fhc 
isdadea toe pMeetal and (he eietera above tbs ooadeDeing pordu ^ toe tower 
let. The umpleet feem allowa the gae to enter below wlubt the nncondenied par- 
don eiewpee into toe air at toe topi 

Sad. The oncondBnBed gaaea of toe first towM mu be sent iato toe top of the 
eeeond tower, down whidh they niy paasand thenee either to toe shinuiey or to a 
third and fee^ tower. 

8id. A towCT aw be divided into two parta Tbe gases may pets up one side and 
down the other merely treats one as if it were two 
4tlu The gaiM may pus up ons tower and dowu (earUieawtre) pipes to the 
bottMD of toe eeeond tower, up which they nae. By this method the gases pass up 
tbe towers only and down tabu only, 

Condenaers may be vessels of stone or of eartoeuware, when of stone they 
may be several feet in length, breadth, or depth. In these vesseb a large amoant of 



a vooSen diia vim hole tbnnsb toe onitro ft » s ooverlns of ecrtlionifsro which la noirtr nb- 
nipraen, thin chMlng «nlrelr thr top of the tower when tba wuter ts edniltted c 0 iMUom of 
watM ciUro. the water pwmtotaugh too nde of ft ft dote to ee. tout bcrm«iir*)l7 oediOt the 
wertnref llw Soor of the water ciilemi at the top of each tower la covered with the woodea 
junga aa dbore and toeir eovcringi , 


acid IB feequently condensed befbre it passes to the towers The gaaea may pam 
throi^ aevvwal ^ toese tanks. 

dto. As toe gases come feom the roaster very hot, it is found of advantage to 
cool them brffare toej ent^ toe etndenBer This u done by allowing them to pass 
alniig earthenware pipes for a great distance before entering toe condensers When 
these p^ are notn^ toe condenser » heated very iu^ly and filled more or less 
wito hot Instead of oifid water This is the case smuetunee to sneb on extent as to 
warm toe whde tower A great supply of water cods toe tower but weakens toe 
acid, sod mav even obstruct toe passs^ of the m too fer 

7th. The first ooaidenser is mau large encwg^ to oondense all toe gas, or several 
may be required. The greater part d the gu may he removed ooe or more 
towtm, leavlito a saall amount to bo eandansed by a post-eoodenier flashed with a 
gpetdexeem or water This acid ianotiirtandid tor me. Sometimes several condenseTs 
nre oooaeeted with one poet-eoadenaer for a final watofng; A greater amount of 
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fhfejnivioai |^}-th« cmpA tni^teeMUjxeftaMdTaAerapflr 

«vrt. bf A« anwfMMMi it terml voiii, 

JL l^ptuMpwMpOeaeidftaiithtf router ud pug Ttfydittineay. 

4. TIm put anwdwitr Jure s MsqAete, teik tbe opm router ii eu^eet to flu in* 
QOBiriflto u at Mo. S. Ak in ihU oM and tho next, the candensera 

ettaehedtotlwrOBateraarBinookiiiudlertfaantboM nttuhedto the pana, irlulet the 
ettcMB «r0M and MMke Ugriater; the ooademstion u more dilBeidt lihui onany 
tvtlier plan, end the princiiml etungee med* have been ceneed ^ this amogeinetit. 
The roosten give ost firom 2 S to 3 S per eeoa of the mnxiatw aeidgne. and the toven 
hare im tbst aeoonnt been made smallo', vhereu the great heat and the rapidity of 
Ae c nn ea t appear to «eU latber ftr gre^ oaodeaaere. 



5 Thii ptaa {a elmoat tmivcnal on the ti ia hdlered that there » aa 

advantage m obeming the amonot of escape cr nmrlatu aeid ftou the httle ehinmey 
placed Aove the pen eondenier. It » eanpoMd that when the Bmoant is appinntly 
emiU, htdeeteapea To a great esteat fids li tme^ hat it Is not so hxdiestioa of great 
vsine, H tiie saau amoontappean aoooidmg to ^ uolatiire of file stmo- 

t^hei^ Qae or two per cent may he eseapteg when It » «id that ootbiag hat 
tAeamtegi^teC lt«i0teoD&ythepaB,ikOtilwTQeiitcre«BdeaM.n. Thuheeheesi 
ov^eofcaA vW the aidi^ hw been treated. 

^165«e MTU file ptenofHeMraAllhtiseQ’sTyaeGbeKiealWorks,aad/(r IMSd 
^ftciMefiooiu file fhrnaeepaiu and towers. TbefttraaeeandpaasareseeiWMuanal, 
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MXt «ioh otlier, m u to opea t oonunkudestioii fte ibe tnaitenioe of tiM dhuga 
ftou the pu to tbc ftanuce. Hw gas from the pm goes to the is^ge eondensen, 
eaUed os the plan ■'atioog end eoadessen.” Ae ftinaM of muter oonusimt- 
caieairith the “weak aotd oondetwen.** ThatoweflSJ^ lessAaiwduaimwseotfoii. 
and ibe plaii,ib 1058e. rdiowi their position m the worici^ 

The weak uld or roaster condeiuen are numbered from 1 to s , a aeuBth Ar oe- 
easioDaliueisiisinberedSS It will be aeen that all fteu owimiimtoatw with the 





great duxsn<y Koe. ft and 3 are nearest^ and the draught tiiroiigb them u aaero 
▼jolent Ann through the others, 

Na 9 is an np and down cast condenim- of ft9 feet The escape of gu ia grenteat 
from this , we wall call the amoon^ for foe sake of ooareoiaioe, 10 
Na 8 IS an tip oast condenser onfy, with n pipe to lead to the flue. The «e^ 
of ra here (keeping to pioportjoDs. not aetaai imiahera) b 5. 

^s U greatly in &Toar of the np-east cond ea sat i on. 

Noe. 4, S. and 8, sn and down cut dufts, Uke Na S, bat Oie eioape from Aew 
thru b mn^ leui^ 

From No,. 4 it b 2 4. 

No.S » 8'4. 

„ H«.e „ 84. 
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. KOit 5 tad « only two irUoli uw m tbe mim oooditioa, and tbo <ie^ U 

WOMBMh * 

Theijr an lew wiolentij noted on li]r Hat tHaaaanj, ud the eoedeimtion is better 
Sb tha pn^Hirtiana-YMb 10| SBd,S 4| M, S4 The eondenser No a hw a lepiTmte 
advaiuage by wUcdi gandensM better tiian I, bat Ite peat height 54 fbet b not 
d>le to bdng U equal to Nol 4 with itt moderate draught 

I)f I658eb a drewing In elevation of toe tote towera at Mem. AUbnwnV. The 
stain ate e&tbrij witont too wnekfeute made by toe ^ towers, and can, be osceoded 
with poibet safe^. The chamber at the top oontains toe cbtera and arrangemenb 
for diatilbiuion of toe water At the tery top an openings for toe nncondenaed 
gasea. There an two rowe of three towers, making six towen, for the pan gaiiea. 

SODA FELSPAR. Usaally ealled oRtte i m which aoda takes the place of potash. 


See Felwar, 

SODA HTPOCHIiORlTE (ITa,C10* ) Thu u obtained in the same manner as 
bypochlonte of bme, or by decomponng a aolatwa of tow bttar by carbonate of soda 
Itt naes are the same as the hypoehlortte of lime. 

SODA BYPOSULPHATE See HTfosvi.FBAn of Soda. 

SODA. HTP08DLPUITEL Thu is now largely prepared for photopaphio 
parpoesa. See Htposulfsttb of Soda. ^ 

80DA.K1TRATE0F. (iraO,NO») fiyn. cubic «<ie, Chile, (J^frols A 

aemde, Fr , Warjeba^er, Oean ) This important salt b tound natire in immense 
quantities in Chili s^ Pern. It u, in some parts, found in beds of several feet 
m toicknesa As found in oatnre it u toIerablT pare, the pnneipal imparities being 
chlonne, sulphune and, and lime The following analyses may be qnoted as 
i^retentiog the oompoaidon of Tarious samples ^ 


ttlttfMe 

Nitrate of sods > - 99 633 

Chloride of caleiani - — 

Chicndeof sodium - 0 347 

Snlpbate of potash - — 

Nitrate potash - •"* 

Nunto of magnema • 

Water - . . — 

Inaolnble matters • > — 


Loomn 

Bnraetter 

96fi98 

94-S91 

— 

1990 

1 SOS 

— 

— 

0 999 

— 

0 496 

— 

0*858 

SilOO 

1 993 

— 

0 903 


100 000 lOO'OOO 100 000 

It w evident toat nitrate of aoda caa be formed artificially by aaturating xntne acid 
wiUi soda cr itt carbtnate, and evaMratmg the sHution iintO the salt crysttUiaes. 

Nitrate of aoda is eztensivdy and economically employed as s aonrce of nitric acid 
It u also used for the purpose of being converted by double decomposUion with 
chloride of pottssiam into nitrate of potmb. See Nitbatb of Potash It u em- 
ployed m great qnsndttea as a numnn 

U analysuag a sample of toe sate, it shontd he dismlied la bulusg dwtiUed -water , 
any msolnlde umttm are to be removed by toe filter, and after being washed and 
dried, may be weighed. To toe clear filtrate acidolated with pure nitric acid, nitrate 
of silver IS to be added, the pieeipitste of chloride of silver when weigbed with 
proper precantions will enable toe amonnt of chloride of sodiam to be calculated. For 
tou purpose we say, as one equivalent of chloride of silver is to ope equivalent 
ot ehtonde of sodvnm, so u the quasti^ of ehlonde of silver obtained to the quantity 
* of ehlonde of sodinm m toe sptoioiea taken In another portion of the salt, the 
eolation being prepared as hefo^ toe snlphnne acid may he determined ^ piwelpi- 
latioai wtth ehlonde of hannmi Mid, la a third, toe lime and uiagsesta are to 
be determined by precipitation, the first with of ammonia, and toe latter 

la toe filtrsM firoia the oxalate of lime, by means of phosphate of sods sod SBUuoaia. 
The water uray be deiemuaed hy drymg a known wei^tof toe salt m toe water bath 
until tt oeases to diminish in wajtou 

A good sample of mtrato of soda should not contain more than two per cent, of 
chloride of sodiam. Hie nitnc acid may he detenamed by the proeeM described 
tadcr Nctrate or Bham, 

Nitrate of soda is not applicable for toe preparatum of gnnpowder or fireworks, 
ysnly m consequence of its tendency to attract moistore man toe air, and parfiy 
owing to toe fhet that mixtures made in imitation of gnapowder, bat baviag nitrate cl 
soda m plaee of wdrate of potash, explode Ikr less powerbUy toaa gonpowder itt^ 
Ephtfohqr qf Ifimit tjf Sodain Waller. 

Oosput or lbs Mit dlMOlvai In— 

I'SS at a temperstnre of Eahr 

i**s H » as-o 
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1 36 U a tempemore of 66’’ 0 
11* .. „ 83 4 

077 „ „ U«« 

046 „ „ S462 

The above table » not perfect^ Batisftetoiy, and the aola nlitj of mirate of aoda ai 
water at different temperatnrea reqnirei remvestigation. 

The terra eubic rat» applied to this nit u taoonect , the enatale, it w true, appear 
cable at a rough glaaee, but they are m fact, rhombohedra, of whi^ the angka are 
not very far removed from those of a cube — C G W 

SODA, NITRI i E OF (NaO.NO* ) This salt la not nnllrequently employed aa a 
source of nitrous acid, especially in researches on the volatile oi^nic bases Hitnte 
of soda posiesBLB some aavantages over nitrite of potash, owmg to the eomparatire 
ease uitn which it is prepared In the process for piepanog nitrite of pots^ a 
considerable quantity of the salt u entirely decompo^ into the canitio state, the 
resulting product being strongly alkaline, and therefore deliquescent But with the 
soda salt it is easy to produce a very pore nitrite by mere fusion, wUbout any par 
ticnlar dexterity in eontroUmg the temperature The fused salt, tike the coiTespond> 
iDg putryh compound, gives a noh and biiUiant apple green coloration when dropped 
into a solution of a salt of copper Messrs Feikm and Church have aseirtained that 
nitrite of soda, as prepared b% simple fhsion of nitiate ot sodi at a low red heat 
decomposes acetite of aniline with extreme facili^, yielding (probably among other 
products) a crystalline body to which at present they have not assign^ any formula 
but «liicb e\idently contains au oxide of nitrogeu in tbe place of one of the atoms of 
hydrogen preTiousIy existing in the parent alkaloid Nitrosonaphthsline may also 
be prepared by an analogous piocess from the hydroehlorate ot naphthylamme 

iixse bodies, despite their extreme difference in properties, still belong in the 
ino<t unmistakable manoer to the ammonu type The ptoduct from naphthylamme 
may therefore be written C^H'1 

H In 
NO J 

The mttite of soda is e«pec ally adapted fbr the ptvpamtioo of nitnte of silver 
Foi this purpose it is ouh nmssary to add to the so^ salt di^lved in distilled 
water, nitrate of sihir, when the niuite of siher is immediately precipitated lu 
oi der to obtain the salt chi^mically pare it is m rely rtquisiti^ after slight washing, 
to rtcrjstallise the salt from baling distilled water — 0 G W 

SODA, 80LPHATE OF (Na,hO^ + lOHO ) ‘Ihis silt is obtained as a residue 
ID several chemical proeisscs as in the manufacture of hydrochlonc and dutil Bcid», 
&c , but owmg to the enormous quantity used in the mauullacture of carbonate of 
soda It n made purposely as described above It is generally known as Glauber s salt, 
and has been found nauve near Madnd, nearly pure, deposited at the bottom of some 
saline lakes, m anhydrous octohedra, called TMuankte, and also combined with sol 
phate of tune, as glaubente 

It trystallises m oblique rhombic prums, which belong to the oblique prismatic 
system (Pe>«ra) Its taste is saline, and bitterish D is lery efflorescent, 
and tests the whole of its ten equivalents of water by mere exposure to the atmo- 
sphen, at common temperatuies (ilfiffcr) 

1 bcie 18 a peculiarity lo the solubility of this salt in water , its solnbili^ gradually 
increuses wiih nse of tempeiature, as most other salts, till at 91^^ F water takes up 
about half Its weight of the anhydrous salt Beyond 91*^ T by raising die temper* 
stare to the boiling point, one^sixth of the salt previooely diasolied is deposited in 
the form of anbydraos acute rbombio pnsnu, which are agam dibsolved as the liquid 
cools to 91° F 

Another peculiarity of this salt is, that a boiling saturated solution of it, if closed 
hermetically, may be kept for months without eiystalluing, but the moment air le 
admitted, the whole becomes a semi solid mass, and the tempenture rises. 

Sulphate of soda is used sometimes tn medicine and for fbrxnitig fteesing mixtnrei^ 
which see — H K B 

SODA, SULPHITE (Na,SO* + lOHO) This salt is prepared largely fcr re- 
moving the last traces of ohJonae from the bUached pulp obtained in the manafbetnre 
of paper, and is hence called auiiehlmt 

it IS prepared by passing sulphurous acid gas through a solution of carbonate of 
soda, or on the large scale, by pasnng sulphurous acid gas, obtained by burning 
sulpbuT m the air, over crystals of carbonate at soda. It etystallisea in ebliooe 
pnsms, and is efflorescent like ihe sulphate soda, which it much reiemldm. Its 
taste IB sulphurous, and it possesses a shsht alkaline reactioii. 

A bisulphite ot soda also exisU, wbirb forms irngaUr opaque oryatilaL — H.E. BL 
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SODIUM. (Na.) Thu metal vaa doeowed hy Sir H. Datrjtr abnat mMaediatdy 
after potaattozo, and hy the same meana^ via., by expotiiig a pieoe of moulenel 
hydrate oX aoda to the aetion of a pownfU yoltau battery, Una being plaoed 

between a panr of phtisum platea eonuected with tin battery. 

By ihu pfToceu only vezy email qnaxxhties could be obtained, and ptooeMes liaTW 
tuiee bees deyited wWh proyida it in almoet am qaanti^, and •wn-^ the ^*»»n*«* 
for aodiiun m the manolbctaTe of alnmloinin by Wdblei^ proecn, pimeipally by the 
exertioiu of H. St. Clair DeviUei, the coat of it has been eonaideTably iianmOnd. 
The procesa now adopted is the same os that fbr obtaining potaaaium; an ig tim ete , 
nnxtine of carbonate of soda and charcoal u mode by igniting m a covered eraeible 
a attt cf eoda containing an organic acid, as the acetate of Ac., or 1^ Tn^ltnig 
ordina'^ carbonate of aoda m its water ot oryatallisatioa and mixing with it, while 
liquid) finely divided charcoal, and evaporating to dryness ; thu mixtore ia «ith 

some lamps of charcoal and placed in a retort, which u generally made of malleable 
iron, bat owmg to the difflenlty of getting these sufficiently Iwrge, earthenware or fir^ 
clay retorts have been need with snccesa, and sometimes these are lined with or 
ccmtdn a trough of malleable iron These retorts are so placed m a Ihmace that they 
are nniformly kept at a heat approaching to whiteness 

BIt. Beatson (J^armoontticar Journal, vol xv p 326), made an improvement m tiie 
process by trhfch it can be oamad on contmuously fbr a week or ftrtoight If the 
proportion of charcoal and aoda be well regolated, the retort becomes nearly empty at 
the end of the process. In Hr Beatson’s process, as soon as one charge u worked off 
the receiver is removed) and a fresh charge is introduced through the same tube as 
serves to ccmvey the sodiom to the receiver, by means of a senucircnlar scoop, so that 
the retort u kept at a constant temp^atore, and hence little low of time. Hie recover 
contains rock<-naphtba, and is sarronnded by cold water The mannftctare of soditun, 
when properly condocted, is zaneh eaner and more certain than that of potassimi, 
one advantage is, that the sodiam does not nnite with carbonic oxide to fbrm flia 
explosive eompoond, and the condneting tabe is not so likely to be tdioked. The 
sodinm which comes over is, however, mixed with some impurities, crooonates^ fro , and 
in order to seprate the metal from thesei, Blr Beatson melted the sodiiun nadn 
mineral naphtha, in a cylinder, into which is fitted a piston, worked by a screw 
OF hydranlic press, and when this is forced down the mef^ forms in a mass above it, 
while the ijnparitieB remain at the bottom of the oylmder 
The principwl reaction which takes place in the retort, is the re<fai!tioa oS the soda 
by the charcoal, which is thus convert^ into earbomc oxide, which escapes through 
an aperture m ^e receiver made on purpose. 

SaO + C « Ka + CO 

\..Y— ' 

Soda. Chstcoal Sodlun Cartomc ozfda 

Sodiom IS a silver-white metal, very mneb resemUing potassium in every respect. 
It u so soft at ordinary temperatmes that it may be easily cut with a knifo or pressed 
between the finger and thnmh , it mdts at 194<* F., and oxidues rapidly in the air, 
^oogh not to rapidly aa potawiom. Its sp. gr la 0*973. '^'hen plat^ upon tl» 
snrfiiM of cold water it decompoBea it with violence, but does not ignite the hydrwn 
which IS liberated, -unlees the motion of the sodinm be restrained, when the eooung 
el^t u mn^ less. When a few drop of water are added to sodinm the hydrogen 
liberated immedi^y inflaznes, and anch is also the case if it be pot on hot watert 
whm burning it frodooes a yellow flame, and yields a solntion of soda. The 
equivalent of sodium is SS. 

When sodium u bomt in oxygen gas or in oir, two different oxides are produced, vix 
the protoxide (KaO), and another whose composition u unoertain, perhap bmoxide 
(NaO^ or teroxide C^^aO*}. These oxides also venr much resmnble the oorre- 
Bponding oxide of pntaangm The pnnctpl use of somom is, as befim stated, m die 
monofsotura of slnmiming, which u now carried on to a considerable extenb See 
Alohixiuk — B. K. B 
SODIUM. CHLORIDE OF See Sujt, 

80LANINE. A pouenous alkaloid oJ doabtfhl oonttitnttoa, oontamed in vanens 
jdants of the qpeeus ShfBmni. as S mgnan, S duhumara, and in the potato (A 
foberosiim). It is remarkable that in the shoots of potatoes which have immisa 
in dark eallan the quantity of solaiune u greater than in the ihocte wUmA havu 
genmnated normallv Solanine requires reinvestigatum, 

SOLAZZI JUK^ A name given to the best kind of Spumsli Uquoriee, SolaaR 
being the maker’s name. See Liquobicb. 

BOLDERIKO The process of nnitmg together pieces of met^ hy -&6 inteatpoii^ 
tion of a fbaible altoy, which is called either soft or hard aidder, acendn^y a* its 
fiisutg pomt 18 low or high One process u called hr its mvwotcw, M. de Rmtemoid^ 
aniogeiunu, because it takes plaoe by the fusion the two edges «f the mctda 
VoSm Ilf. * A 



m SOBGHtTM. 

AiiMr?<ini. tnAmt jaMpoiliv Mother artaUio oUojr, u « bend «f vuoii. See 
AovodnoM SoxaMMOMk 

80LDEB& Allo/e vUdiareeBniioTeafiirihepBmow ofjoiahigtiwetiieriiietile 
are w They «« of varieu k&da, Mw Benetulyditt^^iBhiM into hard and 
•oft. Upon the of Halti^p|iAiI«flie%)j[owuigreceip<afor eoUer are nreii, 

Bad Hbrni hare hoae elofted, beaw, after a hmg and wtledlar laqniry m the 
irotkahopi, ve bm tiiat thm aie regaided ai Tory rapenor to any othete recom- 
mended. 

JbeftrW Seldir, (a) S Bwmiili, 4 lead, 3 tia. (j) 1 Bumath, 1 load, 2 tin. 

So/i fuller SoUar Eqmd pails of oq^ier and einc. 

Coarta PfaMteriT SbUer. (a) ] ^ 8 lead, melii at ahoat 600 T. (6) S Un, 1 lead, 
at abont 880 F. 

Aieller Sotder, IS oa. of ame, to 18 os (rf copper 

(For hraai iroik the metala ate generallj nu^ ia equal proporbona as above 
For co|Mr and uoa die last mven are osnauy «nployed\ 

The mUowi^g table of sdldeirB has been oonatmeted V the late Me. Holtsapidel, 
iVom a table of a maeh mote extended obaraotar, pnbliahed by hfons. H. Gaahhiflr 
de Olanbfiy 
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c Immersion in melted solder 
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d Melted solder poured on 
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/ Heated oo^r tool tinned 
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A Flame alone, generally al- 
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t Stream of heated air 

17 

a „ 

1 « 

3 


3S6 

18 

3 » 

* « 

S 


202 



SOOT(iV!»r dii /loads, Smie, Fr ; Bnai^ FZattoTtcis, Germ.) is the polvemlent 
whaiwnel ooodensed from the unolie ot vood or coal ftiel 
80LP£RXN<X See Ahilikb Redu 

SOBBIC ACID ia the mine with malic acid. See Muuc Aon) 

SORGHO The name of a qieeiei of grasa Tim J^oibiisor Sor^Aam Soeehoniiiu 
See Bboom Cobs. 

SOBOHUM. A engnr-yidding gnue baa recently been rntradneed into the 
BS«dh of Eorope and North. Ammlea, the euUivatun of which has extended with 
wondarfhl mpimty in the Umted States, in regiona ftr to the north of thoee adapted 
to Am angsr cane. The seeds of ttiu^ant are a «od grain, almilar to the Dnna so 
eatanaivcly coltiTatad Jn the JSast ladies and m Africa. The Ihim (Sarffkim 
vuhan)t aorghet) ^ Indian milUt, may bo aaid to be the principal oom plant of 
Anhtai Kod the aogar gnas, or ahaloo (ShtpAida SoccAtratiiai) may be regarded as 
a siqienor <gf Dwra. Its leeda are much lai^er than thoee of the common 
* kinds of anllol^aiid me meal, ahbongh not reiysood tor bread, lo very nutntiou and 
pleasant^ and ia pcepared in Tariooi ways at an artiele of food. Ita oalbvation bat 
so maeb inocBaaed daring the last ten yean that it ia now regarded as one of the 
sb^le crapa, ranking In Impertaaee witk eom, potatoes^ whca^ fto. Its profits per 
aere at tbepreaeBt iwiee of mgar are Jarga than those of any of Am staple oropa 
except tdbaeoo and bops. * 
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Tbe wjpx gnw ww mtrodaeed in 1851 bto Eonm by tbe Count de Hpatteny. tiie 
Fr«acb ^Bnl Bt Shanghai, who lent a package of seed to ib« Geographies Soue^ 
of Paris, onl; one seed of whieh genmnated, and ftom this pV»t a ^ 

npe seed was prodooed, for eight hundred of wbirh, Meean VUmona, Andnenr, 
and Uo seed meiebaota in Pani^ wd a^t hundred tencs Ano&erportmi of the 
same crop passed into the hands the C^t de Beauregard, and frtm these soiaees* 
this seed was diBtnbsted over Eorope snd to Amenca in 1657 Two years later, 
Mr Wray took seeds ftom Africa to AiiienoB,aDd two classes are now 
theie— -the Chinese, or soiw, and tbe African, or iiapAee Thejuice le exproaedby milb, 
of which there are many kinds m nae, wron^t either by steam, water, or horsM. The 
jmce, aa obtained from the null, oontams maDy impunties , dost and earth. 
fragments of cane, and green vegetable matter , these are m part removed by filtering 
tbrongh a straw filter, but morecompletel; by skimnungdunng the pneeum boiling , 
the syrup thus obtained is of a very good quali^ The difftrence of aoil, numnnag, 
and matuiit; of the cane, Ac. has a considerable efEeet on the quality of tbe juice, bat 
the poomt may be refined and purified, so that it has as high or hi^er value in ihu 
market than good West India Molas^ and answers all the puiposes for which 
that IS used in our kitchen economy Within a year or two it has been diseovered 
thdt the earlier the cane i eat the more sugar is obtained In a erystallisable ibno 
The Sorghum must be cut and housed before hard frosts The stripping is done by 
the hands, which must be protected by leathern mittens , as the cane •ta-nAa k jg 
stripped from top to bottom in one motion, the leaves being laid between the rows, 
after this is done the stalks are cut to the groond and lud upon tbe leaiea between 
tbe rows in gavels The tops and about tbiee feet ef stalk ore cut at the nat*i« tunr, 
so tiiat the gavels of raoe may be found at once The leaves make very good dry 
fodder, bemg conaidend by some supeiior to com fodder, bat this is doubtfbl 
W here the value of labour is high, the fanners do not sb-ip the cane, bat pass both 
stalk and leaves through tbe null, hut by so doing they lose a great quantity of juice 
TJie tune to cut the cane is when the seed begins to tom brown, as at this tune ebangea 
are going on in tbe stalk, uhieb are not perfectly understood , but it is eertaixTSat 
some cane sugar eaists there, and also some grape sugar, the former is converted into 
the latter in the process of ripening, and as the npemng progresses tiie grape sugar la 
converted^ into starch and woody fibre The juice shonld be exposed to the least 
possible air, and if delay be unavoidable, i very amall quantity of bi-sulphate of lime 
should be added to prevent incipieiat fermentation Thejuice sffonld be boiled in 
fiat pans as rapidly as is oonsistent with skimmmg, and if it ii acid, milk oi lime (a 
pint to thirty gallons) should be added The syrup is evaporated until it has on 
Loohng tht thickness of molasses The proecsses emidi yed m procurmg mgar from 
the sugar cane in tropical countries are equally applicable in the ca e erfue sugar 
grass 

fiOftBIC AClBvstheiaia»w«hTaaljit»iwA See Muao Acm 

BOVEBEIGN The sovereign is the standard of value in Great Britain, and its 
weight 15 determined by the la« that twenty pounds troy weight of standard gtdd 
shaft be coined into 984^ sovereigns. To obtain the exact weq^ of one aovereigii, 
reduce the pounds to grains and divide by the number erf comi A sovereign is thus 
found to weigh 1232744768S06581059 grains, and os it is usual to deliver the oom 
to tbe bonk in journey weights of 701 sovereig;ns, each journey should weigh if it be 
standard work 180032102728731943215 ounces, and a milhon sovereigns should 
weigh 256821 820S65.>S77 troy onnoes, in round nombers about 7 8818 tons — G F. A 

SOT is a liquid oondimeut, or sauce, imported chiefly from China It is prepared 
wifii a species of white haricots, wheat flour, common salt, and water, in the propor- 
tions respectively of 50, 60, 60, and 250 pounds. The haricots are washed, and boiled 
in water Gil they become so soft as to yield to the fingers They are then laid in a 
flat dish to cool, and kneaded along with the flour, a little of the hot water of the 
decoction being added time to time This dough is next spread an inch or an 
inch and a halt thick upon the fiat vessels (made of staves of bamboo), and when 
It becomes hot and mouldy, u two or three days, tile cover is isisad upon bits of ib^ 
to give free acoess of air a ranad odour is exhaled, and the mass grows ^een, 
the ptoeess goes on well , but if it grows black, it must be more freely exposed (o the 
air As soon aa all the eorfsce is covered with green mouidiness, whidi naaaUy 
happens m eight or ten days, the cover is remove^ and the matter la plaoed in the 
sunshine for several days When it has become as hard as a stone, it is ent l»e 
■mail fragments, thrown into an eanhen vessel, and coveted with the 290 pouids of 
water having the salt dissolved in it The whole la stirred, together, and ttie hei^t 
at which the water stands is noted. Tbe veseel being placed m the anx^ its eontenta 
are fclnred up every mcnimg and evening! and a cover u applied at to keen it 
warm and exclude tain The more powerful the sun the sooner the aoy wiU be 

3 A 4 
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oonykled i hat it geamlty n^tolrw two or tiireo of the hottMt lUBBter moaths, Ai 
l^iBan dinlnidtei by en^ioiiotioiit wfU motet ii addod , and ttio diMOtloii U oon> 
ijhiaed fffl the nk water lu» dUMolred t3w whole of the floor aadtbe oarieotB} after 
the Tenot b left ia dw mia ibr a few dan, as ^ good qnab^ of tbo mj 
depoada oa^ eeaasleteaflea of Ae aobutofo, -whioh b froaoted by regolar itiniag, 
IVW it baa atlMg^ OMamedanoily q>pea(eaee, it b ponnd Into bam and ettameA 
TheebBrblaiAliqQidta1lMaoT,te^fi)rnm It u not boiled, hot It b pot op into 
bottbir whidi Moat be careftilly ooifeed Oenniiie toy oat made u tUa wot at 
CaaCon by JCobad de GraUena. See Mernoirm of Aeadamg <if SeitKtt qf StaeuitAi 
for laofl, 

SPANISH GRASS. SeeEsPAsro. 

SPAR, HEAVY or PONDESOUA Sulphate of baryta See BAarrA. 
SPARRY IRON ORE, or SPATHIC IRON. (Syn Cho^^itt, &<brifa, Sufarom, 
Bmam Spatf Ao.) Spafooae iron ore has been largely worked cm the Brandon 
Billa, ta BonieraeUilure, and It u abo found on Ezmow, and Fraran, at the iron 
mines on tbe iwrth ooaat of Cornwall There are noioerona other leoaliuea in which 
Tory flne Qiedmena oooar It b round to be a veiy Talnable ore in liie mannfoetiire 
of iroB for Steel See Ibon 

SPARTEINE. An oiganio base discoTeied by Stenboose in common broom, 
^SpOrluM aeopantim Its fiirmnb » probabty CfH^V — C GW ■ 

SPECIFIC GRAVITY designatea the telatiTe weight of difibrent bodies under 
die same bulk , thus a onhie foot of water weighs 1 000 onncea of armrdnpais , a 
eubio foot of coal, 1^50, a cubic foot a£ cast iron, 7,S80, a cubio foot of silTer, 
10,400, and a enbie foot at pure gold, 19,200, numbisrs which represent tbe 
spMifle graritiea of the reepeettve aubetanoes, oompaied to water, imKOO See 
GuATirr, Sfbcifzc 

SPECTRUM ANALYSIS. Dr WollaitOn waa tbe first who ohserred the existence 
of non-luminona apacea m the pnematie ^etmin Dr Ritchie proved that these 
lines were dependnit on aheoipboo, and showed bow they could be tmTCoMd m rnaible 
Rusihcrs by artpbmf neoat Fraonhofer, however, was the first to make a fiill 
investigatioik of these bnes, and to poblihh a map of them, hence they have been 
generafly c^led Fraunhoferh lines. 

These hnes are of so fixed a character m relation to the coloured hands of the 
qwctmin, that if it u desired to indicati with great precision any special rays of 
^ specOTUD, we rpfor to tbem by iettera or numbm The pimbotis Oe hnea 
occBOT have been determined bv a careful examinauon of the map of Fraunhc for, 
and liie very complete dolineatlon of those hnes published in the Philosophical 
TnoBsettona for 1859,’* by Sir David Brewster and Dr Oladston& Fraunhofer 
laid down on his map S54 hnes, hot Sir David Brewster says—** In the deli- 
neations which I have executed, the spectrum is divided into more than 2,000 
TinUe and endly recognised portions, separated fomn eath other by lines more or 
leas marked ** 


The ongfn of the dark hoei^ spaces m which there is no light, can scarcely be said 
to be yet resolved. Frsunhoftr, and others following him, thought that the t^t 
emitted ftom foe ^oto^ere was, ftom the first, deflcieat m those rays, or foat 
foey were lost, eifoer by absorption m passing through the solar atmosphere, or 
sosnblv in paaiiiig foroigb that of foe earth ^gstrom, who also discovered many 
Irtgkt tines in the qiectra from artificial Irahts, advanced some hi^y phdosoplucal 
views in 185S , but foe invesagatioDB of Baiisen and Kirehufi^ remorkable alike for 
the debcaey and eautioii observed in tbe uqury, and for the refined nature of their 
deductions, lead ns probably up to foe true explanation of these phenomena. The 
dark Hoes of foe solar spectrum, and the toghtones observable in foe spectra obtained 
from amflciol lights, have been mvesunted by Professar Wheatstone, Dr W A 
Hiller, Hr Fox Talbot, and 8ir John EerscheL These mveatigstors have proved 
that foe speetra obtained from foe h^t emitted from incandescent mineral bodies 
dillSer finom that obtained from foe son } that the lines from artificial sources of light 
are, ra many casea^ psculiar i and that, in foe majority of isataneei, bn^ lout appear 
to take four phee. So rimdly exact were the pontiima amd characters of foe lues 
obtuned from diflbraiUyoMoored flames, that both Wheatstone and UiUer wggested 
foe sdoptlen i^ipeetial or prismatie analyaia, as a means of deteemluingfoe preaeoee 
of eseeedia|rty mmnto quaniidea of any sifoatanoe. Tbs invcsttgations of Buuaeii 
and Kfruboir have^ from forir bi^ interest again drawn attentioa to this suigeet. 
These hnes. dark and brtg^ have been emidi^ed in foe BDalyais of the solid mass of 
the ma ftaelft and foe extreme deJieagy ef foe mdleatioas la prored from foe diso 
oDveay, by Biiaaeo, cftwe new metaJUe hodl^ mte eaUed oMMut (meaatag Usuh 
grayX sad foe other rubtdiBai (from the Imtui ntiidiMp which wu used to exprera 
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the ^ariceet i<ed>GoIotir), vUcIi nUted in infinitesunBlIy qoflntifiw in Nme 
miaenl waters of Germany, 

To render the ^enomena, and the hypothesU nnroWed, intdUsftla ta IIMb who 
may not hare stndied the saMeet, it u neoMsaty to recapitulate, and enter a little Into 
detail The image produced by decomponug a white sonheam eonsiste of oertaiB 
brllliaody-GOlonred rays, b«t diose rays aie crossed by spaoee glriog no light The 
dark lines an always found m die same places m the solar 8peetnuQ,birt they ra^ 
m Bomber under different aspeota of the son and raiyiDg condiDons of the earthw 
atmoepbere. When die sun shines in its mendiati splenuonr freon a clear sky, the 
nombcT of dark lines la alightly diffecfut fiom diosp ohserred when the s"", being 
near the honsoo, baa to penetrate a greater depth of atmoepbere. “ It is,” eaya Dr 
Gladstone, ** a most beantifbl and striking nght to observe the gradual appearance of 
tbe ohanctenstifl hoes as the son descends totranls the honsoo,” jiving ^w«ma 
of these nua-luminons spaeei are due to terrestrial atmosphene ahaorptfona To 
quote again the same aodion^, “ That the earth’s atmosphere has mnch to do with 
^ msolfestaaons of those lines, is beyond all questiem, sod the analogy” (alladiDg 
to some veiy strlhiDg expenmeDts made W Dr hllller) ** of sodi gases as nitrons 
acid or bromine vapoar. MUffqetU the tdea that tht/f may ongmate wio^ m air 
Aat eaarilea our globe” The spectra, obtained inmi some ainflcial soumes of 
light, exhibit the coloured rays shading one into the other , while those prodosed 
by some others consist of a senes of tKima<ws &afid!r, separated by dark spaces , 
and tAese hinisotw handt are ^firequen^ fonud to comude with the mrk bnet of file 
sidar epeeirttm Dr W A Miller ohserred that an intense yellow ray obserr- 
ahle in the spectre, obtained fhnn the flames coloured with soda, lime, stnacia, 
baryta, aino, iron, and platinnm, and, according to Angstrom, in the electnc light 
of every atrial htirat by him, had the same refirangibihty as the hoe n m the solar 
spectrum 

*’Bnt the most remarhahle ease oocura when carbon or snlphur is burnt in nitre. 
The brilliant light, when analysed by a pnsm, exhibits a q;>ectrom about as Itrng as 
that of the sun at nooH'day, hut marki^ by 6npA< hau, among which three axe 
particularly prominent, resp^vely Tiolet, yellow, and red in coloor ” — Brevfoter and 
GkuUUme 

Pyrotechnic displays will hare made the least scientific of onr readers aoqnamted 
with the fact, that we may, by hammg certain mineral substances, p toduce very intensely 
coloured lights. Soda, or common culinary salt, gives a moaochroinatio yellow , 
BtroatiaD produces the red fires of our theatres , barytes the pale greeu of ghost 
scenes copper horns with a green fiame, iron with a yellow brown one^ and hthnim 
with a bnlliant enmson Now, tf these flames be examined throogb a prism, or if a 
concentrated pencil fVom those artificial sources of coloured light be passed throng 
one, we obtain well marked spectral imagea. 

Kirchoff and Bunsen lay great stress upon the sodium speetnun, as piovmg the 
extreme delicacy («f this mode of analysis. The ydlow line, the only one seen, is 
coincident with the darit line D of Fraunhofer This beautifiil bri^tyeUow hoe is 
observable whmi less than 1 <20,000, 000th of a part of soda smoke is mixed with 
From the circumstance of tbe air of these islands having almost always some saline 
matter fioating in it, the yellow line of the sodjnm speetram is rarely absent 
Ihe htMum speetram gives two sharply defined lines one a bnght red, the other 
a yellow one, the former apparently oorrespoudiog with hue five between B and 
C of Brewster’s speetram, it is not easy to deteimme accnnitely with which 
of the dark lines this yellow line is coiacident Stronban gives six red, one 
oreqge, and one blue line Calcium and its salts, a bright peen line, an in- 
tensely bnght orange line, and the paler intermediate bands. Banum gives well- 
defined green lines, seme yellow lines, varying in intensity, an orange line, and 
indications of red. 

The next step in the process of the inveebgabon ustmets us in the ftet, that tbe 
vaponrs prodnotiag those colonred flames are opaque to their own rays. That » to 
Bay, rf we prodoce a yrflow sodarfiame, and from it obtain a spoctruni showing tiis 
peculiar soda lines in their bnght yellow colour, and then impregnate tbe air with 
tome soda vapour, by vbtatibsing soda between the flame and tha speotnua, the 
bnght yeUmo Aim becomes at once a biaek late This holds tnie for all the anb- 
stances which have yet been examined The oolotiied bnght lines are converted 
into dark Imes, if the rays from the oolonred flames are made to permeate vi^oim 
of the — ttu> consbtubon as those which produced the parbcnlar speotram nnde^ 
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A 

fbotndeneoi gaea oar T«p<n>n alMorb light of the aune degree of retflmiglbility u that 
vhich emt Thu la (reaaoauBg by analogy) only the expreaalMi in r^iioa 
Ae oelefaratod atatemeat nude m reg^ to mmd, Unt a io^abtoi^ all 
iAa aanlbtWM whieA tt com fnpiuait, 

speculum IfBTAL. Tie metal employed la the mirroM of refleetiog 
toloeoom Hu Eari of Boase, who haa been eminently auceosaflil in the prodnotion 
and piuilidiing of Im« apeeola, aaya, in hu pi^ pabllahed in the TViwaaetlenia of 
tig Sagal Sme^r “Tin and clipper, the ipatenals employed by Newton in the first 
refleeting teleaoop^ «re preferable to any other with wlueli I am acqaainted, the beat 
p r op or U ui u beio.g 4 atom of copper to 1 of tin (Tomer^a numberi), in Ihc^ 126 4 
parte of copper to 58 6 of dn,T 

lib Roes rcmarlu that when Ae alloy fa/r speculum metal u perfect, It ahonld be 
white, glassy, and flaky Copper in excess Imparts a reddish tinge^ and whmi tm is in 
exeesa fim flraeture is grannlaaol and less white. Mr Reas ponra the melted tin into 
^ copper when it la at the lowest temperature at which a mixture by stirrmg can 
be effected , Aen be pours the metal into an inland, to complete the combination, 
femehe it in the moat gradual manner, pnttiiig the metal into the fhmace almost 
u aeon as the fire is lighted. Trial la made of a ainall portion taken feom the pot 
iiDiDed 2 slel 7 ]nlor to ponTtng • 

8PEI8& A compound of nickel, arsenic, and solpbur, containing small quantities of 
cobalt, copper, and antimony j it is found at the bottom of crnciblea m which smalt is 
mannfaetnwd. See Odbaxt and SiulIT 

SPELTER or SPELTRUM See ZiKC 

SPERMACETI, the Cetaie of Cbevreul In oertun species of the cachelot whale, 
aa the Pljuetar wutancepialuBt turno, mierqpr, and orthodm, as also the X^e^ww 
tdeatubu, the &t of some parts of their bodies oontamg a pMuliar substance, called 
spermaceti. The head is the prmcipal part from whence it u obtained In the right 
side the nose and upper surfece of the head of the whMe, is a tnangular-shaped 
cavity, called by the whalers, “ the case ” Into this the whalera make an opening, 
and take out the liqnid coctents (ml and spennaceti) by a bucket 

The dense mass rfeeliolar tissue beueath the ease and nostnl, and which is teebni- 
cally called the ** jank ’* also contains qiermaceti, with which and oil its tissue » 
lofiltratod. The spennaceti from the ease u car^lly boiled alone and placed in 
aeparate casks, when it u called ** head matter ” This “ head matter," consists of 
spermaceti and oil * For the purpoee of separating the spermaceti from the oil, it is 
cooled, wbea the spermaceti congeals, and u separated by being thrown into large filter 
bags, when die ml filters throi^, leavmg the spermaceti Mhind, the solid thus 
obtained u subjected to compresnra m hair bags, placed in an hydraulie press It 
u then mdted in water, and the impnntiea skimmed off Then it la remelted m a 
weak Mdntion of potash to remove the last particles oil, washed m water, and fhsed 
ta a tub by the agen <7 of steam, laded into tin pans, and allowed slowly to eool, when 
It forma a white aemi'transpaient brittle lamellar crystalline mass. Commercial sper- 
mseeti usnally contains a minnte portion (ff sperm oil, which may be removed by 
boilmg wifoaloohol, the spermaceti dissolves and again separates on cooling, in order 
to obton It perfectly pure, tl^ proceas must be repeated until the alcohol separates no 
more uiL 

When absifiiitely pure, apermaceti is a white laminated substaaoe, without taste, and 
almost odonrless, and m this state it la called eetine By the additiop of a few drops 
oS stccdial or almond oil, it may be powdered At 60'^* its sp. gr is 0 948 It mclfa, 
at 1S0° and at, 670°, may be sublimed unchanged. It is inaoloble m water, slightly 
•oloble in alcohol, and much more so in ether , it is also soluble in the fetty and 
volsliie oils, and if the sohdinn be satniated when hot, the greater part of tho 
apenaaoeti sepoAitea on cooling 

fi^iennaoeti is only saponified with difficqlty, m which process it is separated into 
two dutinet substaoces, one, belonging to the senes of aleohols, is called 

eetylie (etAobe) ^kokoL, and the other eetplic {tthabc) aetd, the firit u 

a crystaUisaide fet, wbM melting point u nearly the same as that of spennaceti itaelf, 
hut It » mudi mime aduble in alcohol, it u readily sublimed withont decomposition 
Ce^lic acid Btauda to cet^ie akohefl in the same relatHm as acetic acid to ordiaaiy 
alcohol, and may he actually procured feem It 1^ oxidadon. It reiemblea in many 
respects margane oeiiL By oxidatiafi by nitne add apeimaoeti yidds a large quantity 
ot sBCemnamd. 

Spennaceti taoonipeeed of CMBMO«.c!*qB[ssO,c**H»0* It u eetylato of oxide 
ef octyl, and reptaoMi in the cetyl aarus the acetic ether of the oommon alcohol 
■enes. 

SPHENE. A oompoond of titanate and aliicate of Uma See Xiraxina 



SPINNING. 


SPHEROID M, STATE Tkt name gtren^ Boatignj to the oondMon aaattmfd 
by water when projected into red'hot veseeli. under ihie eondittoB the temperature 
nerer riaec to the boiling point See Etapobatiov 
SPICES. See the aepante artielea on different kmde of epioeu 
BF1E6ELEZSEN, or SPBcmun GAST-iROir A oompoa^ mm, carbon, and 
lOM ^u^i With Other sabftaneei in exceedingly email qumhtiea. See ImoM 

““SPINDLE-TEBE OIL. See One. 

SPINEL w 8F1NELLE See Rtmr 

SPINNING The greatest improTement hitherto made iq fmidiig textfle fthnes, 
dnce the era of Aritwnght, is due to Sir G Bodme^of Sfancheeter By his patent 
iHTeDtioiia the Mreral cngaoe of a spinniiig ihetoiy are nnited m one self-acting and. 
self-supplying body-— a system moet truly outmatie Hu most compr^ensne mtent 
was obtained in 1824, and was prolonged by the Judimal Committee of the rnry 
Council, for 7 yean after the penod of U yean was expued. It ocmtdined the first 



derelcpment of a plan by which fibres of cotton, fiax, &c , were lapped and untapped 
through all the operations of cleaning and blowing, carding, drawing, roving and 
spinning , m the latter, however, only as fhr as the operation of feeding is oonoerBed. 
The patent of 1884 was the begianing , the result of which wu the several patents 
fbr noprovemeats la 18S6, 1837, 1838, and 184$ 



By a machine geoenlly called a Devil or Opener ( * Wolf;'’ m OennanX which 
consists of a ftedn«-platc set with teeth and a roller covered with epikea (wen Jig 
1681), the cottcn is clesred flom its heaviest dirt and opened This maehlne ddivan 
the cotton into a room or on to a travelliag cloth, ftom which it u taken, wei^td ha 
certain por Mo n ^, and spread upon cloth k cq^oal poittona t thia u then roUad find 
placed behind the fint blower 
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TliefintJihnrerliisaliMdlagpUtclIkaJ^ 1669 iritfioat taefli, and orcrtUi piste 
the flottoD is deU^end to the operstkm m Um oominoii ttesten, ftwm wUdi It is 
no^Ted into a nnritm eonpntiiteiit 41 or S incbes liroad, snd wound, nesoiof 
Ins iRp-maohinei, apm roUers in besatimDj level snd well-cleaned la^ l^ght of 
tiiese narrow 1^ are than pinoedbditoda seoand blower, of ammlarcoDstmetioiito 
du drat Znatead of the conunon beater, however, a drum witb toothed etraight edges 
is naed (aea^ 166^ which maos the cotton still more, and separates ttia filwea 
from OM another ^e cotton igain formed into aimilar nairow laps, which are 
stai more equal flum die preceding (mes, and elg^ of dieae lapa are then placed 
hdihid the eardug eagSBea. It was <nily by applying hia lap'Xii^me, patented m 



Piunrta <!f ISM «nt( 'S86 


1849, that he anoeeeded in forming small lapa on the blower, without thia he conld 
not petfimn the doffing of the laps without stopping the wire-cloth, and in doing this, 
an irregular lap would be formed becanae of the accomulating of the falling cotton in 
one plam while the wire-cloth waa atanding 

Cardag Ettgute —The patent of 1BS4 ahowed a mode of coupling a number nf 
eardmg enginee, the product of which was delivered upon an endksb belt or a trou^, 
and at the end ^ this trough was wound upon a roller 

When a Bet of cards woih together, any intermption or atoppage of a single carding 
eagme canaea a defect in the police of the whole lap. Intermptiona occurred aeveral 
times * da^ the atnppn^ nd the mam cyhn&er, vnd dnnng lion cipcTWlw& the 
wiumig^at^-m--iuTerwuB'siippifA~odc dx-u emx,h]e^ hfu-pY«AnnaAfirwi«ii]^brnc^ 

engine working into cans (a apuw card) The more objectionable defect was, however, 
the difference of the product of the carding engine alter the mam cylinder had been 
atnpped , the band or sliver from it will be thin and light, until the cards of the mam 
eyhnder are agam suffioently filled with cotton, when the band will again Bssome its 
{uroper thi^n^ Another irregularity waa caused by the stripping of the fiats or top 
cards, but was not so fittal as the first one These defects were, of course, a senous 
drawback la his ^stem of workmg, the latter of which he provided against m his 
first patent by stripping the top cards by mechanism , the former, bowerer, was imly 
conquered his invention of the self-strippcrs for the main cylinders, thna<Uie 
car^g engine ma<r now work from Monday morning till Saturday night without in- 
termptum, the eyl^ers reqninng mily to be brnsh^ out eveiy evening , the oon- 
sequenoe is, that much time is gamed, and a very equal, clean, and clear product la 
obtamed. Old carding engines to whndi he applied his foedera (see ftg 1664) and 
mam i^lmder^earets prodnoe much anpenor work, and increase the production from 
18 to 94 per cent 

The mam cylinder clearer eemdats of a very light cast iron cylinder, npon which 
five, SIX, or more sets of wire hmdisB are fixed, which are caused to travel to and fro 
aoroM the main cylinder , the sarihoe or periphery of the brashes ovemmning the 
■nrfooe w penpbery the mam cylinder by 8 or 10 per cent, the brushes tbns 
hftmg the cotton out of the teeth of the eards ix the mam cylinder, and causing file 
dirt lid lumps to fifil. 

As file bnahM are not shove s qnsrtar-inch in breadth end travel to and frtb it Is 
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o1«arOut no inegdanty can. placa in lire fleeee irhieh com«i from iS» iOBmi 
not xoQVe tlum l-40th past of llkt weo&tb of the ojUnder 'beiitg acteinpob attlie Mno 
nine -fwi 1665, 1666, give an idea of Uicotearer the zneebanum wttUa the clearer 
and by vbieh the bmihee, a, are eanaed to trarel is simple and solid. mdo 
cyliodera for die carding enginea are made of cast iron, die two sets of arms and nms 



Patents qf 1838 an i 1842 


are cast in the same piece, when complete thiqr weigh 50 lbs less than those made of 
wood. 

The new lap machino connected with these engines is almost self*acting , a giil has 
only to turn a crank when the lap is full , by tins turn the full lap is removed and an 
empty roller pnt in its place, the band of cotton u cut and no waste is made 

Draunoff Frame — The drawmg ftamenf 182 a was improved, and the improvements 
patented m 1835, and others 1862 1 hat of 1624 is l^wn in Qennany and 

Ftnnce, and generally m nse The laps from the carding engine lap-machme are pnt 
npon delivering rollers, bchmd a set of drawing rollers, and horn them delivered npon 
a belt or troogh, and again formed into laps similar to those from the cardiog engines 
'1 he next operation formed the laps into untwisted roiings, and the next agam into 
smaller untwisted Toviogs, or rovings with fiilse twist in them, as infringed upon 1^ 
Dyer The false twist was rather otgectionable, and m his patent of 1835 he pnt a 
number of rowings on the same bobbin, with left and right permanent twiat in ^em. 
Thu docs very well ; there is, however, a httle olgection to that place in which tbe 
twist changes from right to left when it comes to Ae last operation before spinning 
In his patent of 1838, and particnlarly in that of 1842, he condned the left and right* 
hand twist to the drawiog frame, when he converts two laps into one roving, and 
forms a roller orbobbm of 14 inches diameter and 15 inches broad, with six aeparals 
and twisted rovings wound upon it (See figs 1667, snd 16b8 ) The twist is given 
hy tttbc-B in two'directiona, sotha.t it remains in it (see Jig 166eX the fnhe turns in the 
same direction, while the roving advances 4 or 5 inches; and then turns in the other 
diri.etioa These Ups or bobbins are then placed behind a machine, which he calls 
a cpil'frame, the most important arranKment of which he claimed already m hu 
patent of 1835. It consuts of a slot with a tiavellmg spont, without which the coils 
cannot be formed under pressure 

CoU .fVume. — Tbe bobbins iJig 1667) are placed behind thu machine, and two 
en^ from the bobbin are passed through the drawing rollers and formed mto one 
untwisted shver or roving m the following manner, — When the cotton has passed 
through the drawiug rollers (see fg 1669) and calender rollers, a, it u passed through 
tbe tube n, and tbe finger, c, the spindle with its disc, », revolves m such a propor* 
tiOQ as to take up the cotton which proceeds from the calendar roUers, a, and caute 
the rovings to he laid down in a spiral line closely one by one, and as the rbUeEs, a, 
work at a regolar speed, it is evident that the motion of the finger, c, and tbs speed 

the tube, B, most vary accordm^y. The coil, u, is stationary, and » pressed by 
tbe lid or top, v, which slides up the apindle, c, made of tin plate Tbe qo^n entffS 
through the slot, x, in^ n It is quite evident that the finger, o, and spindte, Q, 
only perform one snd the same varying motion, which is repeated at every fimh 
layer, and ttie coil u thus hailt frina below , it is about 8 inches m dtaneter anl IS 
inebes high when campressed, and contains Ihs. of cotton Mr Bodmer has sever^ 




aatet of fanrfng dMW cx»b| but om o«^ ia ahowa here. Tbeae et^ an pltoed 
iMbind dw twkt eoil ftamoain half om <tt parUjr nua or trought, or behuid a 
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Patent* af i885» 1836, and 1842 

vinding machiae^ where they are wound opon roUen side by side, like thi 
bobbin shown inthe drawing frame, and placed behind the twistooil frame in this state. 

Twui Cod Frame —Thu frame fwnu roriogs into ooila ainnkr to those above ex- 
jdained, with thu diRkarence. that the nmngs are fine, say, from 1 to 10 hanks per 
pound, and regolsrly twisted, their diameter vanea from 2^ to 6 inches. The same 
maehiiies prodoce rovings more or leas fine, hot the diameter of the coils does not 
differ. The diflierenee of this msehme from that above described consists in the 
dimensicms of thetr parts, and m its havmg the spindle, a, and the Ud or tqi, r, 
revotvxzig, as well as the tube, B. (Seejtff 1670 ) In this machine the motion ot the 
spindle, B, IS nniferm the spindle, a, Imwerer, is connected by the bevel wheels, n 
aod 1 , vnth a diffiBFmtial notion nt the end sf die frame, with which the motion of the 
finger, c, oonraponda. The skew wheels, k and U are connected with the drawing 
roUen,!. The ^eed of the take, B, and the spindle, o, are so proportioned, that 
while the ^nndle^ o, performs one revolntirai, and therefore puts one twut into the 
roving, the tube, b, sdso perfonns mie revolntion, iniamg so nrach as will he required 
to pass throngh the slot in the cap or disc, i\ and lay on it as much of the roiing as 
{Kooeeds from the roUen, a, and m which one twist is contained Of course the 
twist of these roringa can be adapted to their fineness and varied, hot it is evident 
thnt, on aoeotuit of the regnlanty of the machine and its simphcity of movement, the 
rowings can newer be stretuied, and mneb leas twiSt can be jrat mto them than can be 
pot in the common fly ftimies. These coils are pat behind the spinning machines on 
shelves or in smd cans, open in front , or they are wound from 24 to 72 ends upon 
bobUiis, and placed npon nnlap rollers behind the spinning frames. 

Coduif M^inefor Curding ^j^nes oiuf Dravmg Frama. — These are simple 
machueB, whieli may be appli^ to carding engines or drawing frames of any desenp- 
tum They fixrm large ooila, 9 inches m diameter and 22 mebes lofig, when on the 
machine TWe are two spmdles (see a^Jig 1671) on each machine, for the purpose 
ai doffing without stcqiping the drawing frame and cardmg engines. When mie coil 
IS filled, the finger, 6, is Just Innug^t over to the other spindle, so that the fiiU eotl » 
stopped and the new one begins to be fbrmed w ifliout the slightest interruption of the 
mawme 

Mr Br Ibrms cods in various ways, also in cansi but this description is sufficient to 
show application of mode m winding np bands or rovings. Several of the 
abowe-desenbed maobineo are adapted with eqn^ sueoen to wool and flax. In liis 
patents of 1835, 1887, and 1838, he sbowa aerernl modes of applying his i^stem to 
cotton and odwr maehmerv. He winds directly from the carding ei^ines the sliven 
sepaxatdy upon long hobbms, and ha gives them twut in two direeuons, for the par- 
pose of Bnitmg the fibres to some extent, so Oat thi^ nay not only come off the bobbins 
witibout stiokuig to one another, bat alto that they may draw smoother He also 
showed a machine, hy wbidt several rovuigs, lay 4 or mom, are pot npon the same 
bobbin witkeoaual endst those bobl^ are placed b^ud the malm or thToatlea, and 
are nnwonad a belt or strap remring parallel with the finted rollers of the sinning 
machine, an wen UL ^ U79. Thcb4ltor butl, Xf^'V^cka&AutinMlnE way tothat 
OMMibei in Ids fimner patent, and the bobbhi^ rest npon and revolve upon ffielr 
Mrnee,exaoajBeoorffi^tothe^eedofthebck. It is qato evident that the whole 
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Patenu ^ 1836 and 184S PaiaUt of 1838 and 1848. 

set of roTiDgs must be unwouad ezactljr at tbe same wpeeit aod that no atretehiog can 
take place He can put real and leTcraed twut in these lOTings as veil as &1 m twist 
on^ The most important feature in the roving maalmia ia a metal plate, in which a 
slot IB fermed throii^ which the rovings pass , thu slot la seen in 1678, 1674, 
and 1675 The cotton when coming the drawing rollen is passed tfaioogh the 
twisters, c, and throngh tbe slot in we plate, n. Thos he is enabled to put aoT- cod' 
▼enient number of neatlj fermed and perfectly separate coils upon the wooden harrel 
or bobbin The bobbin formed upon these machines is represented in fg 1676, and 
the conical ends are fermed by a meohanism, by which the iwistcM, c, ace euiaed to 
^iproach a little more to cme another, aftw each layer of ronnM has been coded 
round the barrel tbe section of die bobbin is, therefore, like that down va^ 1676. 
He makes nee afoxBotly the same arrangemdt, via. a finger travelling along a slot 
m a plate, for the purpose of formu^ the cods, wfaiob has been already deamibed. 

Ronngs woond wn bobbins by means of tubes revidving in one direcliMi mw 
eertamly not so fit fw spinning as ronogs into whuh a small degree «f twist w pat. 
The tube by which a twist is ^ in on one ride ind taken out at the ofiter ear» or 
ruffles the cotton, and oaoses it to spread out as it passes between the mOenb wh& 
TDvmgs widi a litde permanent twist in them are hdd togsOiar In the propeas of 
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ratatft of IS49 

drawing nd thu prftinec smooA yarn. To remedy the eril above deecribed, when 
uRtvi^ednmnp an used, he coBSca the spouts or guides, throng^ -vhichthe rovings 
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pm into or betvoen the dniriiig roUen, to tevidTe dovlj fint in one^ and ften In 
the other directioii, uid thue poll a eertam quantity d twist rato the ro«i9gi while 
th^ are heina prqiwedfbr apianmg. Two modes of perfermiiiff ihi« operation are 
ekwly m kn patent of ISaS 

Thna is a litOe defect in the wearking of (he roTlngs with rerened twist when too 
mnoh or ttio littie twist is put in them, or when the winding' jg not in 

good order This defect proceeds Aom the ebange in the twist of the ronng seen at 
Atfig 1677 • in this place the twut la not like that at b, end it woidd,m some parts 

1677 

A 


of the yam, be detected under circxunstsoces just described. In easM where donble 
roTugs are used, the twisters are so arrang^ aS to pat the twist m the rovuigs, 
as shown in/ig 1678, in this ease the rerersing place of one roving meela the twitted 
place of the other, and the fenlt is completely rectified. 

1678 


1679 


The preceding description gives an idea of Mr Bodmer’s admirable system of pre> 
paring and spiDoing cotton, wool, fl^v, dec., and of the several processes , it would be 
Biiperfliious to describe the sever^ machuies, or the details of the same, aa exhibited 
m his patents. 

In hiB patent of 1838, be specifies a self-actor, namely a macbme In itself, which 
can be attached to S, 3, or even 4 mules of almost any oonvenicnt nninber of spindles 
'I'he moles are prcTionsly stripped of all their mechamam, except the rollers and their 
wheels, the carnage and spindly , all the other movements ordinarily crnnhined with 
the mule are contained m the machine, which is placed between a set of mules, ns 
seen in Jig 1679 , a and b, the sdf-actorB, to each of which 3 mnles are yoked, and 

which are conneeted by bands and 
shaft* with th(^ self-actor, or rather 
partly self-actor A girl of fifteen 
or sixteen years tdd stands at x 
between a and 6, and never leaves 
her {dace except, perhaps, for aiding 
in doffing or m banding the qiindlesk 
The geanng of tbe room acts by 
means of straps upon the machines 
a and fi, and from these machines 
all the movemeDta are given to the 
SIX mules, namely, tbe motion of 
the rollers, tbe ^undies, the draw- 
ing out <jX tbe carnage, tbe after 
draft, &e. 'When the carnages are 
to be put np, tbe giri takes hold of 
two levers of the macbme a, and by 
movmg them in certain proportious, 
acta apon two eonea and pnlleja, 
and thus causes, u the most easy 
and certain manner, tbe carnagea 
to ran m and tbe yarn to be wound 
on the spmdiea The first maeluiw 
Mr B made for this pnipose was 
eomjdetdy s^aeting^ bat he feond 
very soon that the meebaniim was 
more eom^cated and qit to go out 
of order than that of the abovc- 
deaonbed ; and as it is 

necesaaiT to have a girl of a oertam age to watch over the pieoen fer m oertahi aum- 
her of he preferred tbe simphfied nischme , placing the gitl near dicne 

maebmea. from whence the whole set of rnnlea attached to the aame can be overiooksd t 
aafheoreeliaheW&'ttATinfieaiae mAwute&m baa cyttHta, thb mpeduaenfc tow 

of the girl would he removed. He achomed tbeae mehtoes ftr ^ perpsw uf 
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idtoiag^ al^ trifilV eiMflttb tka enaaraa rnnlfli bio A«f m o^nllf 

m«4 fbt Mat noamn wyanu 

jBtaatan{ hk woot of 1898 ud 1849, m find die dewirlpdaa of a very 

bMtard ftaiM, namely, a thmtle vith mole apmdles, forming eope, a» aeen in 
Sg, 1880, and voood ao haMduAdiM oaa 9a kandled about uUhoat any danger of 
^ojUngtlieaK, tt^eame duaeneioDi they eantam one-tbird 
more yam then die beet cope of self acton. Tbe macfaine u 
extremely daple ; bat owing to eome eireamettnee* in tbe eo!n< 
atnictioii at Ae windera and platea, he has nut been able to spin 
adreniageiMalT upon large ma^hiwM aboTe No. JO’a Be hM 
ifHin on It No. 86, and most be^t^ yam. The quantity thia machinery produces 
IS nearij one third more tluia beat aelf^actor, on au equal number of i^indles, and 





1838 and 1842. 

tbe yam and oops are much superior Of course there is a eoppng notion oonnectqd 
wiA tbe maohuie. Ae wioAng, however, u eontmuous, as well as Ae twutiag. and 
flgt. 1681, ud 1681 a wdl give Ae reato an idea of Ae frame The yarn oommg 
from the roUera, goes Anmgb an eye, n, to Ac wire^ c, fixed m Ae dyer, n, and 
from thcaioe on to the mde tpsi^L^ x aa ^ tpbdle reroleea, the flyer » dragged 
alonm and by its eentrtfligal power winds Ae yam tight upon Ae apindlea. 

SPIRIT OF AUMOlUfr. The name nanaUT Kiven to Ae aoliUioa of ammonu 
It Aonld, mriedy meakinm be oonfided to tbe solntton in ipiHt only 
SPIRIT OF SALl^ Hydroeblono or mnHatie acid. 

SmiTSOFWINK. AuoHOOL(whiebiee> 

SPIRITS. V1NOU81 See Anoostn^ PsuiBinATioir, Wna, &c. 
ffmt-aiadt Sptrii$^An inland lerenne r^m shows Aat in the year 1865 
16,750,684 gaUona of pnof anjrito were Mapjun ja Ae United Kingdom, 7,657,1168 in 
Kagland, 19,446,762 inReotbnd,aiid 6,646,947 A IreUmd. 20,811,186 gaUona srere 
tokeu frn wMsmnplitoitiipaiyn^ Vn. a giifrm dni?— siifrifixa m Rmriaoifr, 
8,198,607 U Seeled, 4,874^ IrAmd. gaUona were export^ and 

vten was also an export of 713,738 gallow from rr^flera* stocka. The quantity of 
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nwQiylitud ^inti iMt cut by panoof llMoied lo sdl thtl artftfe Ml* t® 7tt7,W7 
gtUoot. 

JRenoutt reftini ^ SpinU. 
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galloiii 

S>]iMu 

■alkoi 

1856 

- 



- 

38,186,077 

4,039,895 

4,268,697 

81,957,275 

1066 - 

- 



> 

33,922,453 

4,3344158 

4,956,150 

28,300,556 

1867 - 

- 



- 

24,969,161 

4,371,823 

5,190,538 

24,150,486 

38,318,618 

1858 - 

- 



- 

23,686,761 

1,096,409 

1,570,548 

1859 - 

* 



- 

24,354,403 

1,775,374 

2,160,989 

33^78,688 


- 



- 

31,873,169 

1,907,300 

2,876,481 

31A04,088 

1861 - 

- 



- 

20,045,159 

4,452,724 

4,799,091 

19,698,792 

1863 - 

- 



- 

19,700,250 

1 4,102A64 

4,674,430 

19,128,284 

1863 - 

- 



- 

19,949,663 

1 8,669,965 

4,256,596 

19,888.033 

1864 




• ; 

21,039,588 

1 5,041,714 

5.585,196 

20A96,100 


SPONGE (^pcmgtt Fr { Sehwaam^ Germ ) For a long time it wu a diqnited 
p<nfit irhetlier tbe sponge of commerce belon^d to the animal or the vegetable 
kingdom. Of late years the evidence has appeued to be ooncliuive as to its animai 
nature, and ^nges are nov regarded as a family of animals forming a class by 
themsdres, Porifera 

Tbe sponge consists of a soft gelatmons mass, mosdy sapported by an internal 
akeleton composed of reticularly anastomoBing homy fibres, in or among vhich are 
nsnally imbedded siliecoiis or oaleareona apieola Sponges are mostly manae>~teo 
or three species only being found in fresh -water. In the living state they possess 
lively eolours, and usaally grow in groupe—'upaii rock, shells, polypes, cmstacesB, 
and occasionally on searwee^ The homy fibres farming the Aeletoos of apongt'S 
are cylindrical and vanonsly united, so as to form a network, often of great ^nty 
dissolving tbe chalk from the sponge-formed fossil m that fbimation, many very 
deluate and regnlar systeins of meshes may be obtained. Beemtly aome beautifril 
sponge skeletons have been brooght to this oonntry from the Japanese seas. The 
gelatmons sabatance covenng tins skeleton resembles that of wtooh the pMea ui- 
futorva {Anniha) are compel, and appear tooonsistof minute aystema of cells, thoei 
on the sorfooe being farmabed with long vibratiie cilia During lifo, means of 
these, water, entering by tbe small apertures and readimgtbe bony channels expelled 
ID intermittent corrents Sponges are fixed a kind of root, by which they hold 
firmly anysaifaoe open which tb^ once fix themadres. Sponges may be propagated 
by division, but more usually by gemmoles, which detach themselves frim the parent 
body, and float about until twy find a flttiilg resting place, where they fix themadvea 
and grow Sponges adhere firmly to ^e rocks or other bodies upon which ibey 
grow, and are not to he detached without conaidersble trouble. The luhabitanto ^ 
the Gieosn Archipelago are trained from mfimey to dire fat these sabstances. 
Katnrahsts say there are three kinds of sponges, each of which u oonmosed of many 
species, and these frnm as many orders or diviaioua. The geama Spongia, which 
comprehends the sponges of commerce, » the ^pe The sihoeous spemgea, Sificeo, 
have tbe body, or gelatisoua porUon, curtonsly sttengthened with adioeooa spicula. 
Thp calcareooa sponges, Calcarea, have spim^ of carbonate of lime sappottmg a 
aab-earulBginoas substance, -whkh la not so eoft as tiie eovennga of Ae other 
apongea The horny sponges, Cornea, have no smenla, foe body is very pcoons 
and elastic, being composed of a fibro-comeous skdeton, foe parts of wbteh oonunn- 
lucste with each tHhn in all direcbona. Tbe ^Kuiges of commerce an obtained 
from the Mediterranean, Smyrna being the principal mart Spongea are treated 
with munstio (hydroeblone) acid to remove the lime, they ore then dried, -well 
beaten, and again soaked in water, which la fiwqaently changed. Very mferiiv 
aponges are prepared for foe English maiket by bleaching, either with hydrobUone 
acid or chlorine, fiy this meana a very good colour » ponced, bat foe spmige la 
rendered very rotten 

An intererting account of foe aponge fishery oS tbe Ottoman Archipelago, by 
M. Bdioti, foe Bntiah nee-consol at Rhodea, ^pean in foe Teeknologut, fnm 
whl^ foe ftillowuig partienlari are abatiaoted. **Bp<H]gea fom foe 
arti^ of exportotioD this distnet, and a great portwm of foem la sent to Qiaat 
Britain There are neariy as many different quahtiea of fine^ oornuem, and ooane 
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nMiM M ibm m ipoti «f AAcKy. Tto b tUi <|Mrt«r on Icnatn in 
by the BUM! of tiba n^aMvo ooaiti where Ae iahebtaoti of the idakda 
fli the Ottonm AnUpdego div« ftw nwgee. These auy he dnrUed into firo 
cstegtHTie^ besides As ordinary o l ns s Mes fl oa of flue, oammoii, sod oosrse. 

1 Beogssi (oompriwog Ae flsheties tt Ae Golf of Bistra^ Tnpidi), Few flue 
flpoa^ are fished in Aiagalft they sire dark coloured end hollow bAeoentn The 
eammm and ooarse sponges, oa aoooaot of Aarmoe form, are eoasMered Ae best 
after V e ndTwitiri 

2. Hucliitlis (fisheries between Egypt and Cape Bassem). All Aeae sponges are 
of a heaatilU etdouri and mostly of fine Anns. 

2 Sym (flsbenee ftun Egypt as far as Alezandretta) lliese qKingss are inferior 
to those found between Tnptdj find Egypt 

4 Csmaina (flsbenee from Aiexandretta, as far as Cartel Rosso) Thesesponges 
are considered of a very Infenor quality, in caoseqaenee of thnr being reddish towards 
Ae root , this is probably owing to the natore of Ae rocks upon wmch Aey grow 

5 Cy^s. The sponges ^ed on Ae north side of Ae island, boA fine and 
oominoD, are very muA aiqienor to Aose fished on the sonA side | Ae latter being 
almost rotten 

6 Crete. The sponges fished on AesouAooast of Am island are 8upert<y to those 
fiAed on Ae north. 

7 Bhodee (Cireeh Islands) AlAough finer Ann Mandruha, tlieir forms are not 
so good. 

g Turkish Islands The fine ^onges are more irregular in Aar forms than those 
friw Ae preeedbg islands. 

9 Greece. These sponges are considered the mast infrnor, in consequcDCe of their 
very irregular forms. 

One must not suppose that there are spots where there are nothing but good sponges 
found, tor even m Mandruha there are only ao ];)er cent of Ae fine sponges. 

Merchants when they purchase sponges take into consideration Ae ftmn, sue, and 
cotour, the quantity ef extraneows matter, such as stoocB and sand, which come out in 
proporuon of Aeir being washed more or less when fished All Ais readers Ae trade 
Toy difficult, the more so as (wiA Ae exception of Mandruha and Bengasi, which sre 
sold so mneh a piece) Ae sponges are usually sold in a lump XiStterly Ae divers 
have offered their sponm for sale wiAout sanding them (finding that it was no pnffit 
to do id) and Ae mer^anls again purchase Aem by weight 

The following partienlarB show the namber of boats from each island, and the 
nnmbec of piastres doived frmn Ae fisheries, in Ae year I8fi3 


miagipot. 

Bengasi - 



Boat!. 

. 65 

INsitrei 

1,440,000 

Mandmba • 


- 

- lor 

2,110,000 

Syna 


- 

. 20 

430,000 

Caranuiia - > 


- 

- no 

1,500,000 


-e. 


- qa 

Wkim. 

Ctiba 


- 

- 45 

800,000 

Tnrkuh Islands 


> 

- 140 

1,950,000 

Greece > 


- 

- 100 

1,400,000 


The Turki A pustre has a Tulne of 2^ 

Mr P L Simmonda gives the Allowing as the quantities and value of all kinds of 
fpongea imported imo Ae United KingdaiQ from 1&S9 to 1869 


1869 - - - 

lbs. 

- 204,772 

AS6,240 

1860 • 

- 272,588 
< 697.829 

48,095 

X : : : 

187,489 

- M4.S82 

100,204 

1863 - - 

- 474,749 

77,907 


A Fieneh savaa^ M. Artas, has bean experimentuig cm Ae bleaching of ifpooges. 
Some good spMtgea were weR waAed in river water Whilst still wet, Aey were 
plaeed m a baA of sia parts water and one part oommenial hydroehloorie acid, and 
were allowed to maun antil all Ae eaibonio acid gas wsa disehi^ped. They were 
Aen washed anin, sad afterwacda stmag togeAer and immersed in bydroctAww 
acid ddnted win fi per eent. of hyposnl^te of soda disnlved in water. The voisel 
was Aen ekiaed and left for 4& hmn, when Ae ipongee were taken out, washed and 
dried. H. Artaa tried asioAer enperfaunt A wl^ Ae quaoti^ of hypoenlphita of 
aoda wae draUed. In a Alid expensaat tt« gouges were, <m removadfran Ae 
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tictted lAiSk hyidrocbkirio idd, lalifeqseB^ iradfed^ iSd fto O^Mfid to 
nlpboroofl wdd gu. The apooget, llowerer, hy «teh of t&flM proeea»M ira« boC 
dKBon^l^ bleached, ud a fiMurth medwd waa Med lie eponsea-wierewflU iradied 
ia hot diluted aoda lye, dien placed m a bath of veak hydraeUane aeid aod hypo* 
milpbito of aoda, oong only half tibe qaaouty of hypwralphite that va« need la tlw 
first expenment, and a vexy aatialbotory result iraa tfau obtained. 

SPOKOILLA A genus of sponges, vliich are found in firesli water. In 
England two species cmly ire found. They attach themselTas to stones and old 
wood-woriE in still or in slowly morlng water 

SPOON MANUFACTURE. See StrAMPna or HisTALa. 

SPRUCE BEER is pfepared as ftdlows Eaaence of spme^ half a pint, piig^ntn 
and ginger bmised, of each 4 ounces , hops, fiom 4*to 6 ounces { water, 3 patlonn 
Bod fbr ten minut^ fiien strain aod add 11 gallons of warn water, a pint of yeast, 
and 6 pints of molasses. Mix and allow the mixture to ferment tm twenty hoon 
SPRUCE!, ES^NCE OF, is prepared by boiling the yonng tops of the Abut 
ntgra, or black spmce, m water, and concentratuig the decoction by eTaporation. 

STAINED GLASS. Under Gi.a8s, a general account of the prooemes for 
eolcoring glaas has been given , for the manu&ctore, however, of stained glass lor 
windows, some special details have been reserved for this piUee. 'When certain 
metallic SKidfls or chlorides, ground up with proper fluxes, are painted upon glaas, 
their ooloon flue into its surface at a moderate heat and make durable pictures, which 
are frequently employed in ornamenting the wmdows of diarchee, ss w^ as of other 
public and private baddings. The coloun of stained rfass are transparent, and 
are therefore to be viewed cmly by transmitted light. Many metallic pigments, wbicli 
afford a fine effect when applied cold on canvas or paper, are so changed by vitreous 
fusion as to be quite mappheable to pamtiug in stained glasa 
The glass proper for receivmg these vitnfying pigments should be colourless, uni 
farm, and di^ult eff fusion , Cor which reason crown glass, made with Uttle alkali, 
or with kelp, u preferred When the design u too large to be contained on a single 
paoe,fMveral are fitted together and fixed m a bed of a^ cement while pamtiug, and 
then taken asunder to he stparately mlgected to the fire. In arramgmg the glam 
pieces, tare mnst be taken to diembute the joinings, so that the lead fl^e^work may 
interfere as little as with the effect 

A design must he drawn npon paper, and placed henealh the plate of glass , them A 
the artist cannot i^ulate hw tints directly by h» pallet hut j^y specimens of toe 
colours producible hia pallet pigments after they are fired The upper side of the 
glam being sponged over with gum.water, affords, when dry, a surface proper for 
receiving the colours, without the risk of their running irregularly, as they would he 
apt to do, on the slippery glass. The artist first draws on the plate with a fine pencil 
all the traces which mark the great outlines and shades of the figures. This » usually 
done in black, or at least some strong colour, auch as brown, blue, green, or red In 
laying on these the painter is guided by the same principles as the engraver, when lie 
produces the effbet tA light and shade by dots, hues, or halehes} and he employs that 
colour to pTxiduce the shades, which will haruumise best with the colour which is to he 
afterwards apphed , but for the deeper shades, black is in general used. When this is 
finiriied, the whole puture will be tepresented m lines or ha^es similar to an engraving 
finished np to the highest e^t possible, and afterwards, when it is dry , the vitnfying 
colours axe laid on by means of larger hair pencils, their selection being reguUied 
by the buxnt specimen tints When he fin^ it neeesKry to lay two cohnirs adjWng, 
which are apt to run together m the kiln, he must apply one of them to the back of 
the glass But the few principal colours to be presently mentioned, are all flut colouis 
whiw do not run, except the yellow, whuta must therefore be laid on the opposite side 
Aftd^ colouring, the artist proceeds to bring out the lighter effects by taking off the 
ooloiir in the proper place, with a goose quill cut like a pen withoot a By 
working this upon the gla^ he removes the oolout from the perU wheifi the lights 
ahculd be the strongest , such as the hair, eyes, the reflection bright antftce^ and 
light parte of drapenea. The blank pea may be employed either to make the hghts 
by luux, or hatchea and data, aa is moat snitable to the anlqect 
By the metaHie preparations now laid upon it, the glaas is made ready for being 
fireA in order to flx and bring out the pn^er eolonrs. The ftirnaoe or kiln best 
adapted for this purpose, » aunihr to that used by ensmellers. See Ehaxbu, and4he 
Gtaxe’kdn, under Fottest It consists of a mnfie or arch of flre-day or pottery, so 
set over a fire-plaoe, and so surrounded by flues, as to receive a very considerable heat 
witbm. in the most equable and regular manner, otherwise some porta of the riaas 
will be melted i while, on oUien, the aupetfioial film of odours will lemam ourftimed. 
The m o ut h of the mi^e, and the entry for introducing fliel to the fire, sboidd be oa 
t^pamte iidlet) to prevent as mneb aa powible the adnisston of dost into file muffle^ 
Von. HI. , ® B 
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apuaiileail&ijfLAtaMaffeaii. teuy i rf ’■Mi laraai 
ttecp-li^«oallov thantiittBiratek Aeptwrotaf Aettaudf^ted to vithdttw 
tral sl^ of pamtod «Mi Ae pnsdaal tfaiti owd lo toe pietwo. 

Ik miM he BH»e of tbst- WbnAarj ftre^y, flat at jti bottom, aad mW s 
or 6 mehet bgh, viA swA aa andwd tap as iomj make the roof strong; and so ebee 
on aO sidw as to exelsde eotinly the smoke and flame. Ob the bottom of the mnfle 
msmoodibedftf sifted lime, freed ftomvater, shoot half an inch thick, mort be pre- 
pared IhrToeeiTing the psnecfi^asa. Somedmea several pistes of ghue are laid over 
each cAee 'with a layer of dry polTerakni lime between each. The Are u now 
lighted, and moet giadoally rmaed, lest the glass should he hroken i and after it has 
attaiBcdto IIS fbO neat, it moat he k^ihr three or four hoars, more or left, sooordmg 
to the of Ae tral sl^ , toe yellov ooloor being pnoeip^ty watehed, es it 

18 finmd to be the best entenoa of the stete of the others. 'When Ae eidous ere 
prqieily bont in, Ae fire u snffered to die avsy slooly, so as to anneal the glass. 


STA1HE1HH.1BS PXQXBirTS. 


eobur — Take an ounce of red lead, tvo oonces of red enamel (Venetian glass 
enamel, from alum and copparaa ealcined tooeAer), gnnd them to fine powder, and 
waA thu » wiA spinA (alciAol) upon a bard stone. When slightly baked, this 
prodoees a ileih coIoiip. *' 

Sbei colour — lUe 14^ ooneesof iiuAy sealei of iron, mix them wiA two 
onnees of white glass (crystal), an ounce of antimony, and half an oonee of manganese, 
ponnd and gnnd these mgredienta togeAer wiA strong winegar A brilliant lilack 
may also be obtained by a mixture of oohsit blue wiA Ae oxides of manganese and 
iron. AnoA» black is made from three parts of eryatal glass, two parts cS oxide ot 
copper, and ooe of (riass of) antimony worked up toother, as above 
Broun colour, — An onnoe of white giaae or enamel, half an ounce ot good man- 
ganese, ground together 

Bed, rote, md broum cahiat are made frmn peroxide of iron, prepared by nitno 
aoid The flux conaists of borax, sand, and mmiom to small quantity 
Jbd colour may be likewise obtained from one ounce of red chalk pounded, mixed 
with two ounces of white hard enaioel, and a LUle peroxide of copper 
A red may also be composed of rust of iron, glass of antimony, yellow glass of lead, 
■neb as IB lued by potters (or litharge), each in equal quantity; to which a little sul- 
pbnret of silver is added. This composition, well ground, produces a very floe red 
ooloor on glass; fHien protoxide of copper u used to etain ^ass, it sesames a bnght 
red or green odour, accordmg as Ae glass is more or less heated in the Arnace, the 
fbnner oorreapondmg to the orange protoxide, Ae latter having Ae copper in Ae sAte 
of peroxide. 

Sutret and brown rede may he ohUined by mixtures of manganese, orange oxide 
of copper, and the oxide of ircm called umber, in Afferent proporhoni. They most 
be mwioiuly flued wiA ntreous solvents. 

Green emur — Two ouncos of brass calomed into an oxide, two ounces of minium. 


eight onncee of white sand , reduce them to aflne powder, which is to he enclosed 
m a well luted cnioihle, and heated strongly m an air fomace fas an hour When the 
mixture u cold, grind it m a brass mortar Green may, however, he advantageously 
ofroduaed by a yellow on one side, and a bine m Ae o Aer Oxide c/g chrome has 
been also employed to sAia glass green. 

AfinepJIou eeJow Take fine silver lommated Am, dissolve in bitnc acid, dilate 


with ahandance of water, and precipitate wiA solution of sea salt. Mix this cMortdo 


of Oliver, ID a dry powder, wiA Aree tunes its weight of pipe-elay well hnrot and 
ponnded. The hack of the glass pone is to be painted with A» powder, for yhen 
pointed cm Ae face, it la apt to run into Ae oAer ooloara. 

Another ysUno can be ma d e by mixing aolphide of sdver with glam of antimcmy, 
and yellow ochre previooaly ealcined to a rod-brown tmt 'Work all theae powders 
togeAer, and paint on Ae hack of the glass. Or silver lamxna melted with sulphur 
aim glass of antmumy, Arown into water, and afterwards ground to powder, 
afford a ydlow. 

A pab peUow may be made wiA the powder reeulting from brass, solpbnT, and gUws 
of antimony, caloined togeAer inw onioihle till they cease to smoke, and then mixed 
w^ a little hurnt yalAw ochre 

The fine ydbw of M Mennd, is prepared from chloride of silver, oxide of amc, 
white-clay, and rust of iron. This mixture, eimply ground, is applied on Ae glaai. 

Qnispe i»lMir.'~-Take 1 pant of iilvee powder, as precipitated from Ae nitmteTof 
that metal platea of owper, and washed , mix it wtA one part of red ochre and 1 of 
yellow, fay coreftil trjtnnimii , gnnd mto a Ahi pap wiA od n toipeiitijie or lavender, 
sod ^iy Am WiA a brush, Ay, and hum H 
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In tlu FkBotapUDoi SfioatmBt of December, 1836, ihe uioiiysuiii ndKir of an 
iageniona esuy, **On ibe Art of Glau-paiatiDg, " that if a targe proportion of 
ooM bu been employed vith fhe silrer, &e atain la ydbiw , if a atn^ proportion, it 
» orange-oolonnd ) and by lepeated expoeiue to ttta fire; witboot any addilifl^ 
oolo«ri^*nutter, the orange ma/be converted into red bat thia coavemon reqnirea 
a nice managemeat of tho heat. Artuti often make ueof paneo ocflonred timm^uNit 
their aabstaDoe m the jdaH-hoiue pota, becanae the perfect tranaparency of aach glaaa 
gireia brilhaneyof effect, which enamel pamtinKidwaya more or lew opaque, eamuit 
rival It waa to a glaaa of tbia kind that the old gbai-pamtera owed thw qplendid 
red. Tbia la, m die only point in which the modem and ancient proeeaaea 
differ , and la the only pari of the art which jvm ever really lost Inatwd of 
blowing platea of aolid red, the old ^aaa-raakeTs (like thoae vt Bohemia for aome time 
hack), to.^a<A a thin layer of bnlliaot red over a snbstratiim ot colonrleea ^aa, 
by gathenag a lump of fiie wer upon the end of their iron rod in one pot covering 
with a layer <ff the former m another pot then blowing oat the two U^ther into a 
globe or ojdmder, to be opmed mto cmmlar tables, or into rectangnlar plates. The 
elegant art of tinging glaaa red by protoxide of copper, and flashing it oo oomnum 
crown glaw, haa beowe general within these few years. 

That mid melted with flint glass stains it porple was ongmaUy diseorered and 
practise^ as a janfitable lecret by KnackeL Gold has been recently need at Binning^ 
ham for giving abeantifol rose^coloiiT to scent bottles; The proportion of gtdd should 
be very sinaU, and the heat very great, to pToduce a good The glass most 

contain either the oxide of lead, bisinath, sino; or antimony { for orown glass will take 
no cidoiir feom gold. Glnu eombmed with this metnl, when removed from the em- 
oible, 18 generally of a pale rose colour , nay, Mmetimes is as coloariees as water, and 
does not awume its mby cobur till it has been exposed to a low red heat, either 
nnder a muffle, or at the lamp Thu operation must be nicely regulated , because a 
slight exoess of dre destroys the c<^aT, leavmg the glass of a dingy brown, hut with 
a green transparency like that of gold leaf It la metalho gold which gives the 
ouiour; and, indeed, the oxide is too easily reduced, not to be convtfted mto the 
metal by the intenae heat which is necessarily required. 

Coloured transparent glass is applied as enamel in silver and Jpld i^outerie pre<> 
Tiously bnght-^t in the metal with the graver or rose<engme The cuts, reflecting 
the rays of bght from their numerous surfiices, exhibit through the glass, richly 
staiaed with gold, silver, copper, cobalt. Sce^ a gorgeous play* of prismatic coburs, 
varied with ev^ change of aspect When the euamd is to be painted on, it shonld 
be made opalescent by oxide of arsenic, in order to produce the most agreeable effect 

The blues cf vxtnfted ooloura are all obtained from the oxide of oobah. Cobalt ore 
(solidiide) being well roasted at a dull red beat, to dusipate all the snlphur and 
araeuio is dissolved, m somewhat dilute nitne acid, aud after the addition of much 
water to the satui^ed solution, the oxide » precipitated by carbonate at soda, then 
washed upon a filter and dried The powder is to be mixed with thnee its weight of 
saltpetre ( the mixture u to be deflagrated m a cmcibU; by applying a red hot cinder 
to H, then exposed to the beat of ignition, washed and dcii^ Three ports of thm 
oxide are to be mixed with a flux, oonsiating of white sand, borax, nitre, and a lutle 
chalk, collected to fitsion for an hour, and toen gronnd down into an enamel powder 
lia use Blocs of any shade or intensity may be obtained frrom the above, by mixing 
It with more or less flux. 

The beantiM greenub-yellow, of which colour so many ornamental glass vessels have 
beenlately imported from Germany.is made m Bohemia prooesa Ore 
of aramnm, Urem-odre, or [/rwi-ffiitimer, m fine powder, being roasted and dissolved 
in « itrie acid, tha filtered solution is to be freed from any lead present in it by the 
eautioiia addition of dilute aolphuric acid. The clear green solntion la to he evaporated 
to dryness, and the masa ignited till it becomes yellow One part of this oxide Is to 
be mixed with S or more parts of a flux, oonswtiog of 4 parts of red lead and 1 of 
ground flint } the whole fused together and then reduced to powder 

ChroMs ftiam . — Triturate tog^er in a mortar eqaal puts of chromate of potash and 
flowers of snlphnr pot the mixture into aerucible and fiise. Pour out the fluid mass; 
when cook gnnd and wash well with water, to remover the sulphnret of potash and to 
leave the beautifU green oxide of chrome. Thwistohe eifflectediipon afiHer, dried, 
rubbed down along with tbnee its weight of a flux, consistmg of 4 parts of red lead 
and 1 part of ground flints fosed into a transparent i^bss, the whde is now to ho 
melted and afterwards redooed to a fine powder 

Ftb&C — One part of calcined black oxide of manganese; 1 iff safiEre, 10 parts <d 
white glsss pounded, and 1 of red lead, mixed, flised, and ground. Or gddpirpls 
(Coma’s purple prwpitato) with chloKilver, prevlonsly foaed with ten tiUMS its 
weight of a flux, eansistmg of ground quarti, borax, and rad lead, all m^ied togeUber 

3b » 
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Or MhOoBoftmboiigdroi^ iatoftluse qnnti^af wtter.foliitbncf nUfttt ofsilTiir 
Wj be liNt idaed, wid tSm adndoii of ^ in <^w ngia, in prq^ prapomom. 
^le jmoipnate to be nuzed with Ann and ftued. 

AOUMPI VO OF METALa The Allowing iagenkwe maohine Ihr maan&etnr- 
»g metal q^oone, Ashe, and other eitiolee, wae made the catdeet of a patrat by Jona- 
than Haync, of Oerkenwdl, in Hay 18S& He emplc^ a atamjang-meehiiie with 
dies, in whioh the hammer is raised to a height between gnidei. and u let fUl by a 
tng^ He prefere Szing the potnhersnt, or relief portion ef the dye, to the sta- 
tionary Uook, or bed of tl« etamping^nachine, and the coonteipait or intagluv to 
ta* fikUing ti M wiiM ip or rania 

The peooliar Aatnre of Improvement in tbs maniifiustnie oonsists m prodoemg die 
opoon, ladle, or fbrk peiAot at tiie blow in the Btam^W'maohme, and reqninng no 
further maoipolatioa of sbapug^hy simply trimming on the barb or fin, and pdhiuing 
the snrAoe to renda the aiticile perfect and finished. 

Heretofore, in employing a stamping-machioe, or fly-pre», for mann&ctanng 
spocma, ladles, and for^ it has been the practice to give the impresflicm to the handles, 
and to the howls or prongs, by distmet operations M different dies, and after having 
ao partially prodnoed the pattem upon the article, the handles had to be bent and 
finned hy the operations of fllling and bainmenng. 

By his improyed form of dies, which, banag carved Barfooes and bevelled edges, 
allow of no parts of the &oes of the die and counte^dle to come m contact he is 
enabled to ^odnoe eoanderahle elevations of pattern and form, and to brmg op the 
article perftot at one blow, with only a slight Wh, or fin, upon its ed^ 

In the aceompanying drawings^ Jig 1682 is the loner or bed die w producing a 
spotm, seen edgewise, ^ 1683 is tlie fine of Urn upper, or coaoter die, corresponding! 

1683 



^ middle of the pur of dies, 
showing the space m which the 
metsf u pressed to form the spoon. 

Tomaniifitottire spooaa, ladles^ 
or fiorfca, aeoording to his im- 
proved process, he first foiges 
out the ingot into fiat pieces, of 
foe shi^ and dimensions of foe 
dio of the jateoded artiole , and 
if a spoon or ladle is to be made, 
gives a slight degree of concavity 
to the howl part , bnt, if neces- 
sary, bends foe back, m order 
that it may he metre steadily and 
bend mote aooutately, npon the 
lower die, ifafiirk, be cats or 
otherwise removes portions of 
the metal at those parts which 
wiU mtemoehetween foejmuiMi 
and, having fons prodn^ foe 
nde embryo of the intended ar- 
tiole, serapu tts entire smOoe 
clean and free from oxidauoin- 
eeale. or fire stndn, when it m 
ready to he introduced mto fon 
staiDping^nacluiie; 





STABCfl. 


741 


IZ«noir fixes the lover die m the bed of the stunpug-iiuusluiie, iibowaata!» 0 ) m the 
eleratKHiB^ 1686 and 1686, and fixes, in the hiuni^ A, the iqiper or eoottter-die. 
c, accnratelr adjusting them both, so that they may oorreapond ex^y vhen brought 
together He then places the rudely-formed article aboro described upon the lover 
die, and having diavn up the hammer to a sufficient eteratum, by a vuuQatt and rope, 
or other ordinary means, Jets go the trigger, and allovs the hammer, with the coonteT- 
die to fall npon the nnder die, on which the article is placed , when by the blow thas 
given to the metal, the true perfect figure and pattern of the ^loon, ladle, or fork 
u produced, and which, ss befim said, will only require the removal of the slig^ 
edging of barb, or fin, with polishing, to finish lU 

On Btnkmg blow, in the opei^oa of otampdlg the article, the hammer wiU 
recoil and fiy np some distance, and if allowed to &I1 again with reiterated blows, 
would u\|ure bodi the article and the dies , therefore, to avoid this inconTemence^ 
he causes the hammer on recoiling to be caught by a pair of palls Indeed into va^ 
on toe &ee of the standards, seen in the Agues { the hammer of toe Btamping< 
luachme, is seen raised and suspended by a rope attached to a pair of jointed honks or 
holders, d, d, the lower ends of which pan into eyes, e, e, extending from the top of 
the hammer 'When the lever or trigger, t, is drawn forward, as in 1686, the two 
inclined planes, p, p, on the axle, A, press the two 1^ of the holders, ^ d, inward, and 
canae their hooka or lower eoda to ^ -aitodrawn from the eyes, e, e, when the bemmer 
instantly falls, and brings the dies together such is the ortoDaiy oonatmetion of the 
stamping-machine 

On the hammer &lling from a eons^erable elevation, toe violence of toe blow 
causes it to recoil and bound upwards, as before mentioned, it therefiwe becomes 
necessary to catch toe hammer when it has rebounded, m order to prevent the dies 
oontmg again together , this is done by the following mechanism — 

Two latto levers, i, i, are connect^ bj joints to the upper part of toe hammer, 
and two pall levers, A, A, turning npon pms, are mounted in toe bridge, i, affixed to 
toe hammer Two springs, «, m, act against the lower arms of these levers, and 
press them outwards, for the purpose of throwing the palls at toe lower ends of the 
levers into toe teeth of the ratchet racks, n, a, fixed on the sides of the upright 
standards 

Prenonsly to raising the hammer, toe upper ends of toe pall levers, A, are drawn 
back, and the latches, t, being brought down npon them, as in^ 1686, the levers, A, 
are confined, and toeur palls prevented from striking into toe shde racks , but as toe 
hammer foils, toe ends of the latches, t, strike upon the fingers, o, e, fizmg to toe side 
standards, and liberate toe palls, toe lover ends of which, when toe hammer rebounds, 
alter stamping, catch into the teeth of toe racks, as ui^ 1686, and thereby prevent 
toe hammer ^m again descending 

STANNATE AND STANNITE OF POTASH AND SODA Stannates and 
stuinites of alkalies are valuable mordants in otoco printing, and are prrasred by toe 
patented plan of Messta- Greenwood, Church, and. Bamea, as fiiUows — roc toe stan- 
nate of s^ SS lbs. of caustic soda arc firat put into an iron cmcible, heated to 
a low red heat, till the hydrate be produced, to which 6 lbs, of nitrate of soda and 
4 lbs of common salt are introduced lYhen the mixture la at a fluxing heat, 10 lbs. 
of foatoered block tm are added, end it is stuned with an iron rod. The mass now 
becomes dark coloured and pasty, and ammonia is given off (toe tin decomposmg 
toe water of tha hydrated soda and part of the nitrate of Boda> The stirnng is oon> 
tmued, ns well as toe heat, till deflagration takes place, and toe mass becomes red hot 
and pasty This product is Btannate of soda. It may be purified by solntion and 
crystallisation. 

Stannite of soda is made by patting 4 lbs of common salt, ISi lha of canstie 
soda, and 4 lbs of foatoered blixk tm mto a hot iron crucible over a fire, and stirring 
and boiling to dryneis, and as long as ammonia is given 'What remains is stan- 
nite of soda. 

To produce the tm preparmg hquor, 3 lbs. of stannade of soda are dissolved m 
1 gallon of boiling water, a^ 3 gallons or more of cold water, to bring it to the 
rei^red strength The alaniute m soda is treated In toe same wav 

The process of Hr James Yoong is mndb more recent, and presents a very 
beantifol applieatitm of science Instead of reducing metallic tm from the ore, and 
oxidating the metal agam to form toe stannic acid at the expense of nitno add, llfr. 
Young takes the native peroxide of tm itself and fiises it with soda. The iron and 
otoer foreign metals present m toe ore are insoluble in toe alkali, so toat aolntom 
of the fined mau in water, a pure stanaate of soda is obtained at once. It is crys- 
tallised by evaporation, and obtaned m efiBoresceat eiystala contdnmg nine equiva- 
lents of water 

BTABCH idmidaiif Feeoltt Fr , StSrh Gevm > w avrhite pedverakot substanfie, 
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Ilf aueiMM^^ spherotdi, irkieh are liagi eontidsiiif dit aaiylawaw 
U ezuti » • gnat mutf diflnieiit flaoi^ and yanea is tba fans and am of 
Its nueroaec^ partielM As ftond in soinr plants, it coaaiatB «f qibmeal pstrtioles 
^ of w inch in diasiater , and in okhen of ovoid partiolea, ^ or ^ of an ndk 
It oeeor* — 1 In die seeds of dl tlie aeotyledoaona jdants, among are the 

aerenJapeerasef ooni,aDd tbosa of odieramaRKM a In the round peraaaial tep 
roots, irbidi ahoot up an annual atam , m the tuberose roots, sodi aa potatoM, the 
OohvoIpiJmm bateita» and sdii&s, die HsbmlAus tahsronis, the JotropAs RaniAot, Ac , 
vhidi contain a gred quantiQr of ih 8 la the ateo» several monocot} ledoooiu 
plants, especie&jr of the palm tnbe, vheoee sago comes , hat it u rery nrelf ftctid 
in the steins and branehas of the dieotyledonons plants, 4 It occun m many specus 
of lichen. Three kinds of stardi have been duttognuhed by chemists, that of 
wheat, that called tmdme, and hehm starch These thrro agree in being insoluhle in 
«old water, alcohol, ether, smd oils, and m being converted into sngar by eitlwr 
dilute Bolpfauno acid or diastase The main difibrenoe between them oonusts in their 
habitudes with water and lodme The first foimt with hot water a mucilaginons 
sdatioo, which oonstitntes, when cold, the paste of the laundress, and is tinsed blue 
b} iodine , the seeemd fbrms n granater precipitate, when its BOlatian in bouing hot 
water u suffered to cool, which is tinged yellow by lodme, the third affords, by 
cooling the ooueentmted solution, a gelatinons mass, with a clear liqmd fiomng over 
It, that contains little starch Its jelly beoomeB brown grey with iodine 
Ordouay MitucA — Thu may be extrseted ftom the following grains — Wheat, 
rye barley outs hnchwheat, nee, maize, millet, sp^t, from the siliqnose seeds as 
peas beans, lenules, &a , from tuberous and tap roots as those of the potato, the 
orchis, manioc, atrow-root, batata, Ac. Difibrnit kinds of com yield very variable 
quantities of stanch. Wbmt diifon m (his respeo^ aocordiog to the vaneties of the 
plant, as well as the soil, msnnre, sissoii, and climate See Bbead 
W heat partly damsg^ by long keeping in granaries, may be smidojed for the 
mann&ctnre of starch, aa this constituent suffers less mjury than the gluten, and 
It may be used either m the ground or ungtound state, 

WiiA iMyrowid loAeat. — 'Die wheat being sifted ekan, is to be pot into cisterns, 
eovered with soft water, and left to steep tiU it becomes swollen and so soft os to 
he easily crashed between the fiogers It is now to he taken ont, and immersed m 
dear water of a temperature equal to that of malting barley, whence it is to be trans 
frrred iirto hags, wfteh sre placed in a wooden ^est containing some water, and 
exposed to strong prennre The water rendered milky by the starch being drawn 
off by a tap, fresh water is ponred in, and the pressore is repeated Instead ef 
petting tiie swollen gram into bags, some prei^ to gnnd it nnder vertical edge- 
stones, or between a pair of hoiuontal rdlers, and then to lay it m a cistern, and 
separate the starchy liquor by datnaboa wuh soocesuve quantities of water well 
stured up with it Ihe residnary matter in the sacks or cisterns contain much 
vegetable albnmen end ^ten, along with the husks, when exposed to ihrinentation, 
this afltords a small quantt^ starch of rather mfonor quality 
The above milky liquOT, obtained by expresaioo or elutnaiion, u run into large 
asteniB, where it depmts its starch in layers sneoessively less and less dense, the 
uppermost eontainmg a consideralde proportion of gluten The snpernstent liquor 
being drawn off; and fresh water ponred on it the whole must he well stirred up, 
allowed agam to settle, and the surface liquor withdrawn. This washing should 
he repeated as long as the water takes any perceptible colour As %he flist tartud 
Itquor contsms a mixture of gluteu sugar, gum, albuinen, &o, it fonnents readilj, 
and produces a certau puition of vinegar, which hdps to dissolve out the rest of 
the miagM ^nten, and thus to bleach the atarch. It is, in fret, by the aetiou of 
tlus fenaCDtod or soured water, and repeated washing, that it is parifli^ After the 
last depositioa and decantation, there appears on tlm sorfroe m the starch a thm 
layer ef a slimy mixture of gluten and albnxneD, which being soraped off serves for 
fo^mg mgs or oxen, midenieaUi will be found a starch of good qu^ty. The 
h^ers of diflbrent sartt ate ffien taken up with a wooden shoi^ transfened into 
aemunte eunenis, whero they are agitated with water, and psaaed through fine sieves 
A^thispsp is once more well settled,^ Clearwater is ^wo off the starchy mass 
11 taken out, and laid on linen chMhs m wicker baskets, to dram and becosna partmlly 
dry When noScimiay flmv it is eto into pieces whieb aresiirHid span other id( 4 bs, 

and thOTougUy desiccated in a pn^r drying room, which in winter u heated by 
■toves. The nmier aturfhee of the starch js generally scraped, to remove any dusty 
nutter, and the rosultiiig powder u sold in ihirt state *^001 ymldt, npou an av^ 
age, only from 85 to 40 per cent, of good starch. It dumld aiford aore by skilfiil 
management 

IfiiA eruiM ickMt.-*Ia thuoott&try, wheat enihed betweea iion n^los v hud 
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to ftoep m u maoh -vater as mil iret it thorongUy^; lo finir or fira daja the adxtnn 
ftments, soon afterwards settle^ sod » ready to tie wadied cnrt intli « qaautity 
of water uto the proper fennentiog rats The conuusL tuue atlaved tog the steep 
IS from 14 to 20 d^ The next process eonsuts la reBumng the stuff Anua the 
TSts into a stoat rottad bosket set aeroes a back below a pump. One or two mm 
keep gomg rontid the basket, ttimns w the stuff with stmig wooden ehor^ white 
another keeps pumping water, till all the /orma is oompletely washed ftoni the 
WhenCTer the sulpscent back is ftlled, the liquor is tsken out snd strained through 
hur sieves into square Ihunes or eisteros, where it is allowed to settle fbr 24 hoars , 
after which the water is run off from the deposited starch by plug toans at ddferent 
levels in the side The thin staff, esBed sWt, nppn the surfttce of the starch, is 
removed a tray of apecalur ftinn Fresh water la now mtroduoed, and the whole 

being Well mixed by proper agitation, is then poured upon fine silk sievea What 
psssra through is allowed to settle for 24 hours, the hqnor beuig withdrawn, and 
then the dimes, as before, more water is sgam pooied m, with agitation, when the 
miKtnra is again ftirown upen the silk sieve The milky liquor is now suffered 
to rest for several days,*--4 or 5,— tiU the starch becomes settled pretty firml; at the 
bottom of the square cistern If the starch is to hare the blue tint, called Poland 
fine smalt must be mixed m the liquor of the last sieve, in the propoirtion of 2 or 
8 Ibe to {he ewt. A ccnudcTable portitm of ffieee siuaea may, by good management, 
be. worked ap into atsreb by elutnation and straming 
The elaich is now fit ^ &omtp, by ehovelliag the cleaned dqionC into wooden 
chests, about 4 feet long, 12 inches broid, and 6 inches deep, perforated tbrougbout, 
and lined with thin canvas When it is twined and dried into s compact mass, it u 
turned out by inverting the chest upon a clean table, where it la brol^ into pieces 
4 or 5 inches square, by laying a ruler underneath the cake, and giving its suiface 
a cat with a knife, after wuoh the shghtest pressore with the hand will make the 
fracture These pieces are set upon half hnnied bneks, which by their porous capil- 
hrity imbibe the monture of the starch, so that its under snrflioe may not become 
hard and horny When sofflciently dn^ upon the bncka, it is put into a stove 
(which resembles that of a sugar rrflaery), and left there ^1 tolerably dry It » 
now removed to a tables when all the sidra are carefully scraped with a knifo, it 
IS next packed up m the papers in whidi it is sold , these package^ are rehirned into 
the stole and subjected to a gentle heat during some days , a point which requires 
to be skilfully regulated • 

I>aring the dryings starch l^hts into small pnsmstic eolamns, of eimsidenble regu- 
larity When kept drv, it remams unaltered for a very long penod. When it is 
h< ated to a certain degree in water, the envelopes of its spheroidal particles burst, 
and the/onaa forms a mucilagmous emulsiau, magma, or paste When this apparent 
solotuin IS evaporated to dryness, a hnttle, bornr looking substanee is obtamed, quite 
different m BspmfSram starch, butaimilar m chemical habitudes When tiie moist paste 
IS exposed for two or three montbs to tbe air m summer, the starch is converied into 
sugar, to the amount of one third or one half of its weight mto gum and gelatinous 
starch, called amtdme by De Saossure, with occasionaiiy a remnons matter Thia 
curious change goes on even la close vessels 
Starch /iom p^tata — From the followipg table of analysis, it appears that potatoes 
contain from 24 to 80 per cent of dry substance — 


• 

starch 

Fihrons pa- 
renctotna. 

\eg Alba, 
men 

Gun, Sugar 
and Saha 

Water 

Red potato - 

154 

70 

n 

92 

fto 

Genninating potatoes 

15 0 

68 


8 7 

780 

Kidney potatoes - 

9 1 

88 


— 

818 

Large 1 ^ potatoes - 

12 9 

60 



780 

Sweet potatoes 

15 1 

89 

08 

— 

748 

Peruvian potatoes « 

15 0 

52 

1 9 

19 

76 0 

English potatoes * 

12 6 1 

68 

M 

17 

77 5 

Panaian potatoes - 

13^ 1 

68 

09 

48 

781 


The potatoes are first washed m a oylmdncal cage fonned of wooden apus, mafia 
to revolve upon a honaontal axis, in a trough filled with water to fiie level of the 
axis Thej are then reduced to a pulp hy a rasping machma, aimilar to that repce* 
seated m ^ 1GS7, 1668, where a is a wooden dnun ooveted with aheet-iroB, 
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•Mi with prouiDtBMii utde frcun paadnae out hohi from tha 

Bide It IB timad • wlnoh flxod upon each end of ue ibaft. The dram 
lonidond in » square wooden box, to prevent the potato>mBSh from being aoatteied 
about. The hsppert A. u attached to the upper fraine, baa ita bottom ooneentne with 
the raap-dram, and nearly m eontaot widi it The pulpiest, e, la made to ahde ont, 
BO M when frU to be nadOy replaced by another llie two alantnig boards, d, d, 
oondnet the pu^ into it. A moderate stream of water should be made to plav into 
the hopper upon tiie potatoea, to prevent the sutfroe of the rup from getting frtu with 
fibrous matter Two men, with one for a relay, will raap, with smdi a macbine. from 

to 8 tOM of potatoea in 18 hours. 

The potato pulp must be now.elutnated upon a ine wire or hair sieve, which la set 
npcm a frame m the mouth of a large vat. -while -aster is made to flow upon tt from a 
spout with many Jets. The pulp meanwhile must be stirred and kneaded bp the 
hand, or by a meehatueal bru&h-agitator. till almost nothing but fitvona partRles are 
left upon the swre These, however, generally retain about 5 percent of storcb, 
-ahich cUDttot be separated in this way This parenchyma should therefore be sub. 
Jected to a sepaiate raspmg uptm another cplmder The water, tnrbid with starch, u 
allowed to settle for some time in a back , the supernatant liquor is then run by a 
cock into a second back, and after some tune mto a third, whereby tibe whoie starch 
will be procipitated. The finest powder collects m the last vessel 'Ihe at&roh thus 
•btaincd, coDtamHlg 38 per jsent. of 
-water, map be used either m me moist 
state, under the name of grem fecula, 
for various purposes, as for the pra- 
paraticm of deztnne and staroh syrup, 
or It may be preserved under a thin 
layer of water, which must be re- 
newed from ume to time, to prevent 
fermentnuon , or lastly, it may be 
taken ont and dried 

Washing apparatus have been eon- 
wved by LamO, Dailly, Hack, Ver- 
mes, 8t^ and St Etieuoe These 
are contnvanees foTt working very 
large quantities of pdtetoes m a short 
time Hack’s macfaiue la stated to 
-work 80,000 lbs. ud potatoes daily, 
and m trals made with St Etienne’s 
rasp and atarch Diachinery, in Fans, 
which wss driven by t-wo horses, 
neariy 18 cwt of poutoea were pnt 
throngja aU the requisite operations m one hoar, including the pumping of the watmr. 
The prodoot m starch amounted to from 17 to 18 per cent of thepoWoes The quicker 
the process of potato-starch making the better is its quality volker proposed a pro- 
cess of roumg the potato to separate the starch. 

Hr. P I* Simmons, in a communication to the Society of Arts, has directed atten- 
uon to a great number of roots from which starch might be possibly obtaioed, espe- 
cially the yams, eddoes, cocoa (Arum eaeiJeHttaii). The same authority has edlleeted 
from vanooB sources the quantity of starch eontained in different tropical roots 
Sweet catemn, 87 per cent , bUter eossana, 16 to 89 per cent , comsmt yami, 84^ per 
eenL; arrow-net, 17 to 21^ per cent , Ba^does yum, 18} per cent , tewiui (Caia- 
dium tagtUe Jolttmi), 15} to 17 per cent , the Gumea gam, 17 per cent } tniok gam, 
14 to 16^er cent , sweet potato, 16} per cent , Plantam meat, 17 per cent 

Horse ehestsoto have been largmy used at Hanterre, near Pans, m the manofoc- 
tore of ttareb. 

In tile manufoctare of potatoatarch a consideraUe quantity of the produet is lost, 
owing to the strong affimty which the starch has for the fibre of the potato M 
Antim (Chemtaek GeatralBiait), Btates that the maunfhetater obtains only two thirds 
of the siardi, the remainder being left in the pulp. He suggests that tiiu thud may 
he utilised, by oODvertuig it mto sum by means of either malt or dilate sulphune 
acid By em|ditybg 10 per cent, of the acid to tiie dry fibre, the laMbanfication is 
complete la about two faonn and a half { but if only 8 or 4 per cent of acid is used 
the bmliog must be oontixiaed fiir at leate 6 houra. Ten per cent, of unUt effected 
the oouTcrdon in 6 hours. Sfr Cilveit has given the foUowuig anslysis of the 
potsto — Wofer, 74 , stereh, SO} Am remamder beuig fibroai, eankty, aaA aUisiUiM 
maUer 

fitorr&j^ecriate/hrayapfaatr*-!. Froai the ^Ih of Onsu^ jMdb. fleeSauOk 
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S Fram the mott of Um Martatia artmihaeeat of JTimideB, the Behewee, and 
other West India blandi, die powder called wrow^root ia obtained, a prooMS 
analogoiu to that for making potato stardL 

8. From the roots of themamoe, which also grows in the 'West Indies aO w^ as m 
AMca, the easMnx u procured, by a similar process. The jtuee of this phmt » 
pcHsoaona, from whudi the wholesome standi u deposited When dned with stirring 
upon hot mm plates, It agglomerates into smalt lumps, called teptoca; beingagnmmy 
feeuls. 

The characters of die difEbrent vaneties of starch can be learnt only from micro- 
soopio obsmratum, by vhieh means also their st^hlstusation w admjztore may 
be readily amertsin^ ■ 

Starch, from whatever eonroe obtained, is a white soft powder, which frela onspy, 
like flowers of snlpbor, when preseed between the fiogeis , it u destitote of taste aw 
smell, uDchsngeable in the atmos^ere, and has a speciflc gravity of 1 63 

Foe the saochaniiie changes whirii starch nndergbes by the actuui of dtostase, aee 

FnB]l[BNTA.X101T 

Xichsatne, a qiecies of starch obtained from Iceland moas (Cietrana u/oiidica), as 
well as tniiftiie^ from elecampane (/aala helentiuR), are rather ol^ects of chemical 
cunosity.tfaBn of manuflmtnres. 

There is a kind of starch made in order to be converted into gam for the oaheo- 
printer This convermon having been flrst made upon the great scale m this coimtry, 
has occasioned the product to be called Bnush gum. The fbUowing u the proceu 
pursued iu a large and well-oooducted estaldishment near Manchester — A range oi 
four wooden cisterns, each about 7 or 8 feet square, and 4 &et de^, is provided. 
Into each of them 2,000 gallons of water being introduced, 12| loa^ of flour an 
stirred in The mixture is set to frrment upon old leaven left at the bottom of the 
backs, during 2 or 3 day& The contents are then stirred up, and pumped into 
3 stone cisterns, 7 fret square and 4 feet de», as much water being added, with 
agitation, as will fill riie cisterns to the brim In the coarse of 24 hours the starch 
forms a firm deposit at the bottom , and the water ta then uphoned off The gluten 
18 next scraped from the surface, and the starch is tiansfrrred into wooden boxes 
pierced with holm, which may be lined with coarse cloth, wc not, at the pleasur# 
of tbe operator 

The starch, cut into cubical masses, is put into iron trays, and set to dry m a Urge 
apartment, two stones high, heated by a horuontal cylinder of tast-iron traversed by 
the flame of a frunsce The drying occupies two days It u now ready ibr con- 
version into gum, for which purpose it m put mto oblong traya of sheet iron, and 
heated to the temperature of 800° Fahr in a eastruon oven, which holds four of these 
trays. Here it concretes mto irrrgnlar semi-transparent yellow-brown lumps, whirix 
are ground into fine floor between mill-stones, and m this state brought to the 
marlret. In this roasted starch, tbe vesicles being burst, their contents become 
soluble in cold water British gum is not convertible mto sugar, as starch is, by the 
action dilute sulphuric acid , nor into mnoic acid, by nitric acid , but into the 
oxalic , and it is tinged purple red 1^ lodina It is composed, in 100 part^ 86 7 
carbon, 6*2 hydrogen, and 58 1 oxygen, while starch is composed 43 5 carbon, 
6 8 hydrogen, and 49 7 oxygen. ^ Dextbixk- 

dfaR^octuTB of alarek ric«, Mr Thomas Berger, of Hackney, sooka 
rice in caustie alkali, as Mr Wickham did m 1824, at sncceisive timea, levigates it 
into a cream adds one part of oil of turpentine to 2,000 gallons of the cedd mash, stirs 
the mixtnre, filters or strains through fine lawn sieves, settles, neutralises with dilute 
sulpbnne acid, and addmg 8 ox of sulphate uS amo to each cwt. of starch, son, boxes, 
Twl finishes as namdi 

Id June 1841, Mr W T Berger obtained a patent for xnannfiactnnng starch by 
tbe agency of an atkalme salt upon nee, He prefers the carbonates of potish and 
aoda. 

Mr Orlando Jenea macerates 100 lbs. of ground noe m 100 gallmu of a adhitton 
composed of 200 grains oS caustic soda or potash to a gallon cf water, sbm it 
gndnaUy till the whole la well mixed i afrer 24 houra hs draws off the supernatant 
liquid Bidntioa of ginten in alkali, treats the starchy deposit with a firerii qnantito sf 
weak cansttc Iv^ and thus repeatedly, till the starch becomes white and pnne. Thu 
nee, befbire being vround, is steeped frnr sranetune in a likeeaastiolye,dnuned, dned, 
and lent to the 

Mr James Colman, by his patent of December 1841, makes starch from groand 
main or In^an com, by the agency rilher of the md^ry process vi steeping aud 
femeDtiDg, vc of canstio or carbonated alkaline lyes. Be mso proposes to en^i^ 
dilute mni^tie acid to punfy the starchy matter from ^nten, fte. 

Stuoh pruned firom riee or naue by alkali is Mid not to reqnire bodiDg-—a 
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pitot «f gnat itaporunaa in iti nwi and, beu« leu hraometrie dien -rlieat aurobt 
nta 4 xis a more pemanent Btiffiieu and j^aae. Tlie roc^ Btaroh obtained in the pro* 
oeu If TalnaUe for ftedins pnipoeeai and fbr Btiffenbg ooane fabrics. 

ilb John Hamilton, of Briflist, hM a patent for sabmittug starch, after it has beoi 
deposited in the mann&otonng proeess, to the action of a hydraulic press, in snitable 
boxes, BO as to pren ell the wster ont of it, instead of eraporatmg all tbe moisture m 
arttfieially hrated rooms, aooording to the nsaal practice , a great saving in fuel is thna 
effected. 

JF^ I68B repreeents in seetion the poirerM end ingenious meitouiical grater, or 



rasp (ri^X aoir need in France. « n u the canal, or apoot, along vhich tbe 
previoasly vr^-irashed potatoes descend, & 6 is the nater, composed of a -wooden 
cylmder, on whose roond snr&ee aroidar saw rings of steel, with short shara teeth, 
ate pianted pretty dose together The greater the velocity of the cylinder, tbe 
finer u the pnlpu A eybuder SO inches m diameter revolves at the of ftom 600 
to MO times a minute, and it will convert into pulp from 14 to 16 beotolitrea (about 
SOtf imperial gallons) of potatoes in an hoar Pomtoes contain from 16 to 22 per cent 
of dry fecnla. The pulp, after leaving the rasp, passes directly into the apparatns 
for Os preparation the starch, cub wooden hopper for receiving the fallmg 
polpi witfi a trap door, d, at bottom, b, u the eylinder-aievc of M. Etienne i ft a 
pipe mtoig m a rose-spout, which delivers the water requisite for washing the pulp, 
aid extracting the starch fron it t p p, a diaphragm of wire cbth, with sndl 
meshes, on wltoh the pnlp u exposed to ^ action of the brashes, i *, monng with 
great speed, wherAy it pves ont its starchy matter, which u thrown out by a aide 
apertore mto frie spout a. The feeala now fiUls upon a second web of fine wire 
clcto, and leaves npmi it merely some fragments of the parenchyma or cellular 
matter td the pdahb to be turned out by a side opening m the snout, a The sifting 
or straining cf the stnivfa likewise takes place thn»|^ the sides oi the eylinder, 
which consists also oX -wire cloth , it u ooileetcd into a wooden spout, », snd is 
' thence conducted mto Ihe tuba, e, to be deposited and washed, p u a mure* 
toothel whed'Work, jj^aoed on the drivlDg-dMfk,and gives motion tothe upright axis 
or spmdle, q o, whndi Umu the brashes^ ^ a 
Si* of starch exporigdin 1864 was 17,666 cwts. of the value of 29,176l 

STABGHISO ami maii-nKnKo AppAiUTim. For a ftiU description of these 
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praeeSMS'andof Aenueluner; aaemnpliilnTig tham, mb MMi C.Ai.rm 

nOKtlNa 

8TATUABT POBCELAIK. 8<« Foxiket 

STEAM u water m itt vaponfiMnn itate. Tbe wied and fanpcHlaDi appBeatioua 
of eteun aa a meclianioal power, woold appear to render a oonadeiation of its laws of 
the ntmoit importsooe. Tlie drcametanee that oar aidniung and weamg ntachuay, 
our pompiiig enginea, oar ahips, our eamagea, our hammera, our tohei^ and oar 
preaaes^ are all mored bj thia power, aeeua to demand a Ihll eonaideratioa of steam 
ui a work devoted to Artie, Mmu/aetunM, tmd JIfiNee, mtoeacdi diviaon of whid it 
eaten as an important element Bot the InnitaaaBi^^ to the entire work lendeia it 
impoanldeto treat in anyway ocnniiienBaTate'with ita importanoe great meebamcal 

power B la, theteflire, thon^t adviaaUe to eonflne attention to a ftw general and 
wdl-establiahed pnnei^ea only. For eepeetal information on die anlgeot me reader la 
referred to W J Macquom Bukine*a Afomial of the Sttam Mngaui Tredg^ on da 
•Steam EttgtMi Da Pamhoor oa de Theory if de Steam Engau^ and m de Aocomotwe 
Engmtf Aram tur U» Madimtt d Vapeiffi BegnaultV papers in foe MSaaoirea and 
CtmpUe Bendae of foe Academy of Seneneea, &o 

Steam 18 a chemical oompoi^ of oa^gen and hydrogen, m the pn^oitMHi «f S 
parta by weight of oitTK^o, to 1 of hydrogen. Ita eompoaition I 7 Tolomc n 
auch, thanhe quantity of ateam which, if it were a perfect gaa, would oecnpy 1 cnbie 
foot at a giren pressnre and temperatnre, contains aa mneh oxygen as wonld, if 
nnoombm^ occupy half a enbio foot, and aa much hydrogen as would, iiF tm’ 
combmed, ocenpy 1 eubio foot, at the same pressura and temperatore , so that 
steam, if it were a perfect gea, would occupy thirds the space whidh xta con- 
stitueata oceupy when uneombmed. Hence la dednoed foe following compootaon of 
foe weight of 1 enbic foot of ateam would have at foe temperatnie m 82° Fahr , and 
preasnre of one atmosphere (or 14 7 Iba on the square mch), if ateam were a pmrfect 
gaa, and if It could exist at foe presanre and temperatnre stated 


Batafivm da Expmmente if StgoaulL 
Half a enUe foot of oxygen at the pressnre of one atmosphere lb. 

and temperatnre, S2° ....--.0 044628 

1 onbio fbM of hydrogen ....... 0-005692 


1 odIhc foot of steam m foe ideal state of perfect gas, atfone 
atmosphere and 82° 0-050220 


If steam were a perfect gaa, foe weight of a cnbie foot could be calcnlated for any 
given preasnre and temperatnre by the following formnla 
Weight of a onbie foot»0 05022 lbs. x preasore in atmosphere — 

493^2 

Temp. + 4 6l-°2 

For example, at one atmosphere of pressure, and 212°, foe weight of a cuhie foot of 
steam -wow be — 

0-05022 X -.0-03679 IK 
673 °6 

Bat steam is kifown not to be a perfect gas, and its aetoal denai^ la greater than that 
which » given by the preceding formula, foongh to what extent la not yet known by 
direct experiment The moat probable method of indirectly detennining foe densi^ 
of qteam, la by computation from foe latent heat of evaporation, from which It appears 
that at one atmosphere and 212°, foe weight of a ci^e foot of steam u probably 
0 0379 lb liie greatest pressure under which steam can exist at a given temperature 
18 called theyMWsmire q^iatwratem for ateam of a given temperature. The temperature 
IB oidled foe hmlrng point oi water under the given tempermture. Tbe pressnie of 
saturation u the only pressnre at which s te a m and liqnid water can exist togetlw m 
foe aame vessel at a given temperature. 

It becomes necessary to ondsrstand ecffteetly tbe method of detennining fixed 
temperatnres by certain phenomena taking place at them. Thus lee b^mi to mdt at 
a point, which we call foe FnnBsDrQ Poorr, marked 32° upon foe scale devised by 
Fahrenheit TBXBVoiiiirBB}, and we determine foe BKnuwa Foiht of water to 
be 218° on foe aame scale, under foe avenge atmoipheno preasnre of 14-7 lbs. on foe 
square inch , 8116 4 lbs. on foe sqaare foot 1 29*992 m<dies of tbe eolnmn of mercury. 
At this latter point water ceases to be Ztgind^ and beomnes vworifoirin. I^mn 88^ to 
212°, ah the beat which has been poured into foe water, u« dfected no eluiBge 
cf ^sieal eonfotKm, but the higher tempecatme bang roufoed, a new eonfitson is 
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MttfUkhed, and stem a prodiioed.<— iliM eteuii ihen begittning to set ftoeording to 
oeEtMD fixed Um 

AeiAxmAef waUrmtt^mLikiwKder^criaaTi/ttimoBfheneprtMtwrtucmatrttd 
Mto a cKhe/boC attam 

A eubte fncsA » wattr um^ vte i watdar <A« atmo^^^ane pnmn ^vea a me&Hnca/ 
/brw ejual ia vw tMvU nuta a tan we^ I /bot 

These an tiie eff^ priidiioed at filS^ under the above named pressnre 

Careltal eipenmenta have detennued, mthm veiy snul) lamits of error» the 
IbUowuig &et8 — Steam nader pressore of Sfi lbs per square inch, and at the tern 
peratun of exerts a fiHToe equal to a ton weight raised one fiiot , under the 
piesson of 15 lli« and at fte tomperatuie of 913^, it is S;096 lbs, oraboat seven per 
cent leas, and under 70 Hw and at 806° it is S,38S lbs , or nearly six and a hidf ptr 
cent more than a ton nused a tbot It is sufficient fbraU practical porpous to assume 
that each cubic indi evented, whatever be the pressure, develope a gross mechanical 
effort equivalent to a ton weight raised 1 fiiot 

As a given power is pndueed by a given rate of evaporation, to detemune this 
the IbllowingralM are ai^iluiaible — 

To produce toe force expressed by one hone power the evaporation per minnte 
must develtqi a mechanical fhrce equal to 33,000 Ihs , or abifiit 16 tons r^wd 1 foot 
high. Fifteen euhic inches of water would according} produce thu effect, which, 
withoot empmatioo, would be eqiuvaleDt to 900 cutoo inches per hour To find, 
thereGore, the mss power developra by a boiler, it would be only necessary to divide 
toe nnmber of cnbie inches of water evaporat^ per hour by 900 If, therefore, 
to 900 cubic inehee be added the quantity of water par hour necessary to move the 
aiguw itseli^ independently of its load, we shall obtain the quantity of water per hour 
which must be aupphed b> the boiler to the engine for each horse pooer, and thu will 
be toe same vhatever may be the magnitude or proportions of the cvlmdcr 

An able memoir on toe pressure and density of steam was laid b-^ore the Institute 
of Civil Engineers m June 1643 hy Mr Pole, C E , which deserves eonfidenoe for 
Its aecoracy Bmd usefiilBess He proposed a new formnla lor the relation between 
these two mechanical quantities, aj^liuUe particularly to engmes working with high 
pressure steam expansivelv 

[be relatKHiB between toe elasticity, temperature, and density oi steam have long 
been inteicstwg and important euhjects of philosophical rtsearch They aie fully 
dieenaKd, and repreffant^ in extensive tables in IVichifa Teeinolopiatl Enqteloptedvtf 
artule Dampfe 

The cimnectum of the two fi^er, namel\, pressnre and temperatnre, with each 
other, has excited toe greatest attention, nnmerons expenments having been nnder- 
taken to ascertem toe values them at all points ctf the scaU, and many formula) 
proposed hy Eftghsh and foreign mathematicians, to express apprmcimately the 
rebtion between toem 

The pressure mtd temperature being known, toe density, or what answers the same 
potpase, toe relative voinme, oomparra with tb wider which has produced it, may he 
deduced by a oombuiBtion of toe laws of Boyle and Gay Lussac, and may be expressed 
aigebraieally m terms of the pressare and temperature emnbmed , whence, by elimi- 
nating tne latter, expsesstons can be amved at which will connect at cnce the volome 
with the presBote 


Bat toere are several difflenhieB in toe way of this mocess, the eqnationi which may 
be thus obtained bemg too complicated for jffatucal use, and toinabre, since it is 
impcntant in caienlatioiis oonneeted with steam and the steam engine, to find a tolerably 
accurate, and at toe same tune simple rule, whuto shall give the pressure and volume 
direedy m terms of each other, the empirical method hu been resorted to • 

Thm fonnulm an given for tou purpose by M Navier and M de Fsmbonr, ex> 
pUuuu toe peculiar eases to which th^ are applicable, and those in which to^ &il , 
and lu Pm proposes a fimrto expreasKm, which is intended to meet a ease not 
provided for by either of the otoera, namely, for oondeoamg^ennaes working with 
nig]i pr es su r e stesaa expannvslyi ** such as the Ccmish, and Worm's double, cylinder 
cstgme. Urn equatum 1 % 




orieclpniedly, V 


94260 


x«9 


P beiag the total preamte of toe steam u lbs per square into, and T tli relative 
compared wito that of its oonsbtneiB^ water 
Them fimnobe may be adiqpted without eontiderable error toroughont the lunn 
Caaenlly required lU sato ygbie^ via. ftom toout 3 lbs. to 65 Iba per square inch. 
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Two table* az8 Aon giTeBt^unriiig lira premre tod ToIamM^ModeabtidilwoTMrjr 
6 Ibo. preafore in thu eeale ; thej ebow a eoapwiton «f x«h1(i (rf llie ftnir 
fonanla with each other, and die xeepeedTe amount of derfation from trndi in each. 

The gieateat error ia, — 

By UKaviei^ihrmida .... 

XL de PamhoDi^B itmt ditto ... 

„ „ Moond ditto ... 

The new fonniijla ..... 

The mean enxnr — 

By BL KaTier'a fonnala ..... 

M. ds Pamhooz'a fliet ditto . . « 

„ M aeoond ditto . . - 

The new fbrmala ..... 

The taUea alao show ~ 

1. That the new formula is nearer the truth than eiOuT of the others, taken 
separately, m three fborths of the scale. 

S. Thatuu nearer than an three combined m half the scale 

3 Tbat^ greatest error the new formula, with regard to the preasorei, is <mly 
about halfas great as that of the moat correct of the other three. 

4 That the mean error u (mly one fortieth of either of the others and equal to only 
about one^tenth of an ounce per square inch. 

5 That the errors m the 'v^ames are much less numerous and important with the 
new fbimula than Widi either of the otherB. 

6 It IS also added, that the new eapression la simpler in slgelnmcal form than the 
otHbra , it is more easily calculated, the conatauts are easier to remember, and that no 
alteration of the constants m the other formula will make them coincide so nearly 
with the truth as the new <»e doea 

In the application of steam power, the moat economical means have been attained 
in the pumping engines of Comwall, where the steam la employed expansirely The 
foUowmg tables wul show the TSlue of the Cornish englnca. 


131 par square inoh. 

418 

876 

071 


0*845 per aqiian inoL 

148 

036 

00068 „ 


STEAM ENGINES — General Ta&le of tke Actum of Ac CSornts^ Stean-Engmee. 
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Aapiut- 

hpt 

Oct 

her 

Dm 


ATongu load per aqiara Ineh on 

SB 

M 

94 

94 

« 

M 

3 

piifaui, lu lbs. ... - 

11-9 

11 4 

11 *5 

119 

19 7 

197 

9 

Arenas numbFrofttroketpermtautr 

46 

48 

as 

7-9 

68 

76 


Galtona of wetpr drewn per mioate > 

3,773 

8,960 

8,771 

4,081 

4,878 

4,090 

•i, j 

AreiAcr dutr.'heuia nuUiua iha 
liRed ] Ibot blab bi the consump- 
tion of lent of coats . - - 




8 1 

61 1 

wa 

679 

634 

M 9 

689 

a 1^ 

Actual boriB-poaer emplnred - 
Arcrage ooaiiunpuon of coals per 

71UB 

7401 

7378 

787 8 

847 8 

814 6 


hone-power per horsey in lbs 

40 

4 1 

86 

43 

41 

4 1 

If 

Nomber reported .... 
Number of kibbles drawn 
ATeraeedepth of draning, tn lUhoms 
AvHafo Dumtaer of boria whim-Aib 

IS 

w 

IS 

6*1,1 G3 
ld:i6 

18 

67,645 

1816 

lx 

•SI 

19 

71,187 

1817 

19 
74,707 
189 3 

blesiof 8 cwti drawn the Aieran 
depth, ^consQRiuiglewt of coals 
Average dutf, as aboTO - . - 

49 0 

49-7 

4T-B 

7f7 

816 

6b8 

Id 

11 H 

191 

18*9 

16 3 

lb-0 

16 6 


Nomberraported . . . . 

6 

6 

6 

(> 

6 

6 


As erega number of itrokea per nmute 

IS 9 

140 

14 8 

14 9 

14 1 

18 8 

a® 

sll 

111 

Average dutf, aa above - . - 

8lh> 

80 8 

98*6 

«0 

83-3 

81 9 

Horae jMwer employed . . - 

Great rokooth - HO meb single - 
Par Censds . 79 and 96 inch 

8SS 

903 

fiOl 

908 

ai*9 

B6r9 

889 

938 

1049 

907 

111 1 
864 

Sima’ combined 

S93 

Ml 

88-8 

990 

MS 


rbwOT CoBiola . SlMacb aingla - 
Par Omaoli - . B0.uieh small - 

B78 

849 

98-0 

441 

loss 

877 

10(^5 

98<8 

9h4 

SO'O 

9F1 

896 

las 

CaUington Jlmei • SO-meb alngk) . 

89-1 

74 1 

704 

6FS 

671) 

79 0 


TreUwny - - BO-ioeh single - 

Par Coa<bb . . 94 imd la-lueta 

774 

708 

— 

389 

670 

747 


Sima camfaiiiad 

81-0 

993 

ms 

8SB 

370 

97 1 

jil 

Fovey Conscb » Inch double - 

971 

9b i 

879 

919 

M7 

94-6 

Fowey Consols . 89 Intdi double . 

80-8 

19 a 

18-S 

ao-8 

943 

98-9 

CalliDgton Unas - 9S-iDch double . 

ir» 

18 9 

16 8 





Par Coniida . .14 inch aingla • 

, l-oiKy Consoia . IS-Inch double . 

18 0 

16 3 

pwm 


SSMi 

Is-i 

1 

IV4 






I J 

Tamar Mina . to-mch aingVa . 
Great Polgooth . SB-in^ double > 

43-8 

M4 

414 

4B-8 

441 


384 

404 

94*8 





South Caradon - M-uicta itn^ - 
rioonift . . SS-tneh doiuiia . 

308 


81r0 


Ti*7 

too 

ir 

99B 




884 

484 
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SiaiKMiDO 

lft,ttOytw 

aa,BD(MKM 

ia,UOgoitt 

a»,ioo,«» 

srAoojom 

41,7004)00 

40.000. 000 
43,400,000 
40oin/m 

40.000. 000 
47«»4I00 
4r,HOO/X» 

46.000. 000 

47 000,000 
u^0004»a 


36 04,700 000 

«!> 63,000 000 

38 604)00.000 


miOlAIini- 
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Da. 

JFhSVor 

wbaalTMnt. 

ITn. 

Do. 

Do, 

Do 

Wheal Vor 
Da. 

Feve^ Comoli; 

Wheal Dai^ 
lioe^ 

Fomir craairia 
Wheel Dar. 

llDgtOn. 

Fewer Coiiialt 
Wheal Dar- 


Doubleortfii. 

dor 

Ua. 

aortal cTModHr 
Da. 

D^ 

Do. 

Do. 

Pa. 

Da. 

Pa. 

i” 

Po. 

Po 

Po 



1048. I 

January > 



Febniaiy - 

* 


March 



Apr,l 



3JSiy - 



June - 



Jnly - - 



Ai^iut 



September • 



Oi^ber 



XoTember • 



Deoember - 




Auen^ DiO^ of CormoA Sixam-Snifinn. 


In an loquiry npon the Incroatationfl of the btulers of steam vCBSels, by M. Coucte, 
ti » stated that 6 or 10 per cent, of the heat of iiiel » lost aiier thefirltfew daya’ vorh, 
at Bourdeax 15 percent , and at Havre, after flome days eonataat work and obeervation, 
40 per cent , in general pmetiee ithai been estimated that 40 per cent w the heat of the 
foA haa been lost by the mtemal incr astattona and d:»Qaits in the boilers td iteam Tespels. 

He fallowing resalfl were obtained finm French ocean steamers ^ 




Fire i 

Iron end 

MegneMi. 

1 Alumina, 

I 



Hambnrg, deposit from the 
anrfkce of boiler (partly 
etysialhied) - - 

hfeditemueao, tnbnlar 
boiler (aanoipbons) 
Heditcnaassa (amorphona 
deposit) ... 


Urn Ofa bwhc^MlSt ftfth edniiin fhrsi OMambw OT Ibi, Ultod geo fhot blah hr iba coasiua^ 
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Aa enenlia! dittacter of (he eeanrdv faerattatunii it Oat tbej ara flnaa Aom the 
d»oiit of caleafeooa carbonates. 

8TEAU BOILERS Space does not allow of oar en|eriiig on a considenttoa of 
thu importaiit sabject We desire, however, to rdhr onr readers to lb- W F«xlMdin^ 
papers in the TVantaetuma ejf the J7 d^ Somttg See Eranjaatioir. 

STBABIG ACID (TVrfpMttos^ Oena.) What we hare aaid on eteasine ezplams 
the prodnotuin of steano aelA Chevrenl's diaooveiy of dte consdtiitKHi of ftts, led to 
the present prooesaes for the mannlhotaie of eteanc aad. The or;^nal experimenti 
were publiehed m 1828 And Gajr-Loaaao with Chevtenl in 1835, took p^ate A*’ 
the manoihctare of &tty acide. nue ateano aeid la prepared, according to Ita dia- 
Goverer, Chevreol, in the foUowingway.’^Blakea nap 1^ bailing a loliitMm cf 
potaeh and matton-eiiet in the proper eqniralent propdrbcmn^ dieadve one part of that 
toap m tit parti of hot water, then add to the lolntion 40 or SO parts of cdd water, 
and aet the wl^le in a place whose temperature u about 88^ nhrenbeit. A suV 
stance fhUs to the bottom, posaessed ot pearly lostr^ oouautmg of the ba-stearate and 
bi-margarate of potaab, which is to be drained and washed upon a flHer The 
filtered liquor is to be evaporated, and mixed with a small qnanli^ of amd necessary 
to saturate the alkali left five by the preei|ntBtion of the aWe bi^Balta Ou adding 
water to It afierwards, the liquor affords a fresh quantity of bi-stearate and bi>mar- 
garate By repeating this operation with precaution, we finally amre at a pomt 
when tile aolutioo contaioa no more of these aolid acids, but only tiie oleic. The pre* 
cipitdted bi sahs are to be washed and dissolved in hot alcohol, of specifio gravity 
0 820, of which they require ubout 24 tones their weight During the cooling of the 
Bolation, the bi-stearate iUla down, while the greater part of the bi-maigarate, and the 
Temainto of the oleate, Tenam dissolved By repeatedly dissolving m alcohol, sod 
ctystalliBing, the bi-stearate will be ohtamed alone, as may be proved by decomposing 
a little of it in water at a boiling beat, with munatio acid, lettmg it cool, washing the 
eteanc acid obtained, and exposing it to heat, when, if pare, it will not fiiae m water 
under the 158th degree of Fahrenheit's scale If it melts at a lower heat, it oontaios 
more or kss marganc acid The purified bi-stesrate being decomposed b^ boOiiig m 
water along with any acid, as the muriatic, fiie disengaged etesno acid u to ba 
washed by melting m water, then cooled and dned 

Stearic acid, prepared fay the above process, contains combined water, from which 
it cannot be freed. It is lonpid and inodorona After being melted by beet, it eidi- 
difles at the temperature of ISS** Fahrenheit, and afiects the fogm of white brilliant 
needles grouped together It is insoluble in water, but dissolvea in all proportions in 
boiling anhydrons alcohol, and on cooling to 123°, crystallises therefrom in pearly 
plates t but if the concentrated solution be quickly cooled to 112°, it forma a crystal- 
line mass. A dilute solution affords tfae acid ^stallised m Wge white bnlliunt 
Beales It diasolves m its own weight of boiling ether of 0 727, and crystollwee on 
cooling in beantifnl scales, of changing colonrs It distils over la vocim withont 
alteration , but if the retort ctmtams a littlh atmosphenc air, a small portion of the 
acid IS decomposed durmg the distillation, while greater part passes over un- 
changed, bat slightly tmged brown, and mixed with traces of empyrenmatio oiL 
When heated in the c^en air, and kindled, ateano acid bums like wax By onalysui 
It IS fbnnd to contain in 100 parts, carbon 78 6, hydrogen 12 6, and oxygen 118, 
which agrees with the fomnla and makes the atomic weight m it 284, 

the formula of its nentral aalta being C*‘^NO* Stcano acid displaces, at a boiLmg 
heat in water,>caib(imo acid firom its combmations with the bases, bat m operating 
upon tta alkaline carbonate, a portion of the steanc acid » dissolved m the liquor 
before the carbonic acid is expelled The decomposition is founded upon the 
prmciple, that the steano acid tnmsformB the salt into a bicarbonate, wht.ch is 
decomposed by the ebullition. 

Steano acid put into a strong watery infosion of litmus has no actum upon it in the 
cold, but wheat hot, the acid combines with the alkali of the litmus, and changes its 
bine colour to red, so that it has sulBcient energy to ubstruct from the concentrated 
tincture sU the alkali required for its neutralisation. If we dissolve bi-stearate of 
potash, in weak alcohol, and pour litmus water, drop by drop, into Ae solution, tins 
will become red, because the litmus wdl give up its alkali to aportion of the bi-stearate, 
and will convert it into neutral stearate. If we now add cold water, the reddened 
mixture will resume its blue tint, and will deposit bi-stearate of potash m small 
spangles. In order that the alcoholic solution of the biHrtexrate may redden tiia 
litmus, the alcohol should not be very strm^g. 

The maigane and oleio acids seem to nave the same neutraliaix^ power, nnd tira 
fame atomic weight 

The pceoedtug numbers will serve to regulate the manu&oCUxe of stesana sclft fa 
the purpose of m^ng candles. Potash and soda were first prcsonbedi^s^eni^mg 
frt, as may be seen iit M Gay-Lussack patent, under the urtide Gamma i lasd ttoN 
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k Mt ftr fhe oMt of time artielee, tiie; ne ondeiibtedly preAmUa to all otbers in a 
ekeniod point of 'new Of late jrem hnw hae been aad rsoouw to, wiA perfect 
■oceeM, era hai beoome mbaervieBt to a great improTemont la eaadle-nuking. Litoe 
vaa fine anceenftillp eaed by De Milley in 1881 The ateanne blodk nov made by 
many Loodoa hona^ thoei^ eentainiDc not mwe dian 8 or 8 w cent of van, is 
haiw tobedittingauhed ftoDLftepQnfiedprodneeof the bee. The ftiat pvoeeM » 
to bcA ib» At mdi quddime and water in a large tab meana of performed steam 
pupee diatribnled orer Its bottom. From the abore atatement we see that abont 11 
parts of diT hme are ftiUy eqniralent to 100 of stearme aad oleine mixed bat aa the 
time IB in toe state ofbydrato, 14 parts of it will be required when it la perfectly pnre; 
in the crdmaiy state, Mwerer, aa made from arerage good limeatone^ 16 parta may 
be allowed. After a figeitvaM cboUiUon of 8 or 4 hotoa, the oombinatun is pretty 
complete. Hie stearate brag allowed to cool to sadi a degree aa to admit of ita being 
bandied, beeomca a concrete hum, which must be dug ont with a apede, and ttanB- 
femd into a eontigaoaa tnh, in order to be decomposed with the equiralrat quantity 
Biil[diaxio atnd &nted with water, and also heated with ateam. Fonr parts of con- 
omtrated aeid will be snfflcient to uentralue three parta of slaked tune The 
aspomflcd &t now bbented feom. the lime, -«rhtoh u thrown, down to the bottom of 
the tnb in a state of aniphate, la akmuned oS the anifece of the watery menatraom 
into a third oontigiiotis tub, where it la washed with water and steam < 

The washed miztnre of stearic, tnatganc, and oleic acids, is next cooled in tin pans, 
then shaved by large knives flx^ on tbe fece of a fly-wheel, called a tallow cutter, 
preperatOTy to itt teing subjected m canvas or caya ba^ to the actton of a powerful 
bydranlic press Here a large portion of the (dioc acid is expelled, carrying with it a 
little of tbe margaric. The pressed cakes are now sulgeeted to tbe action of water and 
steam once mom after which the anpematant steane acid la mn off, and cooled m 
moDlda. The cato are then groand a rotatory rasping-machine to a sort of mealy 
powder, which is pnt mto canvas bags, and anlgected to the yomt action of ateam and 
pressure in a hcmsontal bydnulic press of a peonhar eonatruction, stnnewhat simUar 
to that which has been long used m London for pressing spermaceti The cakes of 
steane acid thus fteed completely fttna the maigane and oleic acids, are subjected to 
a flnal cleansing m a tab with steam, and then melted into hemisphencal muses called 
blodto. When these hloeka are broken, they displ^ a highly crystalline texture, 
which wonld rento Aem unfit fer inafcmg candles. This texture is therefbre broken 
down or oonmunute^ by fhsiiig the stearme in a |dated copper pan, along with one 
thoaiHuidth part of pnlvensed arsenious acid, afler which it la ready to cast into 
Gsndles in appropriate moulds. See Camo-K. 

llcMDier and Bontigny introdnced a process which the production of steane 
aetd has been cminderably increased Their process is thus desenbed in Chaiucai 
Teciaobgjf, by Bonalds and Richardson — Two tons of tallow and 900 gdlons of 
water are Introduced mto a large rectangular tat of about 870 feet capacity The 
taflow IS melted by means of steam admitted throngh a pipe coiled round the bottom, 
and tbe whole kept at the boilmg pmnt for aa hour, during wbieh a cairent of 
aulpharocs acid is finreed m At the end of this penod 6 ewt of hme, made into 
milk with 350 galiona of watm*, are added The mixture soon acqnim consistence, 
and becomes fi^y and viscid. The whfde is now agitated, in turder to reg^ate the 
ebullitioxiB and prevent the snddai swelling np of the soapy materials The pasQr 
appearance of the hme soap aneoeeda, and it then agglomerates mto small nodular 
mastea Tbe admission of snlpharoua acid is now stopped , but the Anjectum of the 
steam is eontinaed nntil the sm^ masses become bard and bomogeneona. The nhole 
penod occupies mght hours, but the admission of aulphiirous acid is discontinued at 
the Md of abont three hours The water contAining the glycerine » run off throngh 
a tnbe into cisterDS prepared to receive it. The arrangements for producing sulphu- 
TODS acid, are letorts, into which aie put aulphnne acid and pieces of wood , upon the 
appheaboo of heat snlphuiona acid passes off, and is conveyed by leaden pipes into 
tbe vessel oontMUing tbe tallow. Tbe lime aoep formed is then moistened with IS cwl; 
cS snlphnne aoid, at ISS° Fahr , dilated with 50 galloiu of water The whole is 
thoroughly agitat^ and the steam cautiously admitted, so as not to dilate the acid 
too much nntit tbe decompoeihon is general at all points. This occupies abont three 
hours, and m two or three hours more tbe sulphate of lime has collected at the bottom, 
while the fette acids are floating on the aur&ce of fee loluUon fee bisidphate of 
hme Sevefiu prooeaeee of waehiiig with steam sad water are necessary to enaora the 
Kmoval of the sulphate of lime, &c., and after settling for fotir honra, fee fatty amda 
are forced throngh a fixed siphon into a vtt, wherefeCT are again washed with waterj 
they SK then upnoned at last mto a trough lined with lead, on the hottimi of which are 
pla^ leaden gutters, pierced bdow by nmg pegs of wood. The ftd^ aoida arethen 
placed m elofes, and anedeeted to preasnre in fee ateanne cold pwas as desenbed btiow. 
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It li iaportaut tv the fiitt:f vMm to eool do«lf, utlnu lihe eoateedefTMallinlkn 
b pr eeea tcd. sod the expntdon of the oleic seid fteiLtated. Mlwn db eakee sn 
•olU they are plHoed between eaeki of honduir, and eohmitied to a aeoead preafare 
at high tempeeatnre The whole la cowered with oilikin, and the tempefatore meed 
to 188» ft Fahr, whm preHure u applied. The heat slowly fUla to 1 IftO Pair, and 
aUimatdyieacbe8 90°to8O°PBhE. Thu eperatioB lasts about an boar. Theeaketof 
atearie acid aiw-aorted aooording to oolour and tranapareacy. and abont 20 ewL are 
then Introduoed into a rat constraeted of wood lined with sheet won. Thla u boiled 
by in«wn« of ■***■"» admitted throbgh a leaden pipe, which la afterwardi employed in 
heating a atove Water acidulated u first employed, and afterwards pore water 
When the matenals ate boihng, the whites of twent^ve eggs are introduced, and 
the slhmnen u mtainately mucied by the rudent ebnlliDon Aa soon aa the albnmen 
u ttnu goW**!, the -whole u allowed to cool, and the ateario add u remored to another 
apartment, where it u kept in a atate of agitation to weveat the formation of crystals, 
and allow the oooling to be as gradoal as possible. It u now fit for eandlex 

The cold hydraulic press, ns mounted by Messrs Haudslay and Field, for sqaeexmg 
out the oleic amd from saponified &t, or the oleine from ooooa<Bnt lard, u represented 
xn plan in Jig 1090, m woe ’new of pvmp m fig 169\, nnd m devabon, ^ 1999, 
where thetoame letters refer to like objects. 

A, A, are two hydraulic presses, b, the frame t C. the eylinder , the puUm or 
nm , E, the follower , T,the recess in the bottom to reeeiTe the oil , o, twilled woollen 

Scale q/'3-S0(&< o/oh i»c^ A> the foot 


1690 


bags, with the material to be pressed, barmg a thin plate of wrought iron between 
each , H, apertures for the dismiarge of the oil , i, cistern in which the pomps are 
fixed I K, friming for machinery to work in, £, two pomps, large and Muall, to 
1691 mject the water into the cylinders ; 

K, a frwne oontaimng three doable 
branches, w, three branches, each 
havmg two stops or plugs, by -which 
the actum of one of the pumps may 
be intercepted frmn, or oommnni' 
cated to, one or both of the presses, 
the large ppiop is worked at the 
begmnmg ^ the operatioii, and the 
small one towards the end; by 
these hnndhes, one or both ptessee 
may be ducbaiged when the opera., 
tinn is ftnisbed, two pipes from 
the pumps to the brsnohH , F, pm 
to return the water from the ^Im- 
ders to the eutems t % pipes Ua- 
log from the pumps throa|^ Ow 
bruehei to the eylinders; b. ooBt~ 
cal drum, fixed upm ths mnie sbift 
T, dneen by the steem-eBriiie of 
fito foetovy} «, a like eonicil 4c«m 
to work the pumpsj t, a narrow leather strap to coanBumeate the motum fromat to 
a , V, a long screw beating a not, which woiks along the whole length oi the dnmi 
III. 8 <3 





m STElASXC XCTD* 

die foA or guide ftnrnmiQg Om «|(m T; ir,w,twob«ng»gbMriiig»to earr; tirt 
drum e; X, a piiHa7 on d>o ^^ndle of vh dn^ ■ | T, ibe mua duA ; a, 



tnA groove (W tbe edge, driven by the pulley Zi on the axu of i, ie a doable ennft. 
vbieh vroi^ the two pnmpe a u a pulley on the end of the long Bciwir, v , an 
endlese cofd panes twice round th» poUeyt and under a pnlley fixed in the weight, b, 
hy laying hoU of bxh eidea of thie cwd, and raieing or lowenng it, the ibrfced guide 
v, and the leather atnp v, are moved luidcwards or fbrvards, by meeng of the nnt 
fixed in the guide, so as to accelerate or retard at pleaeure the speed of the working 
of the pumps { e » s pieee of iron, with a Jong slit, xn which a pin, attached to (be 
fiick V, travels, to keep it in tbe vertuial poution 

The aeeooipanyuig fig 1693, is a view both of the exterior and Ike interior 



of^MgsdiMagtnQf mfltoaa^fisctovy) whore the eonabtoenU of the tallow ate 
waA mtA widi qniekltmei, by til* Intervration of water and steam a isthe upright 
abaft of uea, toraed hy the bevel wheel aborek to gear with another bevel wheel on 
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tteau)Tuigi1ia(t.iicit^M»i]iutU«9fU!flt. This imright ifasft Inm wvvnl Miat, 
Auvulied widi large ttetli. The ton w honod vith etroag hoopi of itmi, and ifi 
oontenta are heated hjr means of a ^tral tohe laid on the hotto^ scrfonted witt 
momeroiu holeat and eomieeted by^ a pipe with a high-preauire tteaa^Mnder. 

1694 npneaeata a Joogitadmai leetioii of ^ Wisratal hydasliB fregi 



depriviag steaiio amd, as also ^rmaeeti, of all their fluid ody imponties. a la the 
cylmder of the preas, b, the ramor piatoa , d d, iron plates previonaly heated, locloamg 
hair and flannel bags and placed between erery two cakes to faeilitate the diseharge w 
flieir oily matter , e^ ty solid iron end of the press, made to resist great pressure, it u 
strongly bolted to die blinder a, so as to resist the force ctf the ram i y, o, on rods for 
bringing bank the ram b into its place after the pressure is orer, by means of ooonter 
vei^ts SDSpaided to a cbun, which passes orer the pulleys A, A , ■, t, a spout and a 
dieet-iron pan fbr reeeinng the oily fluid 

STEARIHE (from ort^ tallow) The solid porbons of flats are known by this 
term, die fluid porbona being called obme (from cXwor, oleum, oil If melted tallow 
be dissolred m about eight bmes its wei^t of ether, on coohug the oleine alone 
remains disstdved, the stearme erystaHisea, and can be rendered absolutely pare by 
washing with oth^ Stearme » a solid transparent anbstance, easily reduced to 
powder At one tune steanne was an object of manu&ctnre t b^ the prodncbon of 
fteano acid has superseded it. The process employed fbr the ptMuebon of ateanne 
was Teiy aunple Tallow was melted and by being kept quiet in the melted state all 
impunbes aubsided and were remored. Then the fluid and transparent tallow jna 
allowed to oool as gradnally as poeaible to the temperature of lOO^^fhhr. iWmgthe 
process of coolmg the fluid mass is kept constantly agitated. At the abore tempera- 
ture, the steanne <mly becomes solid, Mparatmg from the oleine m* cryatsUine fonn, 
thickening tibe whole into a pasty niaaa This is then placed m cAoths and subjected 
to presanre m the hydranbo preta The oleme la absorbed by the dotha or draiae 
cflt, anh foe Si»anne is eventmUiy ddtameh in a sdiih cdiEe,in many respeOu retemthmg 
Rieraiaoeb. Lietng' and Pdonse eooaider steanne a salt of two basea. Water phiya 
the part of one, w^ the other is the oxide of the radical gfyeayie (C^H*) with 6 
atoms of ongen, which is cootsined m moat fhts, and is known m the form of a 
hydrate, C*H*0* -i- H<X See Gi>tciibins. 

steatite, aor &uj»h«e (Crau de Snancatit Fr , SpecAafein, Oem ), is n 
mineral of the magnesian imuljt whidi baa been grouped by Dana under the ** Tale 
Section." It hai a greyiah-white or greenidi-white oohmr, often marked with den- 
dnde delmeabooa, and oconn masaire, aa alto m wsrions auppositibona crystalhne 
fbnfts, It has a doll or Ihtty lustre , a coarse qilutery fraetme, with tranalnoent 
edges , a sbming sireakj it writea Ibebly } is soft, and easi^ cot with a knife , but 
somewhat tough , does not adbero to the tongue, flaels very grracy, lufltaibie bitforo 
the Uowpipc , specific gnmty from 3*6 to 9'8 It is found flwqiicDtly in small coa- 
temporancouB reuis that tranrene Seipentlne in dl direebona, aa at Portsoy, m Shet- 
land, IB the Innestooe of Icohnlulii, in the Seipoibiie of Connrall, in An^esey, in 
Bazoiqr, Barana (at Bayreuth), Hungaiy, ftc.* b is used In the manu^uie of 
porcelain. It mskaa the bucnit aeiiii-traiiBpann^ but rather bntfle^ and apt to crack 
withdightchuiaesofbfiaL It is emphraed for ptdiahing serpentina, marble, gypseous 
alabaster, and mirror glassi ss the basis of cosmetic mrirder t as an ingrediCBt in 
antoattntion pastes, add under the name of Fmbgk Cdauc { ihecbamoaleompod- 
bon is Silica (IS 14, magneHa water 494, being somebmea c cnta i mn ated wiA 
and coloured by a litttle iron, mangancee, or chromet it ts dusted u powder spea 
the uBide of boots, to make the foet glide easily into diem I wkearabbediipongraasa- 

r ilnsilkkadwoolleaelodieSiitTemoveafhe stams by absotpdoni it enten into 
compontioD certain mjona, and » used ttmlf for inakiag.cnuM Bpoa 
80 9 
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Jte. Tka ipotM ««t into eaaeoi anA cdeuMd, mhubmi m onyx 

Mpect BiA ftewte fami warihat stoppen fbr th« akemieal appantu ssad m 
diatilbDc or SBkUniiig eorro ti f* Tspoon. laiTneilar steatite tt Tak, See Tamx 

•STSaL Fr.| SteM^Oenn.) is a carburet of iron, more or Ins freed 

fnan Huaga matter, and be prodoeed by two proeesses oi^Meed to eaob other 
Firtt, by woiktnc iron, whieli oostams 4 or S per eent of eaiAon. u a anitable 
fbnii^ imtd anSt oarboB la reduoed to that quantity required fbr ooasbtuthig steel, 
whiob la about 1 per seat | the second method la to heat iron ban in amtaot with 
diarcoah until they hare stbsnotbed that quantity of carbon whidi may be reqidred. 

Steel may be olasaed into Aree kinds. 

lat Katnral steel which ubosnuihotored from pig iron direct. 

Snd. OemeBted or conTerted eteeU which u produoed by the carbonieatum of 
wmus^tiroiL 

8t£ Cast steel whioh » pradoced by Ae fosum of eiAer nat&nl or emeated Bted, 
but principally from Ae latter 

The vanooa kinds of mm which are used for Ae manufre Are of steel are imported 
pnuoipally from Sweden, Norway, and Rnssia , bat the hi^ price of Swedish and other 
steel inm, has fbr the few tmts eompellsd the oonsomers to look elsewhere fbr a 
sap^y of forein made iron, whilst at Ae same time every enoonragemeht has been 
offered to EngMsh mann&cturers so to improve Aeir steel irons ss to render Aem at 
least suitable for the produetun steel good enough for the manufacture bf coach 
firings and such other porposea 

The foUowingshows oaruiij»orAitsoa of Swedish iron and steel from 1846 to 1854 •» 


toos. taM 


1845 

18,407 

1850 

S«,096 

85,467 

1846 

90,840 

18S1 

1847 

88,264 

1862 

23,817 

1848 

80,498 

1858 

83.640 

1848 

86,605 

1854 

84^86 


In 1664 oor la^pofts from Sweden were ss follows — 


Pigiron , - - - 

tom 

9,094 

total value. 
£64,564 

UnwroujAt. m ban - 

- 46.812 

636,273 

Steel nnwToagbt - . 

2,886 

46,040 


58,732 

£636,637 


England now fbrmsbes a large qnanti^ of iron suitable fur steel purposes, which 
nay be eetimated at 20,000 tons per annum , this iron is manofeetured with great care, 
oftm wiA an admixture of charcoal pig mm, and vanons chemical reactivet, which are 
mUHAAat Ae capnoe of each manufjcturer, bat Ae object of which is to discharge the 
deletenoua matters and to reduce the semi>metali 

It IB (ff the highest mportanes Aat Ae iron usedfor steel purposes shonld be as pare 
and free from foreiga matters as possible ; those irons which ut present eiyoy the 
highest reputation are Aose manufaMured from Ae Dannemora ores in l^edui ; Ae 
whole of the steri inns produced in Aat oonntty are smelted from Ae black oxide 
eimtainmg usoally 60 per cent of metal 

Natonl or Genuan steel u ao called beeause U u produoed direct from pig iron, 
the resalt of the ftiston of Ae spaAose iron ores alone, or in a small degree mixed 
wiA the brown oxide , these ores produce & highly crystallme metel called spKgle- 
eisen on acconnt of the large crystals the metal preseuts This crude iron contains 4 
to 5 per cent, of oarhon, and 4 to 5 per oenb of naugaoieBe Ij^aisten, Hsasengrats, 
Ifrmsher, and Beaomar, all advocate the use of ^y pig iron fortfea prodnction of steel i 
ludeed Agy distmctly state Aat Ae heit qualities oannot be produced wiAoat it, they 
state oorreotly that the ol|fect of working it in Ae foroBee u to clear away all fbreifl^ 
natters, but Aeraean be no advanlnge gamed by retammg tbe carbon, and combining 
It with Ae mm. I%is theory is inoornct, alAongb jt Is Bapp<n1ied by such high 
authorities, grey iron eoDtams the maximon nnanti^ of osrboo, and consequently 
remains for a Ics^ tune in a state of fluidity containing less carbon , As 

metal is not only mixed up wiA Ae fereign matter it may itself oontsm, but also 
tint wiA whirii it may beocme mixed lu the Araaca n which it is worked Tbus 
prrionged woriemg, whicdi is neeessary in order to bnng hii^y oarbomsed metal into 
a mallebble sttee, mcreasea Ae tendmoy to produoe lUieated oxides of iron , these 
mlxhig wiA Ae steri produoed lendera it ned short, and destroys many good qaalities 
sAteh Adpig iron may have Originally powased. Tbe seiiil*metals produced tend also 



STEEL. 


'57 


to prevent malleability , tbe nae of bigbly earbomaei vku* w irm M equally 
inapplicable, and CBoaefl a large oonaumptuHi of cbarooal, aa ww ai traeta of metid. 
In Anatna, where a large quanta^ of natural eteei la prodneed, the ilaid metal la 
tapped from the blaat fiimace mto a nnud hole { water la q;HnnUed oa tbe an&oe 
which chilli It, and thna forma a cake abonthalf an inch thick. Thu la taken ftmn Ae 
Btirfree, and the operation u again performed until the whole u framed into oafcea, 
they are then piled edgetrue m a ftniaee, and covered with ehatcoa), and heated a 
frill red heat for aboat 48 honm, ihu proeeu much of the caihon u diacharged. 
Theie cakes are then need fbr prodncmg ateel in the refinery. A modi aiqisror 
quality u thna obtained with greater eoonomy It appears tW the meet perIM 

f itan for maimfoetunng the stem is to free the erode mew aa moeh aa potaihbe from 
ti unpurmea whilst m a fluid state There u a nro&as patented by Mr Charlea 
Sanderaon of ShefSeld, wbieb frilflls aU that u required, l^e crude metal u melted 
on the bed of a rererberatory frimace, and any ehemioal renigent u added capable 
of disengaging oxygen duniig its decompontion. Carbonio aobd or carbonic oxide 
gases are prodoeed by the onion of the oxygen with the carbon oontamed in iJie 
laid iron which » thus eliminated \ the gasea ao produced, beug unable to re- 
enter the metal, either pass off m vapour, or act upon the aiheates or other earthy 
componoda which the erode iron may contain, prempitatiDg the metallic part and 
allowing tbS earthy matter to flow away as elag a refined metal u thas produced of 
very great purity tor tbe prodnction of steeL The m^ itself being to some extent 
decarboniB^ the eted u more qoickly produced, which aeeurei eoonomy m ^areoal, 
time, and waste of metal, &c. , the ponty of the metal also prevents the formatum 
of those deletenons compounds, which, when they are incorporated with the steel 
■enonsly iqjnre the quality. Natural steel manomtored ftxsn Uus purified mm has 
been found of very snpenor quality, and more mufrn'm. The frimacea need for the 
production of natural steel are like tbe reflnenes m which charcoal mm u prodoeed. 
In t3\ coontnea their general oonstroetion is the tame, but each has ita own peculiar 
mode of working 'We find therefore, the German, the Stynan, tbe Carmthian, and 
several other dutinct methods, yet all producing steel from erode iron directly. 
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orsiuBg diffisrent modes of operation. difEurenees anse from the 

i« pig wn each country produ^ and frie peculiar haUts of the utoiknav 
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Tltfw nolfMpiwMMdoaati&etaAtktpryor tbeawaiAetaraof tUilMl^bnt 
rfflu* aoeoBBiodite t h t midy w to Oe pwsliir cfaarMter tt th* iMtol {trodimi. 

ms ahcHM a gn»»d>]diB a/th« foiSMej^^ J6M aft rieratiiMi i ud^ 1697 
tin ftm of tbe fin lualf nS tba poiition of Oie meUd vitUn it The flm. B. » 
Mdaelm leog and 94 toobM wide I a, A, A are metal ^«tea tWTonadioff tin farnaoe 
1880 ebowa the etovatioo, naualij bniU of etoDe, and hraoed wltii iron hm 
The fire. o. to ISineliee demand 94 iaobei wide t betee 4* tartoe, at a. a epaoe te 
left aader the ftr^to ailowUhadaiap to eeoape, and tlnu keep the bottom dry and bot 
lai^. 169S toere aretwotaftoee, bnt onlj one taydre iron, which recelTM both the 
blase nfficstot which an sa hud and dneoted that the cnrreifta of air <nro« each odier, 
88 shown by the dotted Imeet tiie blast u kept as regular aa poteible^ ao that the fire 
nay be of one muibna heat, Whalerer mteanty may be reqnSmd. 

Pt^ leQt shewe the fin UaeU; with the meti^ charcoal, and hlaat. a to a bottoni 
of charcoal, lanuned down weiy dose and ha^ n to enother bottom, bat not ao 
cloaeiy beaten down { thu bed of charcoal proteeta the under one, and eerrea also to 
give oat •carbon to tiw loop of steel duruig its i^odnetion o » a thm stratom of 
metol, whidi » k^ in the fire to sorroand the loop, n shows the loop itself m 


progreae. 

When the fire IS hot, the first <q>erabon to to melt down a pMtioa of pig mm, say* 
Mto70 pounds according as the pig contuna xnoreorleaa earboa, tbe*»ai«aal u 
radtod h^ ftom the upper part of the fire, and the hlaat, which to then redneed, 
M allowed to play epoo the aur&oe of the metal, adding ftom tune to time some 
hammer riaA, or nch cmder, the reanlt of the ptcnone loop, All tbeee opentoonB 
tend to deecrlMttn the metal to a eeitam extent i the nuae berina to thicken, and at 
length beoomen solid. The workunu tinn draws together the charcoal end melte 
down another pwtum of metal upon the cake; this operation renders the ftuw of the 
agam flam, but the operation of deearhousatuni being repeated in the eeoond 
cheige, It also duekens, ineorporatea itself with the previooa cake, and the whole 
becomes hard ; metal la again added until the loop la ccnmpleted. Banng these sue* 
eeanre operah^ the loop is nerer rsised before the blast, as it is in making non, but 
It IS drawn flvm iba fire and baouaeiwd into s Urge bUxmi, which is ont mto eewetsl 
pieces, the ends being kept separated firmn the mic^ or more solid parta^ which are 
the bath 

This opctatum, aj^rently so simple m lUelf, reqniTM bofii skill and care , the 
woAman has to ji^e, aa the operahon proceeds, of the amoont of carbon whidh he 
has retmoed from the pig iron , tf too mnch, the result la a wery raw, erode, n^ 
ticetaUe steel, if too he obtains only a ateelified mm t he haa also to keep the 
cinder at a proper degree of fluidity, which u modified fkom tune to time by the 
addition of qaaita, did alaga, fte It is usual to keep firom two to three inches of 
ednder on the flaee of the metal, to protect it from the direct action of tiie blast The 
fire itself is fiumed of iron plates, and the two chazeoal bottoms nse to within nme 
snehes of the tiqrdre, which m laid flatter than, when iron it being uuide. Thia 
position of the tnydre causes the fire to work more slowly, hut it msures a better 
result. 

The qnanbto of blast reqaired is about 180 cubic feet per nunute. Good workmen 
make 7 ewt of steel in 17 hoars The waste of the pig iron is foom SO to 85 per cent, 
and the q[Daiitity of diarcoal eoninmed is 840 botneto per ton The toolmation 
the tuydre is 18 to 15 degrees. The flame of the fire la the best gnide for the work- 
men. Dnnng its working it ahonld he a red blntoh oeflonr Whenut beoomea white 
the fire m wwfcing too hot: 

iltom this descnptiDn of the process, it will be erident that ]flg iron will require a 
mnch longer tune to deeai^iae than the cakes of which hare been roasted, as 
already deeenbed ; aad, ^ain, it most be evident, that a punfled and decor&dlued 
metal, mnsl be the best to secure a good and equal quality to the steel, since the 
ponfiM metal is mom homogeneons *1 mb the orude iron. m 

When, therefore^ care has been taken in melting down each portion of metal, and 
a compl^ and perfimt layer of steel has been obtained after ead sooeessive melting, 
whmi the cinder haa had due attention, ao that it has been neither too tludc nor too 
thin, and the bant of the fire related and modified during the {mogressira stagea of 
the pBoosss, riien a good rasnlt la obtamed ; a floo-grained steel is prodnoed, which 
draws voder Oe hiwmer, and haideoe wdL However good it may be, it poueaaes 
one gnat defiset i it to due. Deiug ite mannfiietiire^ iron u produced alrag with the 
fteri, and beeomM lo fatawtely mixed np with it, that it i^inres the otberwiae good 
qaabtue of the atari} tiie inm beeomei, as it wen, mteriaoed fimnghoat the maa^ 
aad tbM destram its bardeouig ^lality. When any too! or instrament is made ftwm 
natoril sted, wubont it has bSaa weft refimed, it wulnot leeriva apenammc cutting 
edge I the iron part of file mam^ of oonrsi^ not being bard, the tool enta only iqion 
the atari pevri^ tbs edge^ tberefosv, vary aoon Womes destroyid. There » 



STEEU 


m 

snotber deftot in natiml steel, lot it is of lees innovtsaea. man too anob estbon 
has been left, die steel u nv and oostse, sad it ^vi rerj mperbi^ mider lb« 
bsmmcri the articles nunnflustiiredfrosi SMh steel often Imumnstdeauft thus It is 
ovid^ that m prodociB^ this kind of steel, etrety can, AiU, and Biteiitioii a SB^md 
at the hands of die voikinaa These defects rery mateimlly afftot the etasracMtal 
TBlne of the steel} the irregular qnidity seenies no gnanntee to the eonraiDer that 
the tools shall be perfect, and, oonseqoendy, it is not used for the neat inqrartant 
purposes } yet, vhen the rair steel n refined, it beocmea a rery niefiil metal, and u 
lar^y need in Weetphalia fer the mannheture of hardware, sc^ea, and even svoidh^ 

It poesesaes a peonliantj ot retsamna its steel qosltty after repealed heatmg. Hus 
property renders it very naeftil tor ininmg and many other porpoeea. 

The raw steel, being so imperfect, is not oonsideidl so nm^ w artude of ik»i> 
meroe with the manalaotnrer, but it is sold to the steel refiners, who sobmit it to a 
process of wdding. The raw steel Uoom is drawn into bars, one or two inches 
wide and half an indi thick, or leas j a nnmber oi these are pot togedur and welded, 
these bars are then thrown into water, and they are broken m uoaaller pleoes to 
exainme the ftnctarei those ham which are equally steelified are mixed tonether. 
In manu&etiiruig re^ed sted, the decree of hardneBS la adected to smt the kmd of 
article which it is mtended to make A bar, two to three feet long, forms the top 
and bottolh of the boodle, hi4 the inside of the packet is filled with ^ small pieces 
of selected steeL This packet is then placed in a hollow fire, and carefiilly oorend 
from time to time with ponnded day, to form a coat over the metal, and preserre it 
from the oxidising mflnenoe of the blast When it u at a fall welding heat it is 
placed under a hammer, and made as sound and homoj^eous as possible , it is agsm 
cot, doubled together, and again welded. For very fine articles^ the refining is in* 
creased by eereral doublings, but this is not earned at present to so great an extent 
as fhrnaerly, since cast steel is substituted, bemg m many cases cheaper Althoo^ 
the refined nataral steel is very largely consumed in Germany, and alao m Aostnat 
yet a considerable qusnUty la exported to South America, the United Statea, and to 
Mexico The Levant tr^ takea a large portion, and la supplied from the S^aa 
and Carmthiaa ftirgea This u shipped from Trieste , it u sold in boxes and bu^es- 
That in boxea la marked No 0(^ up to 4. The 00 is the smallest, being about 1 in. 
square , number 4 u about ^ m. , 0, 1, 3 and 3, bemg the mtennediate sixes It ■ 
broken In small pieces, about 8 to 7 indhes long In bundles of 100 lbs. the ste^ is 
drawn to vanouB sixes, and is so packed. A large portion is sq^t to file East Indies^ 
and also to the United States. 

The average price of that told m boxes la 9011. to 941. per ton, m bundles, 171. to 90l, 
and the raw steel, as sold to the refiners, Ifif to I8f p^ ton , whilst the refined steel 
increases in price according to Ihe nnmber of times it has been refined. 

Natural steel being expensive many attempts were made m West^ialia to produce 
a kind of steel by puddling pig iron m a peculiar manner , a patent was takm wit m 
England bv Mr Biepe, and a consideraUe quantity of fiua steel is produced In 
Mr Riepea deaenpboD of fins process he says — 

*' I employ the puddling furnace in the same way as finr making wrought iron I 
mtrodnee a charge of about 280 Iba of mg iron, and raise the temperatnie to redness. 
As soon as the metal begms to fuse and tnokle down m a fluid st^ the damper is to 
be partially closed la order to temper the heat From 12 to 16 diovelfuls of iron 
cinder discharged from the rolls or squeexing machme are added, and the whole is 
to be uniformly melted down The mass ts then to be puddled wi^ the additum a! a 
lictle black oxide of manganeaei, common suit, and dry ifiay, pienouslv ground to* 
gether After fins mixture baa acted ft>r swne mmotea, the damper m to be fhlly 
opened, when about forty pounds of pig iron la to be put into the ftarnaee, near the 
fii% bndge, upon derated beds of eiuder prepared fer fiiat purpose When thu pig 
iron begins to trickle down, and fiie mass on the bottom of the surfece begins to 
and throw out from the suifece the wdl-known blue jets of flame, Ae said ^ iroa ia 
nked into fiie boiling mass, and the whole is then well mixed*- together He mass 
Boon begms to swell up, and the small grams begin to form in it and break through 
the melted cinder on the snr&oe As soon as thesegraius appear, the damper is to u 
three.quBrten shut, and the poeesa oloaely inspected while the mass Is bang pcddlsd 
to and fro beneath the covering hqrer of cinder. Donngthe whole of this moeeaa the 
heat should not be rpised above cherry redness, or fin wdding heat of diear ste^ 
The blue Jets of flacto gradually disappear, while the fermabon of groins eontbnss, 
which grams very soon beopn to fuse toge^r, so fiiot the msas hMomca waxy, smd 
has the above mentioned i^rry fedness. If these precautions are not observed, fin 
me— would pais moTo or less into iron, and no unifbrmstedprodnetooifid be obtained 
Ax soon as fee mast is finished so fer, the fire la sfimd toMBp the accessary hsftt fer 
file sooeecdmg operation~.the damper is to he enfitdy rimt, M paif ef fee nuM li 
edleoted into a hall, the remamdor always beiagkept eonnd vracMnrdMk. 
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Wn !• brought imdw Ae huuoer, aad Aon vorked lnt» ban mum proeen hi 
opntboad nottl the triwle it ^rosVed into ban. Whan 1 ua pig iron ihnn 
tfarry iron on^ or mfattiiraB of it wiAodier pig iron, I add only about SO Ibt dT Ae 
fbmiar m iron at tbA ktor penod of the nrooesi, uttead of aboot 40 Ita. When 1 
einidiiiy walA or pgiroaofthatdaaarqitioiw lihrov 10 Iba. of beitplaitia al^y, ma 
dzy gnnniatad atate, before foe begranlng of Ae imceia, on Aa bottom of Ae for- 
nace 1 add at the later peHod of Aa proeeae, bbont 40 Iba. of pif Iron w before 
deaenbad, bat atnw over it eiay in the aanta proportion aa Joat mentioDed.** 

Thu ateel u very tuefol for ah^ plain, being very atrong and rigid, and Ana re- 
qninng leM weight of metal , it may also areotBally be uMd for nula and a great 
variety of pmpoaea for wlnob or acrap iron la need. Ita 

present jpnce la about SU in plat^ and Ifif. m ban. 

The Faal prooem may be oonpidared aa an improrement npcm natural ateel, Ae 
oljfeot being aa for aa poaaibie to oarbonne Ae irtm fibres whioh Aia kind ci ateel 
alwaya eontaina. The prooeaa ia baaed npim Ae dd one Venaccio , it eonsiata in 
plunging iron into a batb of mdted metal Tbe carbon oX Ae metal eombinee with 
(he inm, and in a very Aort time eonrots it ziHo atael. Thia prooeaa was caiT»*d 
ftuther by Vanaocno, -who contrived to add wronght iron to Ae metal nntil he had 
decarbomied it anfficienUy , thu was fonod to produce a steel, bat unfit fin general 
nee ^at prodneed hr plungiog iron into metal iras fonod to be very hard steel on 
Ae ontaide, bat iron within { while that produced by adding iron to Ae metal wae 
flnmd too brittle to be drawn. The Paal method, however, u a decided improrement 
m the maanfoetare of refloed oatnnil steeL Tbe paAets, ae already desenbed m Ae 
refioanent of natural ateel, are welded and drawn to a bar , whilst hot they are 
plunged into a baA of metal for a few minotea, by which Ae iron ctmteined in Ae 
taw Btedl becomes earbomsed, and Aos a more regular steel » obtained than that 
produced by Ae commoti process. The operation reqaires great care, for if the bars 
of steel be left in Ae metal too long they are more or less destroyed, or mrhape 
entirely melted. It eosniiiatids a little higher price m the market, sod Is chiefly con- 
sumed by Ae borne mennfoeturers, exeepting a portion which » exported to Russia. 

The foiegmng kinds of steel may be cussed nnder Ac first head of natural steel, 
being mami&etured ftom Ae ende von direct 

Ihe next proeess is the prodncUon of ateel by introdaciug carbon into malleable 
iron which m Ae reverse « the procem already desenbed. The iron to be converted 
u pheed in a fornacev stratified wiA carboiiaceoiis matter, and on heat being applied 
Ae iron abeorba the eaerbon, and a new con^nnd is Ana formed. 

When this process was discovered is not known , at a very early penod ebareoal 
wai foand to harden mm, and to give it a better and more permanent cutting 
edge. It seems probable that from hardening small objects, bars of iron were 
afterwards submitted to the same process. To Bcaumnr certainly belongs the 


aaent of first bnoging Ae process of conversion to any degree of petfeciion. His 
work oontains a vast amount af'mformation npoa the the Aeory oS cementation, and 
aftfioogfi fiis mveetiganmiB aie not borne ooC Ae practice or Ae present ifoj, vet 
the first rnineiidea laid down by him are now Ae guide of Ae oonTerter Our far- 


naoes are mneh huger than those need by Reauimr, and tliey are builtso as to produce 
a more mufonn and economical result Tbe furnace of cementation in which bar 


iron k caavened mto blistered steel is represented tn^^ 1698, 1699, 1700. 

It la reotangnlar, and covered m a aemieirealar arch, in the i^tre of which 
Acre IS a eirenlar hole left, li mehes duineter, which is opened when Ae fimsoe is 
eoolrag. It contains two ebesta called * pots,” c, o, made eiAer of firestone or fire- 
bndu , each “pot” la 8 feet wide, S feet dee^ and IS feet long. One le placed on 
one side^ and Ae oAer, on Ae eontwy side of Ae fire-grate^ a m, which oeeapies the 
wbde hmgA of As fornaoe, and la 18 to 14 feet loi^, Ae grate is 15 to IS mehes 
broad, and Ac ban rest ftem 10 to 19 mehes below the mlSmor {dene or bottom level 
of Aa “zMCs{” Aa height of Aa arch at Ae centra is 5^ feet ahon Ae top of the 
“pots,” As bottoms of which are neariy level wlA Aa groand, ao that Ae bars of iron 
do not need lifting to hieh when charging them Into the fiinaoc. The flame neee 
between Ae two “ poif}” it pssses also below and aronad Aem, Areagh Aahonsonttil 
and verttcal foiea, a,and issnnflrora Ae furnace Aronfljh Ae six small ebunneys, h, into 
alaige coaical epaee which is bniit around Ae whole fimuce,80to40feetu||^<^n 
at Ae topb This coue hunwesf Ae dmft of AeAxnuMe,andcarflflfaway Ae smoke 
There an thrseOTeulngi in the front of the arch | two, T^JIg ITOQ, above Ae poto 
esrve to admit and remove the ban , Aey are abciot 8 inches square , in cash a pieoa 
oX mn is placed upon which Ae bmdide In andont Ae fimiaea. The workman 
eaten by Ae middle opening, r, to anuM the bon, wkieh ha Inri flat in Aepotsaod 
Spread aaUycr of charenakgroitiid email, between each layer ; ^ laia are laid near 
mA oAer, excepting Acre next to the side vt the pot, which are placed an inch 
fimaait ) Ao lost stratum of iron Is covered vrHh a Aick layer of vhareoal, sod Av 
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-wliole u carefnUj- covered vtlJi iotmv earth 4 to 5 lache* thidL The Iron » 
gradually heated, m aboat 4 daja has Moome fiiUj heated through and the fhroaoe 




Conversion moally eommenoea in 60 to 70 hours after the ftimace is lighted The 
pores of the imn being opened by heat, the carbon is gradually absorbed by the maM 
of the bar, but the amamuatifM or eonversun is effected, as it vere^ in l^oa. To 
eulam the theory in the clearest manner, suppose s bar to he composed of s number 
of lambua-^fhe oomlaiiatioa of the carboa with die iron is first tested on the sm^ 
&ce» and gradually extends from one lanuna to another, nntal the whole Is csrbonlaed. 
To effect thia oomplete carbamaation the iron reqnivea to he kept at e eonsuioaUe 
Qlufbrm heat tax a length of tone. Thm bars of iron are nmoh aoonar eoimtatd 
than thick ones, ReaBmur glatea, in his eacpenmatts, that if a biff of von fi^lfithe 
of so, iDidi thick u converted m 6 hours, a bar 7-16iha of an ineh wo^ N^Dira 
36 hours to attain the same denee of hardness. The eaibon mtrodnoHt kmlf s«e^ 
cwNcd^, the first lamina or surAure of a bar combining with ft porti a ft cf Ae eaihon 
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ivluoli it is ia eontae^ fiTwa porUoa of oarixm totho seooDd buniiM, at the 
tmm tiDM taUaig 19 a ^untitjr of ear'boitfioni the darooal; theoe nweeMiTe 
eombmatiosa are cmtimiad ootil the whole thieknew u oaoToted , firma wbwh thecny 
It li eridott that from the erterftff Co the oentra the dom 4^ oarhoa hecomea propor- 
tHnatelyleoa StedsoprodaoedeaaaetbftaaidtobepeTlSNti it poaaeaam in aomo degree 
the detbet of aataral atael, being moK oarbomaed on the atulhce than at tbe euttre of 
the bar From dita Aeoi7 m perottwe that ateel made oementation ia difEnmt 
lit ite cliaraeteT from that prodooad direetlj from erode metaL In eooTieraton the 
earlxn 11 made anoeemiTelp to penetrate to die eentre of the bar, vbilet in the pro* 
daedon vt aatnnd ateel, the mdeeoka of metal vhidi oompoae die maaa are ptr te 
t^xmA with a eotidn peraent^ of carbon neceasaty fiv their ateelidcation ; not 
imbibed, bat obtuned bj die deoacrboniaation of the erow mm down to a pomt tequ- 
dte to^odooe ateeL 

Dmrug the proceaa of cemeatabon, the introduotion die carbon dumtegratea tbe 
moleeales of metal, and in die h^er ateel produces a dutinot ciTatalliaation of a 
wlute BilTCfy colour 'Wherever the iioii la onsound or imperfrctly maou&ctiired, 
the soiftce of the steel becomes covered with Uisterd thrown up by the dilation of 
the metal and rntrodoetum df oarbon between thorn lomiiis which are imperfectly 
wdded. Reanmnr and others have attnbated this pbenomena to tbe presence of sol- 

n r, wanoos salts, or nine, which dilate the metal , bnt this is incorrect, bdbanse we 
that a bar of oast steel which 11 homogeneous and perfectly free from mtental 
imperfretioDS never Uisters, for althongh it receives the hipest dose of carbon m the 
fnmecev yet tbe surlkoe la perfrctly smooth. From this it u evident that the blisters 
are occamon^ imperiMtions m the iron. Iron increases, both m length and 
weight, diuing oonvermoii. Hard inra inmeases few than soft. The angmentatton 
in weight may be aaid to be gjg, and m length ^ on an average. 

The operatioD of conversion is extremely simple in its manipnlation, nevertheleu. 
It leqnires great care, and a long as well as a varied experience, to enable a manager 
to puMoce every hind or temper required 1 ^ consnmersi. Considerable knowledge u 
required to asccrlaiQ the nature of the irons to be converted, because all irons do not 
eoBvert equally well under the same eircnmiiaiion , some require a different treat* 
meat from oth^ and, amu, one iron may require to be converted at a different 
degree of heat from another The famaoa must have continnal care, and be kept 
air ti^t, so tfcutt Uie sted, when carbonised, may not again become oxidised It is 
known amongst stedenakers, that if iron be brought in contact with carbon, and if 
beat be applied, it will become steeL This is the knowledge gleaned up by workmen, 
and also by too many ownera of converting ibrnaoes. T he incoDTenience arising 
from a want of care and knowledge of tbe peculiar sptate of the iron duni^ its eonver- 
nan, sometimes occasions great disappointment and lou The snccras nsnally attained 
^ workmen may, however, be attributable to au everyday attention to one object, 
UiaB gainmg tbeir knowledge from experience alone The conversion or carbonisa- 
tion of the iron, is the fonndatfon of steef making, and, as sneh, may be considered ae 
the flnt step in its manu&otnre Before bar steel is oeedfor mann^tanog purposes. 
It has to be heated, and hammered or rolled Its principal uses are for files, agncnl- 
tursl implements) spades, shovels^ wire, &c , and in very large quantities for coach- 
spnnga 

Bar ated u also used fen mannfoetnnng shear sted. It is heated, drawn to lengths 
S feet long; then subjected to a welding heat, and some six or eight ban are welded 
tc^ber, preeisdy as described in the refinement of natural sted 1 this^ called single 
shear. It is fneih^ refined by doubling tbe bar, and aubmittuig it to a second welding 
and hammering , the result is a clearer and more homogeneons steel During the 


last seven yean the manufoctare of this steel has been limited, mechanics prefemug 
a soft east steel, which is much snpenor, when prt^erly manufactured, and which can 
vety easity wdded to iron 

The price bar sted vanes aeeordujg to the price of tbe iron from which it is 
made; bat, as a general average, its pnee m oommeree may be taken at bL per ton 
bejo^ the price of the iirm firom whidi it u made Bar steel produced fi^ tbe 
better irons si nsoally dearer than the commoner kind, tm account of thair Mamty 
Bhear sted m ordinary sixe sells at eOL per ton uA. 

Coach-spnng steel from fordm iroa, 22 l „ 

Coach-^inng sted ftnm Eng^sh iron, 18 £ ^ 

These may be taken aa a|q»oximate pneca in IfifiO-OO 

Bo& natural, paddled, cod converted steel have great defrots in temper, cleamess, 
and adfonniQr, and ate unfit for most nsefol purposes To obviate these defects, 
these sleeb cm brefren hi pieoes and mdtad 10 a crucible, thns freeing tiiem from 
any ddeterioas matter thfy adght contain, equality in texture and degree of 
baidne sa la thus obtained, wUlst the steel is also capable of receiving a d^ and 
facanufol pohdb 
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The prooeM of inaltmgbar ateel, aiid fbu pfodneiaff eaat ited, wllnt pne&adljr 
outiedoabpMr HaatimtmoirAttmliflbjtheproaettKi^k TOijafaBpItb J^lTOl 
diovs s oroM ncboiL of die flinMoe luiivenallj ued. 

The fhrnaee a* m sqoan, Imed vhh fire-atane IS inohea bp SS wide* tfS S6 laebci 
deep from, the gr^ her to the under aide of the cover & o » a omeihle, of -which 
two are piaoed in one **1116111110 hole." d » die diie into the tOmnnej, m, whitdi is 
about 40 feet hi^, lined with fire-bncic. Tberejaaaalrflna which is used to re^Blato 
the draught at v a is the ashpit, and h the eellar which is arched over 

The eteel » broken in pieoea and charged into the onwible, whidi is placed on a 
stand and ptonded with a eorer t ooke is naed as a fneh and an intense heat is 
obtained. The crucible is char^ three ttmei d%niig»the day, and is then bornt 
through ) the flnt diarge is osnwlp 86 11ml, which requixea from three to four boon 



to melt It , the second charge la about 32 Iba., which la melted m about three hours | 
the lut obatge is 28 to 30 Iba, which does not require more dmn two to two and a 
half hours to becmne pertly melted. The oonanmption of ooVe UTeniges 3} torn 
per ton of cast steeL When the ateel is completely fluid die crucible is drawn from 
the furnace, and the ateel poured mto a cast-irou mould, die reaoit u an ingot, which 
IS BubaequeDtly rolled or hammered according to the want of the consumer. 

Although the melting of cast steel la a aimple proceaa, yet, on the other hand, 
the mannftcture of cast ateel auitable for the vonouc tMafc of dioae who oonsume it 
requires an extenaire knowled^ , a person who u capable of saoeeaafliQy oondnctmg 
a nunufactoty, must make bunself master of the treatment to which the ateel In 
mauu&ctnrea will be submitted by every person who consumes it Cast steel is not 
only made o^ many degrees of hmdness, hot it is also made of difEerent qualities , a 
ateel maker has, therefore, to oombiue a -very intimate knowledge of the exact mtnnaie 
quality of the mm he uses, or that produced by a mixture of two or three kinds 
together, he has to aecnra as complete and at equal a degree of carbonisation as 
possible, which can only be attamed by posaessing a per&ct practical and theoretical 
Knowledge of the proceaa of conTerting, he has to know toe steel he uses is 
equal m hardness, in which without nt^ practice he may easily be deceived, he 
must give bia own instructioa for its being earefoUy mdted, and he must ezanune its 
fracture by breaking off the end of each ingot, and exereiae his Judgment -whether or 
not proper care has been taken , besides all this knowledge and care, a sted maker 
baa to adapt the eapaiifttut of lus steel to the naats and rofftnrmaitt the oonsinner 
There are a vast ranety of defecta m steel as usually mannflustured ; but there are a 
for greater number of instances m which ateel » not adavteJ for the manitfactare of 
tbe artude fiv which it was expressly made. Oast steel may be manufactured for 
plaamg, bormg, or tnrnmg tools , its defects may be, that the tools when made eradt 
m tile prooeas of hardening, or that the tod whilst exceedingly stnmg la one ptfH, 
will be fonnd in another part utterly uselesi. 

Cast steel may he wanted for the engraver It may be produced apparently perfoaiU 
and with a clear lur&oe, but may be eo improperly msnufoetured, that whm the plate 
has beea engraved and has to be hardened, it u found covered -with aoftpbweA !%• 
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iilriiienMgwiterwlianthee»»g«fiagigttiaafcffirtty pwMBWto noOtr piste. 
&ii,dierdbn^ «vUcot&it a itedaitomgit not onlf attend (otkeliiinofiofi^lj 
of hu ateet. but Iw has to oee hu Jadgneitt as n^cdi the d^pee of hardaeae and 
tensei? irideh ic riundd poaieM ^ ao as to oAtft it te fie jMndsr re^pamUt ^ t£» 

^'^fl^g^aoBfiMture of east steel la t^ea to great temptatiooe, irhidbi maj be termed 
ftaodoleiit Swedidi mm, as X hare already staled, vann in ranoe aooordmg to its 
DsefiiliKStflim steel pQipoeee, east steel may, aerefore, be mana&ctiired from a metal 
eelluig at SOL per too, vhilet the pcwe diarged for it to the coasamer preanmes it to 
have been made from a metal VMth 30L per ton. l^ie extenor of the bar u perfect, 
tlu fraotnn appears to the eye safrdhcto^, and its intnnsie ridiie is only diapered 
trhen it la pat to the test, thu^ woUst a steel maker has to exerciK his biovledge, 
judgment, and car^ be has a moral duty to perfbrm, giving to hia cnstomer 
a metal <rf the lotmuie valae he professes u to be, and for whmh be makes hia charge 

In mannlb etiinng the commoner descnptkm of steel, partieulariy cast steel mode 
from Engltth iron, Uack ozide of manganese is added to the steel in the emcible, 
and acts as a detergent The oxygen mutes vith a portion of the carbon u the sted. 
forming carbomo oxide ga^ -which acts upon the imperfectly metallic portions of 
the steel need, and liberates the metal whilst the delctenoos matter » takei^np and 
fbnzui m skg wife dbo aetagaoeae There has been a great ooatroversy regantii^ the 
mventicm which ongtnated with 3fr Heath. IIiib sn^tance is not generally used 
-when the Danaemora irons are melted, as they are ytny pore, and the addition of an 
oxide partially destroys the temper of the eted The iUidian steel, or woota, is also a 

CBStSt^ 

Indum steely or iDoate The wools ore consists of the magnetic oxide of iron, nnlted 
with qoarta, in proportions which do not seem to differ mocE, being generally about 4S 
of quarts and 58 <n magnetic oxide. Its grams are of Tarions sixe, down to a sandy 
texture The nmives pr^rnn it ftw smelting by poonding the ore, and w mnowing away 
the stony matrix, a task at which the Hindoo femdes are very dexterous. The manner 
in which mm ore is smelted and converted into wootx or steel, by the nauves at 

the present day, is probably the my same ttiat was practiaed bf them at the time of ihe 
invasion of Alexander, and it is a unifonn proeess, from the Himalaya mountains to 
Cape Oomorm. The fnniace or bloomeiy m which the oro is smelted li from 4 to 5 
feet high. It » somewhat pear-shaped, bang about 9 feet wide at bottom, and 1 foot at 
top, It u boib mitirelyof clay, so that a couple of men can fimab its erection in a few 
hours, and have it ready for use the next day There u an opening u front about a foot 
or more m height, whtdi is bnilt up with clay at the oomnenoemenf, and broken down 
at the end of each smelting operation The b^ows are usually made of a goat’s skin, 
which has been stnpped from the animal without ripping open the part covering the 
belly The i^ertcres at the legs are tied upi, and a noazle of bam^ u festened in 
the opening formed by the neek. The onfice of the tml is enlarged and distended by 
two sbps of bamboo. These are grasped m the hand, and kept close together in 
xnakhig the stroke fyr the blast , m the re turn ing stroke they are separated to admit 
the air By workmg a bellows of this kind with each hand, making alternate strokes, 
a pret^ unifonn blast is produced. The bimboo noxzles of the bellows are inserted 
mto tuM of cIot, winch psss into the furnace at the bottom corners of the temporary 
wall m front. The fornaca is filled with disrcoal, and a lighted coal being intr^ueed 
before the nozzles, the mast in the interior u soon kindled As aoqp as this is 
aooom^hed, a small poruon rff the ore, previously moistened with water, to prevent it 
from nmning through the diarooal, but without any fiox whatever, is hud on the top 
of the ooala, and covered with charcoal to fill up the furnace. 

In 011 S maimer ore and friel are supplied , and the bellows are urged for 3 or 4 hoursi 
when the process is stopped ; and the temporary wall in front bei^ broken down, the 
bjpom IS removed by a pair of tongs from the bottom of the fumaoe It is then beaten 
with a wooden malb^ to separate as miu^ of the acmie as possible from it, end, while 
•till red ho^ It IB onC throii^ the middle, bat not s^Murated, in order merdy to show 
the qnali^ foe interior of foe mass, tn ibis state it m sold to the blacksmith^ 
who make it into bar mm. The proportion of such irop by the nativea from 100 

parte of ore IS about IS parfo In converting the iron into steel, foe natives eat It into 
pieceMo enable it to pick better in foe crucible, which is formed of refractory day 
mixed with a kri^ quantity of charred haak of nocb It u eddom charged with more 
than a pound of iron, which is put in with a proper weiAt of dried wood dioppcd 
small, and both am covered with one or two green leaveei the jwoportioot bdu la 
geneni 10 parte of Iron to 1 of wood and Wveai mouth of the erueiUe is tiuoi 

shqqied with a handful of tempered clay, rammed in very olosdy, to exdudo foe air 
The wood ptdemid is (he Cassia aiinmcfafa,aod4he leaf that of me AsekpunpipuJitea, 
or foe CtH^vnhiM hair^iiiu$. Ai ioon ai the day ^ogs of foe cmoiblea aw dry, 
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fkron tventy totwestr-fenr of tliem are botlt op m the form of n snli. tn a Uaat 

Aimiiee, th^ an eorered iritb charcoal, and sol^jeeted to b«tttu]ged'b7 * 
for about two boon and a half, when the prooeu la considered to he oMaideta. The 
crauUea hems now taken oat of the&rnaee and aUcfwed to cool, axe hrol^ and the 
steel IS Ibnndu the form of a eake. rounded by the bottom of a craoihle When Ac 
fhnon hai been perfect, Ae top Ae cake la ooTered wiA stnas, radiating from Ac 
centre, and is free from fades and rongli prcgectione , but if Ae Aston baa been im- 
perfect, the snrfltce of the cake has a honeycomb appearaoce, wiA prcgecting lampa 
of malleable iron On an average, four oat of five cakes axe more or less defectiTe. 
These impcnfections have been tried to be eorreeted m London by remelting the 
cakes, and running Aem into mgota , but it is obveons that when Ae cakes consist 
partially of malleable iron uid of unr^noed oxide, simple fusion cannot eonrert Aem 
into good steel. When care is taken, however, to select only suidi cakes as are 
perfect, to remelt them Aonmghly, and tilt them carefully into rods, an article has 
been produced wbiA possesEes aU Ae requisites of fine steel m an eminent degree 
In the Supplement to Ae Encyclopedia Bntannicm article Outlay, Ae late Mr Stoddart, 
of the Strand, a very competent judge, has declared “ Aat for the porpones of fine 
cutlery, it is infinitely superior to Ae beet Eoglish cast steeL" 

The natives prepare the cakes for being drawn into ban by annealing Aem for 
several boars m a small charcoal fnmaoe, actuated by bellows, the cnirent of air 
being made to play upon the cakes while turned over bmore it , whereby a portion of 
Ae oombmed. carbon la probably dissipated, and the steel is sofeened , without which, 
operation the cakes would break in Ac attempt to draw Aem They are drawn by a 
hammer of a few pounds weight 

Ftg 1 702 represents the mould for making Ae crncibles each mannfhctnier makes 
his own , M , K, IS a scdid block of wool let into Ae floor, having a hole which admits 
a round piece of ironflxed m theceotre Ae ping v The 
material of which the crucible is made consisto of 22 lbs. 
of fire-clay got fi-om Stannington near Sheffield, from Ae 
neighbourhood of Burton-on-Trent or Stourhndgo, 2 lbs. 
of Ae old crocible after it bas been used, gronnd to 
powder, and about i lb ^und coke These quantities 
are sufficient for one crucible of Ae ordinary size This 
composition IB trodden fur 8 or 10 hours on a metal floor. 
It M then cut into pieces of 26 to* 28 lbs , each piece is 
rolled round nearly to Ac size of the monld into which it 
18 introdnced, and the ping p is driven down with a mallet, 
Ae monld is furnished with a movable bottom when the 
pot IB made the monld is lifted np by Ae two handles, and 
fizmg the bottom on a post, Ae mould falls, and leaves 
Ae crumble upon it. Converted bars, and also cast steel 
in ingots, are redneed to bars, rods, and sheets by hammenogor ^ling, when forged 
they are beated in a small fnrnace urged by blast, and drawn to bars under hammers 
of 7 to 9 owt., giving 100 to 130 strokes per minnte. 

When small rods are leqoired Aey are ** tilted," Aat is, Aey are heated and 
drawn under hammers of 1 or 4 ewt, stnking 200 to 250 blows per nuiinte When 
steel 18 rolled the madnnery used is of Ae same construction as that reqnired for 
rolling mm, azcepbng Aat Ae rollers are asnally bard on Ae Bnr&o& Eardralug 
and tempeTinjK steel is a debcate operation! small articles of entlery are usually 
hardened by first heating them to a red heat and plunging them in water, saws and 
such articles are when heated plunged into oA AU arucles are tempered by carefully 
heating them when hardened, and Ae degree of temper is inAcated by a change m 
Ae eoloor of Ae surface, which is first straw coloured, Aon bine, and deep blue emonr 
IB thus made Ac most delicate test for the degree of temper given after this operatum 
steel u fbund to expand a little. Alloys of steel have been very euefhlly made by Messra. 
Stoddart and Faraday, bat no alloy has at present been ibwd td give any a^ition to 
the intrinsic quality of steel, Ae empiric titles of “silver steel,” “ meteoric steel, ” &e , 
may be regarded ^piy as fimcifid names to recommend Ae article, either as a raw 
material or m a mannihetnred state. 

Those articles called “ run steel" are made by melting pig-iron and ponnng It into 
moulds of sand m which Ae required aiticle bas been moulded, Aey are Acn packed 
jn round iron pots about 12 inches diameter, and 16 to IS inchra high, akmg wlA 
bmniatite iron ore crashed to powder, Aese pots ate packed In a Arnace, and bet 
js applied firom 24 hours to several days; Ae oxygen ahstrarts Ae earhun firom Ae 
metu of whiA the artides are made, and they become to a certain extent «allf * b le. 
so mnoh so, that pieces a quarter of an inA Aick may be bent atoopt douhls, and can 
be drawn out under a hammer Forks, taUe katves, setisors, and many oAet dieap 
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m 10 initoi idbo ft vitt nr{«^ <if paili of voHou flu H» io 

mmAetarei, aopMuH/ fboM Fftm vweh me dlfleult to &fy»* 

” ot Baanftdced *'cteel ” b wHdie bj nteltiiig togetlier iron and iteel, or 
bon of stcd^ and lov degree* of carbonuationi Itmay aloo be proAneed br 
wddng bard ood oeft atod fai eqpmie eraoibke, a ix tag iheaymmther wbilot flwd 
and mmeffiafeely pMtibg ike adactBreioto an ingot mould, ihe^knaik m 4 iowd by 
tbe i^pUefttioa of dilate ftind to the mftoe vhen Im^ileaed. The analyala of a 
gemnae Otemoiew evnrd-Uade baa shown that it is not a homogaoeoas at^ bota 
mixtnie of sled and iron. 

StcOuibral oeeoMt cf Ae smu/kcfure ^ eteaL— Tbe mano&Qtue of steel in 
ia ohiB^ oonflaed to Aeffleld, altboo^ it is also made at Meweastle aud in 
Smwedddre> The impoitadim of SvediA iron, eombumd iritb that ftimished tttm 
EnriiA materia^ amonnte to frmn 40,000 to 30,000 tons per annum , of course this 
WMjht TCfuneenti the quantity of ateel nunnfhetnied of every desonptiott. 

number of ftumaeea in Sheffield and its ndi^bonrhood wete as fellows ~ 


1885 - 
1842 • 

1846 - 
1833 - 

A eonverting femaN will prndoce 800 toniof steel per annnm, hat if each pro- 
dooe S60 tons, 160 convertfaig femaees would represent a make of 40,000 tona of ateel 
a year in SbeO^ alone .^am, there are 1495 melting bolesi eaim fornaee of 10 
imtea will melt 200 tons , tins, therefore, shows a product annually of S9,900 tons, but 
as sodi fenaoes may net all he m ooabnual work from Ttnoos causes, the quanti^ 
of oast steel manufeetared in ^effield may be eshmaled at 23,000 tons. Tbe weight of 
C08eb>qinn^stee1, estinated at 10/100 tmii^ leaeing a remamder of 7000 tons of bar for 
tbemanufedore of German, feggot, singleand doable diear steel As regards the price, 
I lakecast steel at 432. per ton, its commercial Tiiliie varus from 352. to 604 per ton net, 
and as a large quantity ci tiie cheaper steel m solA 432, per ton is an aveiiw Tbe 
pnoe of bar steel » below the real Talne, Bwee it mclndes all shear steel, w best of 
which sells at 604 per ton, whilst, however, a portion of thu 7000 toss sells only at 
282, and sosne even lower. The price of coaoh qiriiisB m the price now paid for 
them. 

The weigbt and valne of fee sled made in England maybe estimated es follows _ 
Toe*. 4 

23.000 of east Steel, all qualities, at 452 per ton ... 1,035,000 

7/H)0 bar steel, including Oennan, ^^ot, single and double 

shear steel, average 854 per ton - . . • 245,000 

10.000 etwch-spnng steel, 194 ner too • • > - « 190,000 


ConvHtbif rUnueM 
56 
97 

. 105 

> 160 


Mnnesi cunusea 
DrIiAtes, 

854 

- 774 ^ 

- 974 

. U95 


4(1,000 Toma 

The statUtios of this metal gm the following leiidts t 

Tona 


£1,470^000 


France pndnee* 
Proasia „ 
Austria „ 
United States 
SogbDd „ 


4 

14,954 average valoe of 443,660 
5.453 „ 170,824 

18,087 „ 891,078 

10,000 „ 212,600 

40,000 „ 1,470|000 


fitadi is the eoDtmst of tbe maanfoctmiig power of tbe steel-pradneuig eonntnrs; 
it shorn tin eminent positum of England, m both weight and value , ^ can o61y 
arise fttm tiia piuottcal ibH and sei^ifle knowledM whieh we have brought to bear 
apan hs autnaneturw ; sad fee setire energy whiM hss enabled us to prodooe ateel 
smfaUi/hr eomg fe/poat to tto toto TTus sapenonty not only enables our maan^ 
totuesto mdnti^ feahi^ position they now hold, bto to ueresse it yet Aulher , for 
ve dsii^ see iwr praditoto expaodmg, not only to nvply the wsnft of our home 
maanliifeaieio, hut also for tile uontioeiit of Europe, as well aa tbe United States 
of Amsnoa sod Canada. 

Oar expesii of stod in 1664 were .•» 


Ouginingato 

Sbnets ... 
Msanfoetared 
U n tmea gte (Ihrcte) 
'Wtoughc 


520 

28,722 

2,588 

5,825 

2,152 

92,046 


vfew. 

£18/116 

770,382 

01,090 

446^676 

35,025 

47,704 
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SlwiWwrV 8ud. — The nndenVtBd anoeeM^and Oeraftm ftgg w r a ladpgtemrf 
Alf prooM fat eoiiTerting inm iato iteelg^ renden it iteccflanT dial * Ml deM^idDn 
ofdiepRicewahoiild twgirea Thii camutbcdoneuiBity inarBMidiAetaiTiiuwoer 
than hj adi^tuig Hr. Henry Beiaemer'a ovn descmtion of the ^oceae. M givm by 
btm m a paper read before the Inebtutum of Civil Engineen 

^The&oiUty wbtebtlie Heat foxnaoe affbrda, of at onee aeparating from dw area 
of iron, the greater part of the extraneooa mattera vhieh they oontain, haa leadeied 
ila employment abnoit imiTersBl, aa a pielmunaiy proceaa m the prodnedon at 
malleable mm. 

** The erode metal tbna obtained, altfaoti^ Kporated from a large proportioii of ito 
mpnritici, ia nevartbelew found to be Intimately cmqbined with carbon andHluntna, 
and generally with aolphor, phoaphonia, manganeK, and aome other aubtftanoea, in 
oomparativdy minute qoantltiea , foe decarbonization of foe iron, and foe aeparathm 
of these anbrtanoea, as for as la praettoable^ daims foe first oars of foe manoraetarer 
Fern tbia purpose foe omde me^ la either formed into piM which are afterwards 
tmnelted m foe “ finery furnace^” or it ia ran, while still fo a floid atate, from foe 
Hast Airnaea direct into foe finery fire, where A u snlyected to the action of blasts of 
air, directed downwards upon Aa surfiKe, at a particalu- angle The erode metal, 
thus aeti^ open by foe oxygen of foe air, la m abont three boon sufficiently de> 
carbonised and refined, to render it suitable for foe puddling process, it » therefore 
ran oot of foe ** finery ” and fovaied mto a large flat plate, whi<fo u of ui extremely 
hard and bnAle chuncter, and presents physically no ^>imiach whataner to foe 
malleable atate The hard and brittle mass, thus formed. Is easily broken, by foe 
hammer, into {neoes of a sue snitable for foe paddling friinace, to which it is ooH" 
veyed m order to be more oompletely decaibonised and rendered malleabla 

*• Host metals, on foe ve^ of fiinon, lose their power of oobenon, and are readily 
ornmbled down into a coarse powder This property is common to pi^ and to 
refined iron, and advantage is taken of it m foe puddling process The workman 
watches foe temperature and appearance of foe metal, andseuungtlie proper moment, 
divides foe maseea of refined iron mto small fragments, which he spreaifo abont the 
frunace. and finally breaks it down into a kind of ooarae sand The metal, in this 
divided atate, exposes a large extent of snr&oe to foe refining action of foe flnid 
cinder, aa weU aa to the volnme of air constantly passing throngh the ftimaoe By 
inoreasmg foe beat foe grannlated mass Bwella up and emits nameroas jets of Une 
fiame At this point foe puddler dib^tly stin and works foe metal, nntil the 
flame appears of a whiter colour, and foe metal becomes clotty and tenadons, or as 
the workmen term it, “ comes to natore i ” after which foe iron is gathered Into balls, 
and IS then removed, as quiifoly as possible, to foe squeexer, where much of foe fimd 
Booria and other mechanically mixed imponties, are driven oat, leaving a maaa, or 
billet of iron, compemed of thousands of separate fragments of metal, the entire sotfiuie 
of evay one of uhxofi is mars or lees costed with dry oxide, or Smd sibcate of foe 
oxide ^ mm The great preasare exerted by foe sqoeeaer snfficea to so for remove 
the fiiud coatmg of ooittigaoiia particles, as to bring their snifoces frito aetnal contact, 
aad coosequeimy to effect an union at snob parts. The whole cf foe matter fous 
displaced cannot, however, find its way, between the mterstioea of the mass, to the 
oatside, hot portiima beomne looked in foe hollows and cavities of the porona mass, 
and these prodnoe points of aepamtion, and oonaequently of weaknesa, fimm foe want 
of contact of metal to metal So marked is foie effect, that in roUing the billet of 
sqneexed iron^to a paddle bar, large gaping cracks are fSormed at the angles of foe 
bar, and a general want of cohesion is evinced, by the ease with which it may be 
broken up, and by its fracture not taking place on the hne of force, bat following some 
togtoons path through foe metal, where foe points of eoherenee are least It must be 
obmrved, foat this sooroe of inequality and weaknesa in inm, » inherent in the 
peddling process, and foat no amoont of after*rolling, or working, can catir^ get 
rid of foe extrimeoiis mattera, such as emders, dry omde of iron, and sand TI^ 
sabstances may, by working, be more gener^y diffosed thron^oat foe mass, and 
thus bcetmie Im perceptible, biA they will, nevertbelecB, for ever remain foerf, 
lessening the cohwon of the inm, and eanauag cracks and flaws, more or len 
ohjectionable. 

■^la foe podding prooess, foe grannies of metal gradually pass from foe state of 
brittle finely iron to steel, and passing that pom^ t&ough avciy nad^on «f basd, 
medium, and soft afeeel, eveotoaily arrive at foe softest stage of decacoonlsod iroiL 
The time ceeupied m these dunges vanes with foe she (f foe grnnde^ fow 
tanpentnre, end the extent to which eeoh is m^oeedto foe aothn of t^sirpMaag 
through foe fornaee. The puddler, foeadbre, ex^oieea hu skill in hmmjpng semtr 
psrticM, as for as poastble, in tarn to foe anrfaee, and by labmioue amd 
atfiriag and turning over of foe heavy mais, he endeapnwn to brisif whdeato 
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«a^ of th« b«af^ dmins tha gmter part itf tha ivoaea*, ud then oottte tarik to 
ooniualnua Ae RMt. 

«*ItianppoMd»bjtDaa7ii«aoat«oiniectBd with the mBaafutoie of iroit,ibatiti« 
to Ao pad(fflng ptoooM that At ftbnma toxtore of btr*iron b doe, nd Oat th« iron 
whilo ia a pw^ Ade, worfcod and kneaded in each a xnaaner as to prerent the 
of NTUala NoAiog» however^ can be more arroneone tfaim anch aa 
trillion. TliepiiiWitw]noeeM£uaotfaiDgwbaterertodowitbthedbrotiaohataetor 
or bar-iron la ^ooCoe go experiai^t wee made, about two yean nnoe, on a 
tfoeeaedbadoo an anaqaeeaed poddbd baU, oboeen aa Atir examnlea ofoood pnddled 
iwn, and obUgaiglT aa^Ued to the anthor ^ Ur Clay, of the Mersey uon aodSteel 
Voiba One of these i^dle balla, whiob b^ been well eqneeaed and fonned into s 
biUet.waa partly eat Arongb, in a lathe , it was then tooken, and when the ftaetnre was 
exanuned. die entire snrfliM was ibtmd to be composed of iaigeand biiUiaitt erystala 
wiAeat Ae remoteatappiroaA to flbie. The nnsqueeaed puddle ball was next broken 
the points of omtaet of Ae spongy mass wen necessarily small, yet whererer a 
fiaetnre could be o^ned through the solid metal, instead of between separate 

E moiea, tke draetnred part exlnbifed a brilliant ciystaUine strnetnre, Aa crystals 
ng exceedingly large in proportion to Ae mau divided In some cases two small 
oonugoons pieces se wating flrom eaoh other, with the dat plane of one luge crystal 
fiRnung Ac enAie of the fractured sarfacc It must be understood, Aat Aia was Ae 
generftl condition of Ac mass, whioh waa, however, intersperaed with the hard 
roonded lun^ alwaya ftntnd m paddle bolls, and which, in Ah instance, exhibited a 
ftactnre dnll and graytth in cotoar, not flattening under the hammer like maUeable 
iron, bat eraeUnglike annealed finery iron, or steel of an infnior qnaliQr The high 
cepntattoo eqji^ed by the Meis^ 8tml Company u a sufficient guanuitee Aat Ae 
defects, here pointed out, are inherent m Ae puddling process, and are not the result 
of any mfenor workmanship in Ae apecimens In Ae rolling prooeu. Ae general 
mass becomes elongated, and Ae hard lamps of ill-refined metal become elongated 
also , but aa they poaseas very httlc malleability and cohesion, large eraeka and flaws 
are prodnoed, and Ae bar, aftu tbe first rolhag, shows most incontestably Ae extent 
to wbich Aese hard pieces, and Ae scons logger, operate to prevent Ae cobemoa 
and omfliiin extonsuia of the bar Hence the nflW metal, m that state, cannot be 
UMd, and ceqniies to be eat into short pieces, piled and again rolled oat, before a 
merchant bar can be obtained g! auffieieot aonndnesa for genenl purposes. 

" lfow„if Aese imperfeetiona are tbe natural and inevitable eonsequeacea of Ae 
eondiAma under which malleahle iron is at present produced, it follows that d^erta 
of a aunilar obaracter must also, of neeesuty, more or less exist in steel produced by 
Ae puddling process. The granular condition of the metal uid iia expire to heat 
uid oxygen cannot fell, m bw eases, to oxidize Ae entire surfeces ot the numerous 
oranutM to be muted Into one mass. Tbe admixture of soona and oAer matters 
flram Ae foraaoe la equally certain to lesolt, and at the same time Ae difficulty of 
imaging each particle ot Ae metal to Ae tame d^ree of decar^mzatioti and 
reflomnent exista, aa m Ae making of iron, with Ae additional inconvenienee, 
arimng from acane pomona of Ae metal becoming entirely decarbonized and con- 
verted i&to soft malleable iron 

“ It n thus evident, Aat iron, ra lU malleable state, presents an unAvounble 
eoBtrast to Ae otbu malleable metals t Ibr they ue knows not to possess Ae 
meqnalitiei Iband m iron , they are free from sand and soona, and have no hard and 
soft partai nor do they require any welding of eonoguoas snrfeees, but are perfeat^ 
hoBMgeneoas and free fitnn all mechanieiir admixtnre wiA forcimi aubstances. a To 
whal^ Aeu, do Ac metale, gold, silver, copper, zinc, tin, and iun, owe Au valoable 
cxesi^tion from the defects nmyersally found A puddled non f answer la 
fotuid in As Anjde fbet, Aat all Acae metals are purifled and refined A a fi^ state, 
and while stiU Arid, they are formed into ingots. By Aia procesa any impnritiM 
float on Ac sosAGe of Ae finfd metal and are effitofoaliy separated from it j while a 
pun metaiUe mass is fbnned, oonuected at hU pomts, and ci^hte of p^uemg 
riates of a d^M of souiidnets and erennesa ^ texture, not hitherto met with 
minm. 

" Tbe iogtK, of whatever metal it may be Armed, cryatalllaes on eooliag, is a 
rammer peculiar to itself, all east ingots being necessanlv of a eryat^Uue atraotun 
Yet this eonAtioa of Ae metal, ao meeb. yet so neealeasty. dreaded by Ae iron 
mannfkelaier, in no way leseens tbe tou|^»w of Ae Aceta of metal niodaeed from 
meb ingots. Of Ais net sine preoents, pwbapa. Ae most sinking Ulwtsmtlon. In 
Ae east Ingot Ae myatala are ef great liu, and the liom of cleavage are so well 
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wb(de ttroctuTs of the aietal is ohapged. 

If. then, the refinement of the malleable ni«ta]^ while m'a (Igid rtaie, and M 
formation iato cart ingolai reader all each metala more aoand aaid homofBaeetia than 
iron, while the prooeia does not lessen their enreme daetibfy, -why s^old inm for 
ever remain an exoepthmto the general rote t 'VFhy should it be attempted to tiA 
dir^ litde gnmnles of that mttil together, uid then to Bqneeae the hnpure 
antil it IS so small as to be nselen, until it is again fogotted np and impetfoetlv' 
united, and thus for erer to maltiply the defocts whi^ ils first treatment ewtmla p ft 
may he truly answered, that hithWco the eseesiirely high tempentare required to 
foK and to maintain pure iron in a iluid state has inteipoeed an nuiqienble bamer. 
The highest h«t of the fornaoei will only suffice to show that fiiudi^ u a powible 
conditiOD of that metal . but no use can be made of tihat property, <m a commercial 
scale, with an; foe! consuming fornacea at present known. 

•‘It need not, therefore, be a matter of surprise, that when it was flmt proposed, by 
the aotborv tfr-oonvert erode pig non into malleable iron, while in a fluid elate and 
to retam^he fluidity of the metal for a sufficient time to admit of its being cart into 
moulds, witbont the employment of any flief in the process, that hit propositiou nas 
almitft gensrally looked upon asaclnmera, or as the mere day-dream of an enthusiast, 
which quiet erery-day prachcal man felt bound to disbeliere , although the lawa 
on which the whole theoiy of the invention was based were well known, and henee 
the process was recognined fWim the very first, by many ^ the scieutiflo men of tbo 
day The flieory which was advanced in the original paper read at the British 
Association at Cheltenham, in August, 1856, and the expeiimeata suhsequeatly 
ahowu in London, sufficed to demonstrote three meet important and inoontrovertlble 
foots t—1 That crude pig iron could be wholly decubunised, while rtiU retaming 
the fluid state i That by the injection of atmospbenc air mto the fluid metal, tm 
combustion thereby produced would, in the absence of fuel, raiK the temperature of 
the metal to a deg^ never before attained m metallurgical operatioiis 8 That the 
iron, BO decarbooiaed, without the employment of fuel, would retain its fluidity long 
enough to enable it to be cart into ingots, capable of extenidon under the hammer or 
foe rcdls. Notbmg that has nuce been discovered has altered, or even modified, 
foeee foots. The same apparatus as that shown in London nu^y three yrars ago 
wiD, with the proper quality of pig iron, and the practical knowledge amce acquired, 
produce both mallnble iron and steel, equal to any of foe samples now exhibit^ It 
iB Bingnlar to observe how prone the practical mau is to deny to the inventor of a 
new process that very practical knowledge which he himself so much values If 
the inventor cannot show, in the flirt week of his qiprentueship, the skill which it is 
wdl known esn only be acquired by years of practice, it suffices to condemn the 
new system, which, in its mere mfoney, is expected to be u perfect in all its details 
as fort whidi foe manufacturers have mwn grey in foe toly practice of The 
aame deep eonviotum of the truth, on which the new prooees is bas^ and which led 
foe author to bnng it before foe Bntbh Association, has since determined him (m 
spite of foe opmions loudlj^ expressed against the process) to pursue one nadeviatmg 
coarse until the present time, and to remain silent for yean, under foe soepticiam ^ 
those who predicted its foilnre, rather thin agua to bring forward foe invention, 
until be bad himsBlf practicaUy and eommercially worked the prooess, and produced 
by It both iron and steel, of a quality which could not be anrpaised by any specimeiia 
of those metals made bv the tedioos and expensive processes now m gei^al use. 
The want of aueeesa wuch attended some of the early expenmeota was aceoonted 
for,ebj practical Iron-makers, m vanotis ways. The mqjonty otmtended that the 
mtilBl was burned or destroyed by the excrseiie temperatore it acquired m the 
prooert t others declared that foe metal was too dry, and that it could never heemne 
tough, tv fibrous, except hf > pleotifol admixture of oinderi while a third arctaou 
tram every ftult to tiie orystadline oonditioa of cart me^ which they said oonld 
never become tough, or eapable pf twnding safoly, after having once been m a fluid 

Stale. Either of tiiesesnppooedesiiaestrffoilarQ would, if well founded, have sufficed 
to nttciiy dertroy the whole vidue of the {oocesa. Olyeotioiis cf ao grsroa ehanotcr, 
Tfoemcnily nig^ by pmctical iron-maken, were sufficient to damp tbo emg* of 
foe inventor, who saw that hU only hope of arooem lay hi foe prSoi foatfoaM 
prartical men were wholly m foe witrag. Hatsre refieetios. however, omiviMal 
him that the cbjectianB, ao advanced, were groundlesa, and font foe ranaeai 
artu^gned had nofoii^ whatever to do with the in ihcne mmi w>m foSam 
had eoaued The pcartical ssan had learned, fran Imig nxptrimiec^ flM ^Nihna 
jBBSics of toug^ fibrona ixtm were fiv a long penod of rt T1 tmijiiiin 
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AfplyiM ttii ii i*m nd, thanfcwib to &♦ at* atow, h« 
wnrad «t<w«t atawlwMOa, ttot lh» Ud> t«Qptnlmiif tka koo Aoiiftgt&e 
BMawrr Roeew pntoewt Mu ataa renltt vithiMit mkiag iato w ad dc m tlm the 
ftet that tM aetd, In die BcMBwer pmeait wm a fiud, and ia that ooadtimi it 
wai wholly paaffit^ ^ aaiy law of emtaUiaatioB, aad Aat the foaing of each 
aMl latD a«ddoait.iiTO araold; and iti eoaaequeat idi<lificatioa la one or two 
aiaoten* aflluded no dno fbr tiha fiirmatioia of luge and wdl-defloed orystale { whtoli 
CM wty Knolt koB a elow eggief^UloD of Uonui, Min luge foiginge, where the time 
allowed Itarfte deTstogneitt of die oiTetab eanee w; fhim 100 to 500 houra, whereby 
the idanei of deavage of i^imeu are eo perfectly marked, aa to Ibna liaee of 
B^Miadon and ooniequently uS weduieu in ne metaL 

As to the Beeood Direction— impoeiibiU^ of prodnolog a tou^ okong, or 
flbrou iron, without an adUBUxtnre of einder^Une ie a eimilu error It will be 
readilT ondustood, that puddled iron maj eanly become Um dry, diet la, the eeparete 
grenolee may beccnne coated with a dry hard scale, «nch as is produced by heating 
an inm bar to redness. Pieces of iron, so oxidiMd, would not adhere together Bat 
if a liuk sand be ditown im to a snrkce so oxidised, a doid silicste of iron, or 
*‘eiader,” will be fbmrd If pressure be then applied to two or more sprftices of 
lughly-heucd iron, coated with this fluid, (he latter will be dl^lsced, and the 
ttelaUie sorkoee coming Into actoal contact, an oaum will be effected.' It will be 
obnooB, howerer, that these facts in no way apply to metal fanned into a m—t 
while fluid, there being no oxidised surfeoes to prevent the nniftom and perfect 
eofaesion of every psrti^ of the whole mus. 

‘*The third objeetum— Aat iron, oneo rendered fluid, could never become tongh 
and capable of bendmg-^is wholly disproved by the samples produced, which 
sufficiently chow the enonaous amount of strain which iron render^ erystalhiie by 
fusion only, le capable of sustainmg witbont Taptar& It most be borne m mind 
that the fracture of rolled metal does not, necessarily, show fliis so-called fibrona 
oonditton , for if a perfect and equal amount of cohesnm exists among idl the 

r -nciea of the mass, the fracture will follow the line of force, and the bar will break 
nearly a straight line through the amalleet part The long-jagged uregnlar ftao- 
tare, which takes place on bruduag puddled iron, is only an additional proof of its 
weaknesi and want of uniftHmtQr of texture, pioduoed chiefly the diflhsion of 
eioder throaghoot thb mass, giving to it a Siky, or lamellar texture^ and lessraiog 
Its e(dienc»i 


“ Chemical investigation soon pointed out the real sonree of difficulty It wm found 
that, although the metal could be whoUy deoarboaiaed, and the sihntnn be removed, 
the quantity of sulrar and phosphuras was but little affected As diffbreht samples 
were oarelully analysed, it was aacmained that the red shortness was always produced 
by Buipbur, when present to the extent of one tenth per cent, and thatcold shortness 
resulted from the pivsenoe tff a bke quantity of phosphoroa. It therefore became 
necessary to remove these subetanoea. Steam and pun hydrogen gas were tried, 
with more or lew success, in the removal of sulphur, and vanous fluxes, omnposed 
chie^ of silicates of the oxides of iron and manganese, were brought m contact widi 
the fluid metal during the proecss, and the quantity of phoqihoros was thereby 
reduced Many moniha were thus consumed in labotioua and expeustve expemnents, 
a ftw steps m advance were gamed, and many valuable fbets were .elicited. New 
patents and new apparatus followed in due course, when It ww happily suggeated, 
that if it were possible to obtain some eomparatively pure pig iron, free, or nearly so, 
ftsmi sulphur orpboBpbonis, a proof would at ouee be given of the oorreetaew of the 
Tiewa entsrtamed with reforme to these sabStanees. Such a spaemiea of fsnn 
haviag been proeared, it was found that steel of a fair avbnge quality could be 
Nudity mademmi it Indian and Nova Scotia iron were next tri^ and no doubt 
was uen entertamed of the value and uHimate wecese of the proeese. The resalia 
drat obtaiBed eaaaed a total charge in the direetloa in which foe effoxts of 
Kesosi Bess emer and Longedon were dhveted. It wasdetemmed by them at once 
to inmert some of foe best fron ftmu Sweden, from whfdi Iren and weel of 
exedlMimaKty were made, and foe produce was uaed for almost ewery purpose for 
whieh the highwt aoahlies of steel are employed. It was then dedded to dlsomi- 
tmoe, for a tfow^ all frnfocr experteanti, and to erect eted works set flheflleld. for foe 
expreas paqwseof fUty devdopfog and wwUngthe new p r o e ew oamsereially, sad 
thus ewmetlng and eettiiig at rest the erraneoas imMessioDS foot were geocniHy 
entertafaied with ndsreaoe to the meention. 

**la umanfoctDnng tod steel of foe Uduet quality. It was found preftmtie, for 
sev^ amooi, to has foe best SwedMi fig iron, md when converted into ateel, by 
foe Bewenser fmoesas, to pour foe fluid tirel Into water, and aAwwards to mndt foe 
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fWMBetdfam cndhh, •• it tt vlih UkM iMl tf vldA 

Oe wtS Istoti r ajpb i d lot lidt vtfele «« itoM pvOmtf taA 

wm iwdUf made, l^efrodntfmof bat>e]tNaiB«|lqr^aB« 9 cocett,tftkin 0 k 
■ nmtterof dt^ iflfeemtttitwof tbs oMtUtr biaa^ «f Ae livn h«de,itfll]e* 
antoodted ibd and M»ra» dtbisaantr^s aam^etafavf aidleOfa 

iroe. It wit, tibreRm, n»otEiU« to mt content iHtoctrt •MontpliaUu 4u§, toe 
oiKiBil ebjeto of toe iavenBoo. Oa exuniDing into toe ttoret d’mliieraf wteUto te 
ibruKdaoct u these tiUnto, it wm found tout nm on of toe leqidgite puit; etuted 
10 vast ond tippmetaAy iBexhaotdble bcdt{ toat tf jewnatite alone; os niaeli as 
970,000 toiM trere nised saonally, and tool a deitiaod onlj wm wqatftd to d<nble, 
cr tnUe toat qfouiki^ Tkicve are alto ejiteodre hede of tpatooee; while eiihoaate, 
and magnede twee, of a qnalitjr oiwivalkd in toe whole wvrid. Although tocte 
■iqienflr ores nu^ not lie lu the uunediste oeatne trfdia eodand iroa watos, 7 ct the 
vast netwoifc of failwa^ ttoieh now spmda orer the whole teeadth of toe land aai^ 
be made BTailable fbr its traaait, and toua not oily toe most raloable om may he 
supplied to toe iron works, Imt the tiaffio will be a sooiee of profit to thoM great 
catryiag estabtiahmento which apparently, at present, yield only a small return for 
toe eap^ anplc^ed in their oonstrnetioii. Wben the nehnsH ttfsome of toese oiet. 
and toe with -wlndi toey may be ohtuned, by open wothings, from beds of 

£0 to fid mt in thickness, are oooeidered, it will be obvioos that the cost of toe pure 
ore wiU, even aAer paying the eost of cairiage, very little, if at all, exceed toe oiwt of 
the mfenoc ones, at present lu general use. Aa 1 ton 13 cwt of hematite twe will 
yield t ton of pig iron, and requires fiO per cent, lew lime and 30 per cent lew fad 
for Its reduction than ooinmon ironstone, and thM instead of a we«ly yield of 160 

170 »« 



• CwTtrtIttg resel reMlvtnc lU durgs of Uetjl 

to 180 toss, too blast ftaniioe, with basmatlte ore, yields from 930 to 340 tons of pig 
frwi, It would appear tbit the pun kinds of iron may be tons obtafried, at cTcn a Iw 
cfMU tosB ton dneuned \n toe pndsutun. of ton u)f«ri« quahtsw sow ssudiy mside. 
The gnn and ioo«t of toe other larn specineos ediibit^ am made from bssmatito 
ore, ^Ited with odke, by toe Wiwktiigton Iron Company, when eko^nt pig iron 
11 pmdij^ tor eosnraioin intomallmbls fcoa, or attni, too Beeaeaiaer pcocm. 

"Ac toeG>eanrJfoor,^Weaniale,aiid toe Foi!iHCofi>eaniNn-wacki,eae«aanc 
imi for this pazpoMiapi^need. l%ere are doabdew many other iron estahliahiimui 
where, by a dl^ dungs only liwtha fiomaoe-cbsi^ tom «oidd bo prodnoiA isos 
of toe mqiiiiite oaiOity In proof of this It nay be remarked, tont ^ Woriangton 
bon Gomlttiiy,wbo were proandngan ardele wholly anfit tortoe purpooMnenaediA 
at oocolyaTanatloain todrflKnioe<«ibaigsB(sng^e«tedly3fn Soammi^lH prto 
daolng a qnali^anperior to aereril samples of toniga obimwl iron. lhni»tos», 
toen'is openad in this eoaiitry an ahnoat uexhaaatible aoj^y of nw mileri^ 
mifable tor toe production of malleaUe iron and eted bfr toe P aia imr woecaa, and 
witoin ea>y commiuuieitioa by ml with the iron dntnoti, Ik mey, fnenlini he 
ivmeithg to toow in what manner that proems may bo aasiied fnmfasj^fiitoi 
cfmitioB. 
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wnTrt wMivlti It ii oofltiracted of bpflw^ulM^nA Si Hnrf 
^Sit wMi «»*nik.w»4 *St« •^gaBktn** i^,^iMl1Min9bdaM^at^;^ 
kmi «f pcfwdcna ftoat), wfckh tfa* Suit ” *?**y,y ?* 

tried, nil iiH riw tin idmitage of t&MpiMM Tlw Swried, ta 

bmifibt bto tbe MdtitBi ihowa injta iJQieh «o thri it ai»r no9rff il»«im<a 
adiitod ■H«,trit6i»t ridwrrfthi toyiiwi bitag below the iwibM. Ko aerioo ct:^ 
OkenftK, tik« ptaoe until the TMid ie made to aisame the poeltion ihotra in A 
The prooeae S« thus in an inatantlxoaglitintoftili ectiTityjandiinalltlioognpowafW 
jMi of air nrif# upward thmngfa the dnid uui^ The ur expan^ m Tolumr, 
diridee itidf ^nto glohidea, or hnnti Tidently iqnrarda, carrying with it Bone hoadrod- 

ireiAtacfflaidmrial, which aguofhlls into the boUtug mam below. Every part of 
fhe qtpantuB toembleg nnder ibe ridtmt agrtatloo thus prodaeed, a roinng flame 
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ftiahea from the mouth of the vemel, and as the proeeu advance^ it ebaogei its noJet 
oolotir to orange, and finally to a ▼olununooa pure white flame The ipaiha, which 
at first wen large, like those of ordinary foundry iron, change to imal! hlamng polnta, 
and these gtadnally ^vc way to loft ^tlng specks of hToiah light, as the state of 
m all e a We Inni is approached. There ia no erupUon of eiiider as m die early experl' 
nents, aldmigh it is Aimed dnnng the procemt the improved ilmpe of de converter 
causes it to be retuned, and It not only acts beneficially on the tne^ hot it helpa to 
eonflae the heat, which, durmg the prooesa, has rqildly ruen from the comparativriy 
low tRnpnrature of melted pig iron, to ime vasdy greater than the highest known 
welding beats, bjwhieb nmueable iron <mly becomes intently soft to be shaped hy 
thebfowa of die hammer; Imt here it becomes perfredy fluid, and even rises so mium 
s%ova the mdtmg'pidiit, aa to admit of Its bcdog pdiired from the caavertmr into a 
fhnoder'aladlejmd from thence to he tmnafrrred to aeveralmceesmTe moulds. The 
ddn sheU. or skull of die ladle exbiUbe^ ehowa the eKtreme fluidity of themetil, and 
also hew little itf ft Is sofidifted m the ladle daring tile time of casting. 

** The oxygen of the air appears, in tUs proeess, first to ozidiee the aaimnm, vro- 
dodiig riltde acid, and next to seise the ear^ which is ettminated, while the elUolc 
aeid, nnitiisg widi the oxide of iron, obtained by the combustion of nsmaU quand^ 
of mmaUielroii, tints pcednees a fiaid adkute sf dis ooride of iroo, or ** dndmr,'’ 
^iah isrcisiBed in the vcsri, and aaststs In Aa pnrilleation of tha ueta]. The 
wweeseof tcmpmvtnns whidi the metal undergoes, mid which seems so dis|rcpffir> 
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tiooaie to tlie qoutity of caAon and iron eooamiMdt la dontiCtisH owing to the 
Caronreble ctrcnmitancea tmder wbidu comlnutioD taket place lliere la tto lotet^ 
cepting material to absorb the heat generated, and to |H«Tent ita bdag fakcw Hfitj 
the metal , for heat u erdred at thonaanda of pointa, dismbatad ffiroo^boitt ne 
floid, and irhea the metid boUa, the 'whole mam riaea far abore its natural lerel^ 
formiaff a sort of epongy froth, with an intenaely Tivid oombnatimi gomg on in emy* 
one of Its nnmberTew erer-ebenging earitiea Thna, l^the mere action of the Uaat, 
a teiaperatnre is obtained in the burgest maaaes of metal, in ten or twelre minntea^ 
tiiat whole days of expoanre in the moat powerfal Aimases would fril to prodnoe. 

** The changes m the colour and Tolnme o£ the flame, and the kind of aparka thrown 
off, afford easy modes of jn^mg of the itate of the metal, nnoe these ate given off 
extenmly, and are not interleied with by the flame of the fhel, aa In the paddling 
friraaee The aoand which the metal pnidaoea in the suspended -vesad affords also 
a good indication to the workman Indeed, flew proceises appeal to atnmgly to Ae 
external senees. All mere judment on this point has, however, been rmdered mi- 
necesiary, by the more certain indications of an apparatna, which regutera on a dial 
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the exact namberof cubic fret of air passed tfaroiigb the metal, whereby the precise 
degree of bardnese of the eteel le r^ulated at pleasure , its quality, m all eaaea, 
being dependent on the quantity of air passed tbroogh It— other cucumstanceabemg 
alike When, thenfore, the desired quantity of air has passed through the metal, 
the vessd » tomed on its axis, and tbe fluid steel le poured out, as shown at Jip 1702c 
It la then leoeiYed in the casting-ladle, -which is attached to the arm of a hydimdio 
enbe so aa to be bronght readily over the moulds. The ladle u provided wiA a fire- 
clay plug at the bottom, the naatng of which, by meena of a suitable lever, ^ws 
the floid eteel to descend in a clear, vertical atream. into the moulds. As soon aa the 
first mould is filled, die plug valve is depreeaed, and the metal is prevented from 
flowing until the oaatiDg-la^ la moved over die next mould, when, by raiahig the 
plug, die second mould is filled in a similar manner , and so on, nntil all the moulds 
are filled. After the diacharge %f the metal from the veaael, die pmoesa abonld be 
rented without delay, alnoe the temperature of the interior of the,-mael la greater 
aiwr the first oham dian it was befl^ and oonsequendy it la in nbettw oon^tum 
frr the preoess. l%e vessel may be moved on its axis by snitable geenag^ but It ie 
ooDsidered preferable to use hydreatade pressure to effi^ every moreiaeiit (ff the 
crane and of the vessd , so feat when cqieiatmg on from 5 to 10 tons at a atas^ 
charge, the director of the prooesa oan,frina a diatont pomt, and idth hda ewn 
eCfeet every movement required, by merdy working fee bandies wbiife fern on, ov 
oit the pMsaore of fee wafer. He baa alao obw^ fee blubQQek, wldWfen 
fbr regidering the number iff eubie feet Of air is bdbre bfans a^ fewh by fee 
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ttmMi of <M caMBAb ma, di«n« •( Mrenl tom cf ondo a|rt bin In 
oiBmted ima Bwaolde iroo^ or ^to «u»d, in a ftw andke eaat Into 

of anj dMrifml ftm and w«i^ ndMUo for 2ai^ sbaA^ or ftir ndliof into 
merelrat tariy or plataa. 

** In die eai^ part of diia paper it 'wae ehovn that the praeeee of pnajaUng 
manudaMy nttrodnee* into toe aatonLiniiie or toie dndeiv and otocr meobtuiieeUy* 
mixed unpwltiei, deot toat the dbhrmit depcee of nfinemeaC end deeaxhoaiaetion 
of the namoewtampe of meld which ooiapoae a puddle haU,>endier toe piKidiietioB 
nf a himiogeiieeiu mam by toat ateana a deddentam not yet achieved. It baa 
lihflwma be«m pmoted o«t^ how in toe woriuim of the other maUeahlemetde aU iheie 
dUBoahm nie avoided by caatang toe metal in a fluid state into moulda. Ifov tbit 
ia pteeueW what toe Bemgaer prooeia propoeea to accoinpliahy— toat la, to bring 
melletoie non, or itMl, into toe saaw categary with toe other malleable metals, and 
by lie panflctoiao, in a Add atate, to avoid toe diffaucm of mder duoaghoat toe 
meae t ao toat when cast into an Ingot, or into a alngle homogeneonB maaa of any 
denied tons, or lue, a metal of equal hatdiKM m every part may be prodooe^ 
without toe neeesatj of welding, or joiiung o£ aeparate pieces. That this can be 
aceompliahed, is abown by toe specuieiiB exhibited l^e iron bars of 0 inches 
aqnare; which have been bent and donUed np edd, toe tvisted har^ and toe 
c<dbp^ eyUndeis which do not split, bnt yield like eiqiper to tlie blowa of the 
hammer, prove thia. If assurance be require toet there are no hard riba, or aand- 
eracks, tlm examples of the maUeable iron gun, or the iron and steel cylmdere, may 
be lekmi. With r^erenoe to the tensile strength of iron ban or boiler plate, so 
made from Eni^iih eoke pig metal, the earefU testmg of plates made of puddled iron, 
according to Mr W Fairbeini, has nven an avenge of 49,800 Ibe per aquare inch 
for Statomiahtn platea, 45,000 Iba. nr Derbyshire, and 57,180 Iba. tor Yotkihire 
platm. Now tonr aamplca of toe Besaemer non pli^ tested at toe R<^al Araeual, 
Woolwldi, according to toe r^ort of Colonel £^ley Wilmot, gave an average of 
£8,914 Iba., or 83.^1 Ibf , as toe leesb and 78,100 lbs is the hipest proof tor boiler 
plates Wu of an inch in toickneea. Here then is a result, ebowmg a greater amonnt 
ei teasde sirmigto above Low Moor, or Bowling iron boile^letss, than those plates 
poeeeBS sbove mdinsiy quality of Staffoirdsli&e platesi ^e bmiding of toe pistes 
of Beasemer non st acute ea|^ also aifibrds a stroog proof of toe extreme tough- 
nees of toe metal, and toe aj^ueation of cloee pnndung shows toe perfect aimndneu 
and homogeBeoos chaTaeter m toe plate 

" There la another feet, itf great importanoe in a oommereial point of view, which 
muat not be overlooked In the manufeetOTeof plates for bmlen and tor ship-bnildiiig, 
toe coat of prodnetion increases coosidenbly with the increeseitf weight m toe plate 
For bmtanoe, the Low Hoor Iron Company demand £S8 per ton tor platee wef^ng 
9} cwt. each, bnt if toe weight exceed 9 cwt, the pnoe per ton jrises from £ii to 
£S7 Now with cast ingots, eodi as thcee ftom which toe Bessemer plates are made, 
It Is less expenmve and less wasteftil of mstenals m make plates of toom 10 cwt to 
80 cwt, toan to psodnee those of smaller sisex Indeed, there eaa be little doubt, 
that eventually large plates will be made by preference, and that those who want 
small pistes will have to esf toem toom toe Jaige ones. A moment’s iwfiectioa will, 
therefore, show the greet economy of toe proocss in this respect, end when it is 
remembemd toat every riveted joint in a plate rednees toe nltmute strength of each 
lOD ibn to 68 lbs., toe great value of long plates far girdeta and tor sbip-buildiDg 
will be tolly lypncimed. 

*‘Tlins fm toe sutoorhas conridered only the mamifeotare of iron ^tes of a definite 
sise and tom, tomn ingots of cast metal, as jHactlsed in the manufacture copper and 
otom idntea. Miost metals, it must be obamved, on losing toeir fluidity, lose tor the 
moment flidr power of cohesion HaDeeUe iron, however, pasaes from toe fluid into 
the pas^ state, m which it poasesees toe property of wriding, which forms so well 
known and resMukaMe a pecuharfty of tint aoetw. Taking advantage of this feet, 
Nbr Bessemer hat tried an m^erixneat on mannfeetaxiag iron, direct from toe fluid 
mstriyinto eqdlem toeels, in n manner annlcgoos to toat by which jsqier is now made 

“In^. 17094 eac^li toe npatalas istoown to exidain the pmolplfl on which 
it is oonstmets^ D eamalsts of two nrilsn of laige dfemeter, j^ed in toe some 
hsmaootM phu^wito spiawa to ingalstatorir dbtaiiee apart, water is kept con- 
stsnfly nseswf throat to* rolla, and from pertoratsd^pipes, Jeu of waisc are 
pimeried upwards, Bgaiast toslrexteniai uxfeces, in order to kM toon eooL The 
roUm am jmridad wito ta^ge flanges, or with tnxtable shq^nt toeir ends, so as to 
tocm toe ipaoe between flie ew on the iq^er ride, into a kw of trough, into which 
toe flnM Sfen Is sUomed toiww, from saveml null i^penings flwmed u n line along 
rife lower pmt of toe oastbfdadle, so thnt flu rolls torn whal may he oottiidaiei n 
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endleM monU, whk tUa important diilimxMev ifaat in tiie Mdinarp eaat^mia 
mould, a greater, or Um qnantitp of air^bubblea are fitmed, and dw vbeit 
caat, II in die ordinaip cmiditioii (rf cast metal The wonKma p ufii g e menied 
between the rolls ^Perenti the pombiUtr of any babbles or cantus bong ibmed. 
The metal salidii^ng In the wider part the space between the rolls is sal^ened to 
great pretsuxe and exteiuion hi passing through the narrow part, which the hi^ 
welding heat and soft state of the metal alone renders poeaihle The apparatns is 
capable of producing a plate the length of which is linuted only hy the qaanuty of 
fluid metal m the ladle For example, a pair of tolls S feet in diameter and 8 feet 
wide, making five and a half rerolntions per mmnte, would jHroduee in two minutes a 
plate 100 fbet long hy 3 feet wide, and of an inch in thiokness, weic^ing 9 tone 
If this system were earned into practical operation, it would be possible to obtau a 
plate ct this siae of tough malleable iron without either fliel, or manipulation, within 
twenty minutes after the crude iron had left die blast flinaace This mode of making 
plates has not yet been tned on a comxnereial soalet but fluid malleable non baa been 
poured between a pair of horuouial rdla, and excellent piecea of plate-inm have 
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thus been made, which will bear bending and doubling over like the best tin plate, 
thus aflbrdiug all the evidence of success that can be dlnved from a small expen- 
inent A piece of the thin sheets so made, with some rough pieces of the thin cast 
euetal whit^ formed the skull or coating of the interior of the casting-ladle, and 
whKh sobdifled during the eartmg operation, wera examined These pieces showed 
clearly the great maUeahility and toughness of the metal, by the sarfoce ttiey presented 
when out through by the shears, and bv their folding op without tearing or breaking 
On examining these pieces, it was evident that such metal does not require much 
ruUiog, and there is reason to hope that the railing of fltud metal will, on a large 
scale, uroduee plates of tough and perfectly homogeneoua metaL It mast be observed 
that the skull of the ladle and tiie other scrap made in the process is most easily 
worked np Some puces, cot ftom the skull of the ladles were made into a pile at 
'Woolwich, and were drawn down under the hammer at one heat^ to a bar one meh 
square, two samples of this bar, when tasted, gave a mean tensile strmigth of 
71.897 lbs 

“ Iron plates demaiad the flnt attentem, since they at prosect form the staple 
manu&eturei but it will he uadenttood that there la no diflhrence whatever m the 
treatment of erode iron, by the Bessemer proeess, fiw prodnelng steel, except flsat tbs 
hlaatofairisoantniuedfiil^a shertorpenod. The loss of metal is also about 8 peromt 
leas than on Inn. Tbexafon it u highly probaUe fliat the cheaper materut—etad 
— will altlmately anpcitede tihe dm of ira, gmoe the tensile atimigth of steel as 
nearly double, sm its daaticity is much creater than Aat of inn. The a^pheahilrty 
of cast-steel plates to ^ nmatraotiem of stsnn boileni, ia fislly demoartaated by llie 
szeellMt left cast steel manuAotured for thid purpose Keim. Bewell 
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•ad ShorMgt» rf fiMMA. ft ft afteady cxMoMr ^ fcr Aat Pttm 
and the extasM too^biMH of Ah aaft cMt Btra ft Aova w Aa IhslHty iriA irhlA 
it IB drawn into tabeet a^koerffmeof AraetuheBftezhibitodfbUBdi^atBaeead 
like a pkee of p^er. Itft xmpoutUe to look at thia sanple of tonf^ hotooeeaeon 
stpd witkont Mow rantoded of lha general, bat eery enoaeona, i^inloM whkdi 
prenul MBpeeiiag Aebntdenew of east otoA Tbft ft evideotljan aneicDt pnladioe^ 
dating from the eariftst intiodiietHto of Aat ardele, when fton ban^irere doable 
eooTertad, in iwdier Aat the east atael made Aerefrom might be more eaatly melted. 
The idea of its hritdenen IjgB, howerer, atill clung to It through all the BneceaiiTe 
improTements in its nuui&thctnieL 

" At a time when the nonni^etnre of Mdaance oeenpies ao laige a thare of pnblie 
attention, it may be intoraaAig Medy to point out Ae gieBt fheility, whioh the 
BeMemer pfiooraa affarda, of fiicmiag maaaea boA of malkame inui and of atoel, of a 
sue anitaUe fbr the hea^rmt ordnance, without any wddbg together of separate 
alaba or the more cobUt mode of bnilduig np Ae gnn wiA pieoea accurately turned 
and fitted togeAer Manw ^tempta bane been made to prodnoe wniight<lrMi 
ordnance, and Aft object naa been ancceiBftilly aoctonpliabed, in the case of Ae 
large gun prodneed at Ac Meney Forge. But, howerer perfect Aia one gun may be, 
the time reqaired to mAe it, and ita uammiae coat, nuniifti^ leave^t mil a 
deaideratirm to produce gnna rapidly and cheaply, of a material eqnal to, or greater 
in tenaile atrengA than wrought iron ; and, if po^ble, firee fitna the liability whiA 
Aat matenal £u to flaws, and to detencoauon dunog ita long expoanre to a 
welding heat, it is befiered that Ae Bessemer proceaa auppliea thia toideratam, 
Ibr massea of cast metal can be produced of 10 or 20 tons m weight in a amgle piece, 
and two or three such pweea may be eonTeniently made, by Ae same appantna, in 
one day The m^ ao made may be either aoft malleable iron, or soft ateeL 
Ordnance may aho be east of malleable inm. wiA a ateel luting or core, or Ae 
steel liniog may be afterwards fitted to It, so as, in eiAer case, to obtain in Ae 
compound mass the hardness and power of one matmlal to raaiat abraaion, aad Ae 
tenacity mhmmit in Ae other matinaL In order to Aow Ae extreme toughness of 
anch noa, and to what a atnun it may be anhjeeted wiAont bmting, several east and 
hammered cylinders irere placed cold nad^ Ae steam-hammer, and were cniAed 
down, wiAo^ the least appearance oi teanng of Ae metal How these cylinders 
were drawn down firom a nntnd cast-iron ingot, only S inches larger in diameter 
than the ftniAed epjinder, and in Ae pnefte manner In which a gnn would be 
ireated. They may, Aerefiwe, be eonsidtred as Aoit sections of an udmary 
9 pounder field-gun. Iron ao made requires very little fSorging, Indeed the mere 
eloring of the pores of the metal aeema all Aat la necesaary tensile atrengA 
of Ae samples, aa tested at Ae Ri^al Arienal, was 64,566 lbs per square inch, while 
Ae tenaile atrengA of pieces cut from the Mersey gnn gave a mess teT 60,624 lbs. 
longitudinally, and 4S,339 Iba. across Ae grain , Ana showing a mean oi 17,550 Iba. 
per square JmA in Avoar of the Bessemer iron. 

" u It he desired to prodnee ordnance by merely Anndiog Ae metal, then the 
ordioaij caatmg prooeas may he employed , wi A Ae simple difference, Aat the iron, 
ntstesd of Ttinnmg direct from the melting Arnace into the mould, must first he ran 
into Ae eonverting Tcssel, where in from ten to twenty minutes it will become steel, 
or mallciAle inm, as may be desired , and the eatong may Aen take place m Ae 
ordinary way 

" The oonical ingots hemg oast m iron mnnlda, Ae great dday of moulding in loam 
will be avoided, and as the iron moulds may be removed from the easting-pit within 
an hoar after the metal has been poured into Aem, Ae tedious interval of Aree 
days, now required by Ae cast-iron guns hefoe removal will be avoided, thas 
uameBsely inefesazng the o^abditics of Ae ftnindiy If it be aasomed Aat Ae<e 
advantages are abovt e^l to Ae cost ot hammermg Ae east Ingot, Aen by Ais 
process a will be practicable to produce guns of any siae in hammered cast steel, 
or viUleaUe bon. ready for Ae boring mill, at Ae same cost as Ae cast Iron gnns 
now m naa, birt if Ae wdgbtof Ae gmia he tedneed SO or 26 per oent,. in otmse- 
qn«Me of Aeb nperlor strengA, Aen an aetual sqying m Aat proportion will be 
effeetod mtheflfBeoostflfevefygnnaomadft. These fiuts have been laid brihre Ae 
Oovernmeet, and Adr advantages are believed to be fblly upreeiatod by Colonel 
Eaidley Wibnot, Ae St^ermtendeiiC of Ae Royal Oim Paetoriea, who baa edn^ a 

E st InterMt la Aa progreto of Ae iavention ftoa Its egfitest date^ and to whose 
dness the antbor ft indebted fisr Ae many vnhalde trials of Aa tensile atrengA 
of ^ vanona sashes ofxaetal Aid have bera snbndfted ftr tavemlga^ ** 

Tbe nsolti of a graat noaiber of tilale made at Ae Royal AnenaL WootwiA, 
Ae aapertuendeaea of Colonel Biwdky WAnet, era gfv«n fa Ae Allowing 
tabular Anns— ^ o 
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BESSEMER IBOB. 

Tmat9tr9mgAtirtakmgwtigkit»Ua totktaqmnmA. 


In Iti eaal^ nnhemwered atatK 

IbaMaaMd, or rolled. 

Verioiittfl^ 

Mean 

Tuidui tnali 

Mm. 

SS,197 


76,195 

1 

41,584 


75^98 


43,390 

> 41,848 

65,858 

> 78,648 

40,284 


64,059 

1 

48,908 


88,110 

J 


Flat vagot roUtd aUe ioSer plats mtiout pUmg, 
Variofli TrUdi M«nu. 
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Tentds stra^tk, Brsahng weight ut 16s. to the square ndL 


' In Iti cart, onbannirted Mate 

Hammend, or rollaa 

Taruxu trirli 

Mean 

Tarlou tnaJi 

Mm 

48,898 

42,780 

57,290 

70,883 

72,503 

77,808 

61,667 

64,015 

\ 45,836 

} 68.259 

!■ 68,998 

162,974 

146,676 

168309 

156368 

136,490 

145,518 

168,970 

154,825 

V 157381 

1 148384 


It has been soppoeed that very large masses of cast sted caonotbe Ihiged, as the 
blotrs of the hammer would not affect the cmitral parts. Thu the<Hr^ baa, howeTer. 
beea fon&d to he ineonect. Mr Erapp, of Easeo, m Rhenuh Pmaaia, whose imme 
18 BO wdl kaowo throoghoat Earope as a manofactiirer of cast steel, has aaeocaafiilly 
woriced many ugots weighing as ranch as 10 tons each, and u now makuig steel 
forgings from d ragle cast uwt of 30 toaa in wnght. Mr Kmpp has tboa ptomd, 
by actaal practice, ^ possibiTity of working enramoos masses of east steel. From 
what has already been said, it will be mmecessaiy to dwell at any length on the 
eT}|lent applicability of this malleable east metal, both aa a foimdmg ^ forging 
materi^ for the makine of anchors, Bcrew*propdIer% paddle-wheel bosses, eranks^ 
engine-diafts and foanoog; and generally m the many other maatlTB ptmtraa of 
modern madimery, bridges, and yiadncta. 

It will be interesting to tooie who are watebing ffie adTaneeraent of tile new 
process, to know tiiat it has extended itself over Enrope The enterpriaing flim of 
Daniel Elfbtraud and Co , of E^oi, who were the pioiieHa in Sweden, an now 
tftnlrlniy ftKoellexit iteel b7 the BeBiomcir nrocesfla 
Conaiderable discnision has atieen reqieeting the introdootum of manganeae in foe 
Beeeemer steel, both ss to Its valoe m pcodneug a sapenor metal, and as to the dia- 
eoTwy of Its Tains in foe proeesa. Tbesc qneatiQiiis were satufliotoiily saeweared la 
a communication read befon the British Assocmtion at Bimragham In 1S66. Trem 
that paper a snffioient pordtra » abstracted to place the wh^ qaesdon before oar 
readen. « 

“Bi 18S9 tile trade of'BheS^ieDeiyedatt enocBMni uapdaeftomtiie fatvortiqa 
of Jodah Maniball Heath, who patented in this oonntry fos emplojneidof gntaTWifi 
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maAi iron of toia ooonn av^aUa fn nu&iaa eaat at^t it lanoved fttna than 
iiiltolarq[«aliii«toriiOBttciri«d<AortiUBa,aBloonferKdoa too «aat ateel ao aoade 
tin po q i ^y of waUlag and woridag o wm Aly nader tho Inmaer. Thia uventtoa 
wu of iauBwnaa tuw^ee to tha town of MeSold, when ita valna waa at cnee 
appiwelatod. Ur fitoath, aqipoong homaelf aeooie tn hu patent^ told hu heanaeei 
that if tian putOKideof manguoae ud coat tar w ocher carbonaaeoaa nutter into 
thoT eraeRdea along with the Uiater ateel, that it wonld do aa wdJ, and he nnoh 
cheaper than the earinret of aianganeae he waa tolling them, in ^et it waa the 
nme thing, for befim toe ateel^waa meltad the carbon prearat reduced the oxide of 
jnangaoeae to the metallie atate, m that bia patent earbaret irf maagaoeae waa fbtmod 
m the eneiUe la leadinesa to amte with the ateel aa aoon ae it became perfectly 
ftiaed. Bat the law decided tint toia waa not Heath's potent, and so toe good people 
atf Sh^ld after many yean of ImgetiKni were allowed to uu it without remuneraaon 
to toe inventor 

** hlangimeae has now been used tor many yeara in every cast ateel wraka in 
£im^ It mattoa not how east ateel u xnade^ smee manganefe added to it neces' 
aanly prodnoea toe aame beneficial changee j no one better apprecuted tois^t than 
the onfortanate Hr. Heath, aa endenoed by hia patent of 1B39, m which he dedlarea 
that bia inwentim eonaiato m *fhe nae m earboret of man^eae in any proceaa 
whereby iroa la ecKiTeited into east steel * H*d Heath seen in hu own day the 
Beaaeaner prooeu in openttum, he conld not have said morei he well knew toe effect 
pioduoed by manganeK on ateel, and, tfaeti^re^ claimed its employineut m any 
proeeea whereby iron n ooneeirted into cast ateeL 

M TTtth tou patent of Heato’a expired and become public property, eonpled with 
the murevaal additiMi of manganese and carbon to cast ateel, it wonld naturally be 
snppoaed that toe anther, in eommon with the rest of mankind, would have been 
atlmed to ihan the benefla which Hesto's inTention had eonferred on toe wha4e 
ecmmninty, but it was not ao. 

** The F^ing of too author’s paper at Cheltenham in 1856 wai by the powerful 
l^eney ot the pcesa oommunieated in a tow da^a to toe whtde conntry Great 
eqieetationi of toe value of the new prooew were formed, both by scientific and 
practical men, m proof of which it may be stated toat licenses to manufacture 
maHeable irmt undieu the patent were purchased by iroumaaters to the extent of 
fi5,OOOL in leas than twenty-five days from toe tending of toe Cheltenham paper 
Great exeitemeot existed at that moment m the iron tni&, and many persons seemed 
to covet a toare fai an lavenuon that promised so mneh, there waa, consequently, a 
getteral nab to toe Mtent office, each one intent on aecnfing bu supposed improve- 
ment. It was thonght acanely possible that toe original inventor should at the very 
outset have secured in hu patents all toat waa neaeasary to toe aaocess of so entirely 
novd a fyitain, he most snr^ have overlooked or forjotten something , jierhuiw 


evmi left out all mention of some ordiiiaiy appliance too w^ onderatood to realiv 
need mentimiing; ao in toe jostle and harry to aeeure something, any point on which 
a fhtcre claim conld be reared waa at once patented Some of these gentlemen even 
repatented pmtions of too wnter*a own patents, while others patented things in 
daiW use, in the hope toat th^y mi^t be considorei new when added to the products 

toe new piooeea. 

« WitUn ax weeks of toe date of the Cheltenham paper, Mr Bobert Unshet had 
taken out three patents, whioh Ibnn part of that long senes of patents by which he 
hoped {» seean to himself toe sole right to employ manganese m combmation wito 
iron or ateel made from ]dg mm by fordng atmosphene air through it In this l<mg 
series of petenta afanost every eonedvable mode m introdninng manganefe into toe 
metd u son^ to be seenred. It was claimed if used m eomUnation wito pitch, or 
other casbonaeaow matter, it was oUimed if simply used in tos metilllc form, or, w 
Mr. Haalih cilia it, a eartnirst of maugaoeaet it wai also elatmed if combined with 
iron and ort ott al in y egdaiaen. &&igaaete,mxnyflftoeseatatoaafcombiiiation, 
wu clahMdff put in wito UM metal prior to toe eomfueneementof toe proceas; it waa 
' claimed tf^htdmiiig (he contmnatumeff the process, and dalmed if added to (he 
Bled after too pfooeaa had been conpletodf itwasalM eldmedif pntinto anyfkimaoe, 
BracdMs,or vi aas l ,toaitftocoBwaftediBctalmltfhtbe tun orpomwdhttoiiiitoot^maa- 
gaaese ladila oaB^ouadiwan ao cUaledundm all imagbuihle cmditomathatif toia 
aetfes of patanli ceaU have been sBftdaed in law it wooMhave been utterly Impos- 
sible fbr toa aatoor to have amptoyed toangaaMM j|||h ated made by hu proceaa, 
■ItoeaA itwaacaiwidatod bytoaftmdete bela p oa nBr to makcatoelftumookfrmada 
ivaaudftHimit. 

*la toe mukfi Jimriwtef taptembar sa, l85S,Jaet toor yaava bdfan the fiiut of 
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Ifr, Ifadbct^ MrfM of Mieati. a letter <««« foUiiM W A» 

tictt The'wntercf -gutter tii 7 «—* lam* dMVjdMfe itMAam* 
ever tnada vMi tlie additiM ot earlmn and m jni g awa a e or aarkmot of iiia^pniww 
jmTioatiy to Haodili breatioo, and I oonfideHtt/ aaaert tbat ao eaat tfed mdur ««a 
noar cany on Ida tnafaoaato pwatwiilioatiho atf of caibaiat of la angii i w a a* 'IkoM 
are,’ be Mya> ’ a bnndred nutbods ef Improvlag atad vidi nungaaeff^ bat 4oy aS 
inrolTa the aame principle. Fat eazbon and sttogaiuae into the atari pot in mf 
form yon pleaH and at any tune yen Uka^ and if the ated bo thtMoa^ib ndfad no 
carburet <rf Tnanganeae maUi alao and a alloyed, ud the m^roTCBoent » anamodly 
eflbeted, and by die nse in every inatanoe of carb^iNt of mangaoeae.* 

“Tbii letter clearly ahova h^ well the anti^e^ waa nndOTtoed In the aiaal trade 
thirteen yean agix 

** Ytxy aoon after the reading of the Cfheltenha^ pepe*^ aeverd roai^ tnalsof the 
Beaaeiner prooeag were made privately by pexaon> m the iron trade, and defeeta d»> 
covered wbidi wwe anppoaed by praebcal men li» perfectly fetal to fee invention 
Once more fee preu teemed wife aceoanta of the pnceai, hat feta time it nuke only 
of itanttor imprM^bUity, end of regreufeat th# hii^eapectabena onginaUy formed 
were ao fellaciou ITie altum, however, gradnaUj anhaid^ and the proeaM and its 
aiife(»r wan Mon entirely Ibrgotlen ImperliH#™" “ “B proceaa niere oefuuhy 
-were, bnt fee anfeor had had the meet iiraftagald* pwofe of fee oocfeotneea of fee 
tluKxry on irliich, Ilu inveatioa was based, and that the reaeonliig cm. which, it was 

BO Utterly oondamned fee trade waa m itaelf wlKd^f feHawona, he, tberafme, decided 
not to a^aa fee qoeatum againat a hundred peife knt to energ^cally looaecoto bio 
exnrimenti and to remaui Bilent until he eoold l^nng tha prooess to a oonniMroial 

Boeoeee. When, at the espintloa of about three fcen of meeeaant leloor on the part 

of himself and iuo partner, bfr Loogadon, an expenditure of mote than 10,000^, 
the proceaa waa again brong^t before the pnblw* “ot fee di^teat intcrert waa 
mauifeated by the trade j it had been for yean agreed on aU aldea feat it was a total 
fulnie, and was looked npon ahuply aa a bnllia*^* meteor that had anddenly flitted 
acroBB the scieatiflo hoiuon, lesviag the eattie^ ^ mofe palpoUe d ar k ne as than 
before. This entire want of confldenoe on fe^ P*^ Bf fee trade wee moat dia^ 
conraging, one of two femga beeame imperative, eifeer fee invention moat be 
abandmied or the inventor moat become a steel maonfecturer ) fee latter altmnative 
waa unhesitatin^y accepted, and Afessre Henrf Beesemer and Ca detennioed to 
erect a steel wofea at Sheffield, in the very heart of that atnuigbold of steel making 
At these wotfa fee process hss ever emcebecn sjMJoeesfUly cninedon , it bae become 
a where docena of practical ated makers feoeived their first leisona in the new 
art, mid fo fee germ fiom^bioh fee prooraa ha. tpn«d feto every state m 
well BB to India and Amenea. , , . , 

’‘By fee time fee new works at Sheffield bad got into praetteal operation, fee 
invention bad rank so low in pnbhci estimatton that it was net feonght worth piwing 
fee SOiL stamp due at fee expiratioa of three yeers on Mr Mnahet’s large batdi of 
manganeae patents, they wer^ eoaseqaently, ellowed to lapse and hec^e pndio 
prc^ierty. 

’’ The anfeor has, therefore^ need withoat ecrUple any of these nnmetoos patent! 
for manganeae wifeont feelmg an overwhelming eense of obligation to tiie patentefc 
“ At fee aaggesuon of fee antfaor, works for fee production of m anga ne se alloys 
were erected by Mr. Henderson, at Glai^gow, wl«> »ow makes a very pure alloy of 
lion and manganese, containing from twento-flve to tiiirty per oeutof fe« latter metol, 
and poeaesdng many advantages over apiegueieeni which it willdonbtleea npilaee. Two 
bright rods o? 1 }id. diameter exiubitra soch ton^meea, that they ware folded ap cold 
u&«r fee b**"***** This extremdy tough met^ it made by neing Bb Henderson's 
alloy instead of apiegdoisen, which la inoapafale of making steel of aaeb a qosli^ 

** A FraiBun ganwwian, ]|| Pmger, hu beid *l*o snccesaftil m maonmetoring a 
new alloy, which he ealla f^ro-manganese, mmfidiog of sixty to eighty per oeat of 
metallic uangsaeae. H laextreaiol^ oseftd lamsiM^g^Blleebla Ironbyfee Bessesnw 
prooess. In which qdcgeleiran cannot be em^y^d on seeoont of the large proportwn 
of carbon it oontama • 

« It la mttliring totnni Bom a renew of the trembles and impedtramtiof feftp^ 
nod briefly nottoe sosne of fee more important i^plioateoos of awel as a sstbstitaffefon 
wrooght iron. 

’’Innooaasfothfochaiweof niatenalmoreMVartastfean In fee eonstraetiett of 
ahips. for in no initance an i^gfe and lightnsm more ra a earial 

• IIISI IHIIIII ilfo lull ill lui ilnfim \ 111 ini'ninl I milt 

engaged in that manofoetareWri an extruaei/ dnriUe qpallt^ wWia It 

poaseeaea n di^aeof strengfe riwitt dooble thld « re* mforusr ImA of saii pteiM 
naiSy employed u dn^mulding} henee it I* fanai feat g wnfe Ua» vright 



STEEL. 


<if ttfttarbl maj lo eaqdpjred. and at die same tune a greater degree of etnngth way 
Iw ATen to aU puli aatowAod tolieaTj atraine. 

*rMoat iHroBment anumg the ImUden of steel shipa is the firm of Jones, Qalggln, 
and Co,; of Llecnoel. 'vho Iwve ntro ooDstracted no less than 81,S10 tons of shipping, 
■whcdl; or pastisUir built of steeL Of these, thirty-eight vessels are propelled by steam, 
vnlh an aggregkte of 6;914 hone power- besides ibis the principal masts and span of 
eii^teen ^lag i&ips have been made by them wholly of steel 
" Vcaaela ef a Iai|^ siie^ oonatroeted to olaas Aa. twelve yearn at Lloyd’s, weigh, 
when bnilt of irtn, about IS ewt. pv ton measniement { whereas similar vessels bnilt 
of steel weigh only about 7 ewt per tmi measnrement, thus an inm ship to take flrst- 
elass at Lloyd’s for 1,000 tons ueafinemeDt, would w^h S50 tons more thsn a steel 
one of the wms class. Such a vessel oonld, therefbie, take S50 tout mr SS per cent 
more at the same cost, or oonld avad herself of the difibrence immersion to 
leaive or enter port when the tide would not permit an inm vessel to do so As a 
steamer she' would earxy SSO tons more of ooel, and thus he enabled to lengthen hmr 
voyage or take her coal for the return trip. The two steel paddle-wheel steamers 
whush were bnilt at Liverpoid by the Messrs. Jones and Co , for the Ihiblm and 
liiveipiMd semoe, dnwftom 8 feet to 4 feet lees water than iron steamna built on 
the same lines, am being dias enabled to leave port at all states of the tidefwill not 
require a tidal min in eoniiection with them. If the employment of steel for the 
eoastmeticm of merchant veas^ is fonnd to he so important, how mneh more so is it 
Aw ships of war Some of the larger class of armonr-plated vessels require 6,000 
lODBi^iron for dieir constroetioii, and an addition of 1,800 tons in foe shapeof 44 in 
azmoor plates. Now, if the ftnines and inner skin of sneh a vessei were constructed 
steal. It would be much stronger evm if reduced to 4,000 tons in weight , this 
would aidmit of 9 in. nraiotir pistes being used in lien of 4^ in., and would still leave 
the vessel SOO tons hghtv than foe present ones, and hence, as foe resistanre of the 
annoor to impact is at the aqaara of the tbickneas of the platen we should have a 
vessel c^nble teostiDg foor tunes the force of foose at present coostmeted, while 
It would be SOO tons less m weight. 

“ These iinportaot focta have not escaped the attention of Mr Reid, our present 
tainted conatniietar of the navy, and we shall, doubtless, socm have anhstantial 
proof of what may he e&cted 1^ the employment of steel in foe constraction of 

ships of war 

** Ths applieatiatt m steel for projectiles has now become a neeesatty since the 
introduction of armour plates, life have now used i 10 lb. shot, and these have passed 
with very shght ngury through a 5-indi armour plate Specimens of bent angle iron, 
made of Beeper iron, and rtdled at the hISllwatl Ironworks, in Londtm, and from 
the same works a posmcHi of one of Hughes’ patent hollow steel beams for supporting 
the Bcrnour plating m eouise of constroctlm for the forts at Cronstadt, ara interest- 
ing ezaraplM of what the rollug mills of foe present day can effe^ and of the 
Attilitf wUk which CMSt mailcshte iron aai coat cted admit of ^iag worked mto tbo 
most diffienlt foms. 

** There is no d^iarUnent m engmeering in whidi the peculiar toughness of steel, 
and its Btrengfo and power of resistiiig wear and abrasion, are of such vital im- 
portance sa in Ha application to railway puiposes Thu foct had long sums im- 
pressed Itself stronidT fbe miad of bb Bamshottom, of the London and North 
Westeni Bdlwsy.who onnmeneed enpenmentewith fou mstenal in 1861 earefoily, 
» though tmstln^y, he tried it step by stefs »ot even at first venturing to employ it 
for pUSsM^er tru^ but as proafs of its safety and economy crowded upon him, he 
earefhlly applied it to the most important parte of paasengrr engines, and even to the 
manufoctureof the formidaMe endue cranki (at that time entmsted only to the molt 
eminent uon-maktag firms in the kingdom.) these iron cranks are now hemg replaced 
^ steel ones fooged foom a afaig^ mass. One of these sted eianki, maunfoctured at 
the new eteA works at Crewe, was regarded aa a rema^hly good illnstratioa of 
the me of steel for this pnnniee, that gentleman has also takm out of use a plain 
ateel axle that haa nm a diatanee of 119,516 milea and now exhibits very su^ 
agpuofweir * 

Thetizu «f -w]Mcla,im wdilch so much of foe poUio safety depends, were then 
tried, bat foe exact amooDt of difiereaee between foeendnmioeof wroagbt Iran and 
Bessemer stosililwthispaTiwse Is not yet iseertained, as none of foese sted tirea are 
yet worn enti hot eno^ has been shown to prove foe advantage of entirely te- 
plaeingteon by steel for fois poipoie;. 

« In Kto to show how a attal hre will te^ foe violent attempte to prodnoe 
foaeture, an axam^ 1« give n j (|fo‘iieel tto manofoefoked by Messrs. Besseaner and 
Co,^8hii&ald; it woo rdaMf^l edge tmder a six fon steam hammer, and subjected 
ta a serlet of powerftil hows mBI it aannted its present form, that ef a figwe cf 
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« deme «f violenee nnaenHly moce tban it «oitld wa be ntjleeted ta ia 
practice Theae tiree arc made vithcnt treld ot jotn^ W Sangbig dmm ftun aaqaars 
iDgot, partly under the improred plan isTented by Mr BamaWom, aad pertly by an 
improved mode of flanging an^roUbigilnTtaUed by UEe Ailen, of iba Banana Steel 
Wwlu^ Sheffield* 

** So fanpoitant were foond to be the advantaM of anploying eaat ateel aa a ffib> 
•titate for wrought iron at the worlta of the London and Norai-t?featera Bailwi^ 
Company, that we direeton, actii^ nnda the advice of fli^r able engineer, deter- 
mined on hulding a large steel wona atCrewe,whioh U nowm ecbvew^aaaeecaflil 
operaboD In the design and arrangement of their plant for working np the ateel, 
aeveral important improvements have been introdfc^ by Mr Bauubottom, among 
ofoen his dnidex hammer, which strikes a Uoom on bofli aides the Ingot at once 
in a honzontal direction, and flins renders nnneceaiary the enotmons foaimthms re- 
quired for ordinaxy hammeca Bere, alao, he baa pat up hia Improved rolling miUfmr 
rolling blooma of Wge sae, the enormona macbme being reveraed with-fbe greateat 
rapl^ and eaae by the attendant, without any ahoek or ooncnanon whatever 

“ While matteia were thua ateadily ptogreosing in the engme department of the 
company, the eogineer of the permanent way. Hr. Woodhonse, took m hand a 
thorongh inveatigation a no leM important problem, via , the eubstitotion of cast 
Btetl fw wrought iron railway bara For thu pnipoae flome fiOO tone of rails were 
made, and put down at varuma atationa where the traffic was consld.'eTable, an as to 
arrive, at the earliest penod, at a tme companaon of the respective endonmoe of 
wrought iron and oast steel tads. It will be onnecessary here to enter into the 
nnmemia details of the exteomve senes of eapeTiments systematicailly canried oat by 
Mr Woodhouse, the triala made at Camden will soffice to show the extraordinary 
endurance of ateel rails It is supposed that there la not one spot on any railway in 
Furope where the amount of traffic equals that at flia Chalk-fonn bridge at Camden 
Town At thu spot there u a narrow throat in the hoe, flow which converges the 
whole qrstem of rails employed at the London termmi of this great railway Here 
all pasKDger, goods, and com traffic have to pass here, also, the making-np of trains 
and sbnntmg ^ carnages u contmoally going on. At this particalar spot two steel 
rails were fixed on May 2nd, 1862, on one side of the line, and two new iron rails 
were on the same day ^oed preasely opposite to them, so that no engine or carnage 
could pass over the iron rails without passing over the steel ones also When the 
iron rails became too much worn to be any longer safe for tluf passage of trauui,they 
were turned the other way npwards, and when the aecond side of the iron rails were 
worn as far as the safety ot the trafiio would allow, the woni out rail was replaced by 
E new iron one— the same proceas being repeated as Offlmi oa was found neceasary 
Thus we find, at the date of the last report on Match ist, 1865, that seven rails had 
been entirely worn out on both foces Sinqe then another rail baa been worn out np 
to July, making uxtem faces worn out, the aeventeenth face being m use on August 
been.plaAed vnataksa up ntbie 

piescoce of the writer, aad by the kind permission of Mr Woodhouse, now lies on the 
table before the meetmg The first flu.e of the rail only has been used, and this is now 
become mack thinner usn it was ongmally, bn^ in the opinion of the platelayeiB, is 
still capable of wearing out another l^f dozen faces Taking its resisting powers at 
thiee more foces only. It wiU ^ow an endurance of twenty to one in fovoni of 
steel 

Mr Woodhouse has ascertained, by oarefol and continued teatiog for tweaty-fbnr , 
hours at a time, that an avenge of 8,082 engine tenders or eamagei pass over the 
steel rails evexr twenty-four honte, equal to 16,164 wheels evenr day for 1,207 days, 
making a total of 9,754,974 wheels passed over the raiL Sub|eet to this excessive 
wear, me rail appears to have been reduced 7^ lb. per vard , hence, to every grain in 
weight of steel lost by abnsion, no lees than 871 wheeie badto pass over it Another 
steel rail, put down alao la May, 1862, at a place much leaa sulgect to wear, has had 
four faces of iron rails worn out oppoaite to it, and sliU appeacs as if very little naed, 
this rail is also placed on the table An ifon nil wean out by the giving way at 
various puts of the unpnfoctlys'velded mass, and not by the gradual loss of paniidM 
of metal, as in the ease of the steel rail, which no amount of wear and tear seems 
oapablo of diqftfinting It must be borne m mind that thu enORnoui enduianoe of 
oast steel is not owing to its hardness or bnttleness, as amne have supposed, for, fas 
focU Beseemer steel possesses on extreme degree of toughness There ia before the 
meeting an exsnqde of this foot one of the same quality of steel rails having been 
attoohed at tme end to the mslp didvmg shaft of a steam enjaiie so as to twto it 
, o^dmio a long »ira], measuring Sfoet in length ayffilaud boits(m,aDd only fllM if 
measured along the centre of the wefa A single plihe at fliis taU it u 
presumed, dispel any idea of bnttleness that may have been entoteuted. 
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■> Itt e(mM0B,lt aii^lM veoaifcad fbitoMt BtMlii soir bdag wl II a«ai(ritafe 
Ur inn to m grtr/t «oi n|iidlr inowaag cicto»t 
* jiie J«y i«|arti«f the utoraatioiul Sshibitum of 18S1 diow Unt flie entiliv 
pradaettoBofttoei oTaU kfeAgin OMOdd <<toa, at th«t penod, as,000 tosa anunilj, 
of vhicli hboet 18,000 tina wot out ated, eqod to 846 tona per weakt a ftw other 
sBiall oaat tied voika in tin o o wairj wdnld prohably briN iqi thia qtwal^ to 400 
tooa per week aa d» entira proiadioa of eaat ateel in Great BriUtm The jarp- 
feportalaoatatoathataaiMof atoii,ean«tdie <noiialer iago^' irel^iog S4 ewt 
vaa ezhtintod hj Horn, Taotte, aad ma aappoKA to be the kiM naaa of ateel 
ereriiiaindwtBiedfai&i^aiitf, flfBee dut date a groat ebange baa been made, ftor the 
largaat Beanaaari^paratea atpnpcotereotod in SheOeld, ntbe voffca of Meam, John 
Brown and Co^ia eapaUaof prodatea^mA caae evczr tour boon a nnaa of oeat 
atod weig lua g S4 toi^ bemf twenty timet larger than ^ 'mooater ingot* of IBSl 
«Thereai« now aenrentem eitondTe Beeasner steel wwka m Great Britain. At 
the works of tiie Bamow Steel Company, 1,800 t<ma p« week of tinidied oted can 
eaiUybe tamed out, and when their new conTertoag hons^ oontauung twelve mote 
floe-ton oonverlen, is completed, tiieae magmfloent works will be capable of prodaeing 
weddy ftem 8,000 to 8,400 tone of oaat sted. There are at preoent meted, and in 
coarse of eaeotam, la Eo^and no leas tium ainty oonTerting Tessels, each capable of 
prodndng from three to ten tone at a anigle ohaige When m remlar tqierabon, 
ibaie Teoacla are capable of pfodnemg fhlly 6,000 tems of steel wceuy, or equal to 
flftoen tmus the entire prodnotion of oast sled in Great Bntam bdbre the introdoc- 
tlon the Beasemer prooeas. The arerege aelliiig price of this steel is at leaat 804 
per ten below the average pnoe at whieh caat oted was sold at the penod mentioned. 
Widi tile present means of prodnebon, tiieredne, a mvmg of no leas than 6,S40,006f 
w annmn may be effeitod in Great Bntam alone, even in this infimt state of the 
Bessemer sted mantohctiiK.*' 

Them qaotations pleee the whole qnesbon of Bosemer ated fikirly and fnUy befete 
the readm- 

TheibnowingiaibcinatioiD iadTintereat 

CkqpimKwa touib dra^ qfranoiir hnd$ Inmand Steely « 2&t.per sgnoreowA 

Um 

Ordinary east Iren Cwbioh vanes eonddembily) 

may bo *■1^— » at * * * ~ ~ ~ 18,666 Templeton 

Swedish ceat iron need tor ordnance - • 83,000 Woolwich AraenaL 

** Beammer” Iron in its east, nnhammered state, 

mean of 6 tnda ----- 41,843 „ 


moigdt Jroa Pkam, wm breaimg weight mtft, aad across^ thejibre. 


ibi 

ToikduicplaiteB, beat . . • • - 69,584 

„ ordinary - - - - 64,656 

OetbyiMn » n - - - - 46,186 

Siropslure H a ... - 60,176 

StaAirddiirs n *» - - . - 46,478 

Mean of 4 tnala of adt iron plates made by the 

** Bessemer prooelB*’ . - - - 68,319 

Bmler ^tes, made of very soft caat steel 
CapproBehiOR In qnahty to iron), made by 
& ^Bessemer prooem* _ . - 110/)00 


Fairbam 


Wodwieh Arsenal, 
Trials at Manchester 


Irm barst hammd^ or rvBod 


Bnglidi bar inm ------ 

Swedish w 

Bememer Lm,** mesB ofS trials • 
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STElfPtSSB. A MMMjr tern, Strcmg pUoet of timber, drire* betwixt tbe 
•Uee of a tw o, at Aoit dnlfmoa afart, to sapport die wdln 
8TEBSOTTPE PBINTIKO evnifiei prmtuigby flxod Qrpea, or 1qr*eMt 
gnpbio^to. Thm plate woo tanauly alwETi, and la etiU imietuaeo, made «■ al- 
lows i~X1ie fatm compoKd in ordinary types, and oomtaiaiog oiie,two^ ^e, or more 
mnB,iiiTaTWly as tbs sue of cbe book, bang laid flat npwi asUls with tbe lotten 
loSkmg npvards, the thees of die types are bnoBhed over with oil, im, prefcsaUy, dith 
plqml^ (Made lead). A heavy Itfaai rectangular fiame of time ai^ with bevelkd 
harden adapted exactly to the sise of the pages, is then laid down ap^ the diaie*. 
to oircnmacnbe three sides of its ^pogn^by j bat the foarth ude, whioh is <me end 
of the reetsngle, is fiinned by placing near the typeL and over the hollows of the 
cbitte, a atngw braaa bar, having the same inwaids-dopmg berel as the other three 
sides. The complete frame resembles diat cS a pictnre, and serves to d^oe ^ M«a 
and thicknesa of the cast, which is made by poormg the pap of Pans plaster into its 
interior space, np to agiven line on its edgea The plaster mould, which soon sets, 
or beecmieB concrete, is lifted gently off the types, and unmediataly plaoed npng^ on 
Its «dge la oao of the eeUs of a sbrnt-iroa rack mounted withia eaet-uoa ovea. 
The moulds are here exposed to atr heated to fully 400° Fahr , and become perfectly 
dry in th^oonrse of two houm As they are now fmble and porous^ they require to N 
delicately handled. Each monM, contaming generally two pagies octavo^ » laid, with 
tbe unpreaiioa downwards, upon a flat cast-irtm plate, called &e flastmg'plate , this 
plato bung itself laid on the bottom of the dipping-pan, which is a east-iron square 
tray, with its npnght edges sloping ontwaids. A oast-iroa lid is applied to the dip- 

J iing-psn and secured m its place by a screw The pan having b^ heated to 400° 
a a oell of the oven, under the monld-raek, previous to recavmg tbe hot mould, is 
ready to be plunged into the bath of melted alloy contained in an iron pot placed over 
a furnace, and it is dipped with a blight deviauoa from the homoatai plane, in order 
to feeilitate the escape of the air As there u a minute spaee between the back or 
top aorfece of the mould and the lid of the dipping-pmi, file liquid metal, on entenng 
into the pan throngh the onfices in its corners, floats np the plarter along with the 
iron plate on ehidi it bad been laid, thence called theftoating-plate, whereby it flows 
freely mto every line of the mould, through notahm cut in its edge, and forms a 
layer or lamina upon its free, of a t^oknets oorreipoadiDg to the de^ of the border 
Only a this metal film is left upon the back of the mould. The dipping pan is sus- 
pended, plunged, and removed, by means of a powerful crane, susce^ble of vertical 
and bonsootai motioos in all direcUous. 'When lifted out of the bath, it la set m a 
water cutem, upon bearera ao placed as to allow lU bottom only M touch the sur&ee 
Thus the metal first concretes below, while by remauung fluid above, it eantunies to 
impart hydrostatic ptesanre during the shnukage attendaiit on refrigeration. As it 
thus progressively contracts m volume, more metal is fed into tbe comers of the pan, 
in order to keep np the preesure upon the monld, and to aecure a perfect impreasion, 
ns wejft w a anhd nsk. 

The whole prooesa is greatly improved by the emplc^ment of a pr^iared tebnloDs 
paper, mstead of the plaster of Pans. The paper employed u of Freneh nanulhctare^ 
and It IS impregnated with some wax-Iike composition, the preparatKm of which is 
kept a pn^onnd secret by the inventor The form of type bemg ^epared, a sheet 
of this prepared paper » plaoed upon it, and the whede is subjected to considerable 
preasura On j-emoving the paper it is found to have receiv^ a moat perfect im- 
pression of the typoL This impressed paper mould is then placed hi an iron box, 
which IS fixed in a nearly vertical pesition, and the heavy cover being care^^ 
ctesed, there mily lemsins between it and the mould exai^ the space which is 
jwMssary to ensure a proper thickness to the type metal All bemg prepared, the 
melted metal is poured mto the mould It flows, of eonrse, at ihics to the bottom of tbe 
mould, and ai toe liquid is rapidly supplied, the whde is filled, and, as in the case 
already even, some pressnre is obtained by toe lead of metal above toe mper 
mould. The mass of metal (iron) (btmiDg the casting box, in eotnparuon with the 
thin plate of type metab ensures a rapid cUlifig of the latter, so that toe plate can be 
removed in a very short time, pie impression thus obtamed is exoeediagly perfcel, 
and the whole process is <me of great simplioi^ and exactness, and m eaphble of 
be^ executed with great rajndity 

Tne Tmu$ nevspa^ is regularly pnated from stneotyM plates made In toe 
manner described. The advantages of a scdid hlook over a form of loose type 
be soflleiendy obviona to all , and but for toe seoun^ whibh m afflarded^ toe nae of 
toe solid pl^ there would be geest risk m driving toe pnoting laaefaiaety at e&A 
high rates of speed as ue on^yed m UsTVshs gBd,,olto« oOeei^wh^ toqrmr 

• C9iue (^koiva, riruM, Fr }, qoDhi («m,wedfa, Fr ),siv taraSi whkh show HiM Ihesvt SfpirtetoV 
ntodeUna to oar Franch MlalnliQttn ttar wanr of iti bafraromniu. 
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MdFsiimwlUaanBSt; ’ . . , 

BT£BS0900rB0k«aft*vV«*t«dyt »&«««»», to M«X Aa uutnwkni bveotad 
Vr PNteMr WkMWMcii mA aodiM Sa DaTid Bnwitor, iij mauu of wfaiofc two 

iniog«flrilwMmeoldaat>aevtiM<Mi(tpe^— M thon tnun voold be depleted 
tu^ the ictiM of eeeh i^e^aw iwcAwed into an i^>perellt e^ of three dimmeku. 
l^xieAeetuigil«rBoee(^«rPnAMi»’VnieatBtoaewu craetraeledbfsieeiisoftwo 
jnimm^eet at n^an^ to eeali other, ao tfaatvluletlie right eyeobeerred arefleoted 
i-nnu gw of n pHttme vdaoedon the nf^hand aide the baMmoit, the left eye aanr a 

reflected unage of tut oa the left, wd, as a mult, eaw — not too ^ne pieunca, bat 
one adU linage. The refta^t>Bg irhioh ia generally need, consista of 

two aeBi'leDaeBb Tbia la a lent vhieh u dinded m the middle, the two hatrcai 
wUh the e^ea tewvrda each other, plaeed to a frame, at a diataiiee from each other 
emreapond^ eith the dntamece of die eyee apart Few the heat reaol^ two putores 
are obtained by photography, aa nearly as pouible of the tame character aa the pie* 
tarea impteaaed re^wearely upon the retina of each eye. These pustarea, being 
plaoed belov the Imueo, are ncolved into cme image, and that imm reaheea all the 
oondttuna of adidity. as in tutaml Tiaion. See jETant# dfamm/ ^ 

STILL. See DiarniATiow • 

STIPPLE BNORAYINO is a process vhieh was practised hj Bartoloisi, Inland, 
and others, in mutation cS chalk dravmga of the human fignre. Stipple w performed 
mth the graver, which la so managed aa to prodnoe the tmta ^ small dots, latberthan 
by hnes, as in the ordinary meth^ It lavery soft tn its bat inftrior to the 
more Imtimate mode «f engraniig. See ENaasTiira 
STOCKING MANUFACTURE See EoaniRT. 

STONE la eard^ matter, condensed into ao bard a state aa to yield only to the blows 
of a baramtf, and theiefixre well adapted to the puiposea of biutding Such was the 
care 4rf die aneieats to provide strong and dnraUe materials for their pabhe ediflees^ 
that bat for the daaoianng hands of modwn barbarians, in peace and in war, most of the 
temples and other pobhc monuments oS Greece and of Rome would haTe remained per- 
fcetat tfaeptwaent day, muiyured by the elements during 3000 years. The contrast, id 
this respect, of the works iX modem architects, espeowfy in Great Bntam, is very 
hum&iatiBg to those who boast so loudly of social advancement , foe there is scarcely 
a mUM bmltog of recent date which wiU be m existence one thousand years hence. 
Irany rf dbe most splendid works of modern architecture are hs'^teniag to decay, m 
whs* nay be jnstly eslled the very infhney of their existence. This is remark- 
aMy the case wiA the bndges of Westminster and Blaekfnan , the fonndauane of 
wbioh began to penah most vnibly in the very lifistime of their oonstmetoia 

Amts fbr buildmg, it is slated, may be proved as to their power of resisting the 
action of flnal^ Iw the matboA practued Iry M. Brand, nod aftarwnnls by 
MM. Vioa4 KtiianiLl, sad Ooand, engmecn of the bridges and highways m France. 
Tkefjpimtinaat watK-iacaagemhag wiAat Alt gtaaemtf m imitated hy 

Cheactioo eX a salt, which can increase m bulk by a cause easily prwuoed \ such as 
effioreaeunce or eryalallisatlon, fbr examidei. Sulphate of soda, or Giaiber's salt, 
answers the pmpoae perfectly, and it is applied aa follows — 

Avenge samples m the atones in their sound state, free from shakes, should be 
sawed into piecea 3 or 8 inches cube, and numbered with China ink or a gtmvii^ 
tnoL A large qiiaati^ of Glauber’s salt shonld be dissolved m hot water, and the 
aoiatum should be left to cool The clear satonted eolation being heated to the boil- 
log point in a ■aaeepan, the aeveral pieces of stone are to be snsp^ed by a thread in 
the liquid fbr exactly one half-honr. They are then removed and hung up each by 
itself over a vesad contaiDiog some of the above cold satnrated s(dudan In rthe 
eonrie af Sd hours, if the air be not very damp or eold, a white efiloreseence will ap- 
pear npu theatwHS. Each piece most be tl^ immetaed in the liqiAwm the milpa- 
cent veasd, do as to cause toe ^stals to dlsqqiear, be once more hium up , and 
diiqied agnin wbenever the dn efloresoenee fonns. The temperature of the apatt* 
meat abosdd be kept u mufbnn as possible dering the progreM of tbe Mala 
Aocradi^ to fbw taadaney to exfoliiite by frost, the several atones will diow, even 
in the crane vX the ftnt du, altentiona on the edges and angles of the eabes t and 
in 5 days after eAoreaoenee buiu, tbe resolti will be manifest, and Bony be estunated 
by the weii^tM'diatntegmatd fragments^ compared to die known we^t of the pleoe 
m Its ongtilial state, boOi takan eqwy dxy, la oppoaitiau to ftus, «r. C H. flndth, 
one of ^ cmniaiaiwam tar aeleeting the stone fiir the BouaM of FartlameA, 
ctatM....**flniA fraatmeat* eompand with that of nature, will be ftnud to vary 
materndly, bodi in detail and vsmlt If Olanbez^# salt expands in tdianging from a 
fluid toacmleliiae lUfei, ttisso little u lobe wapMeotaUej wbeceei wntu in* 
emseeoQoiiurably in^b whUe ferufatg." Many experim^ admM ftma As 
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Kepwt Oft Staae for fbe K«w Hoogcoof ParliiatBi (Uaneh tta9% Amr ikit m IL 
BiftTd^ treatBieDt Ihe effret » m noM uutencu <^posite to thstor tko fttdoB of Oa 
veadwr on stomi vliusli bare boeii exposed to tte mflneBoe manj jIKM. Boom of 
th« ■peeuneoi weti koovn to deea^ r^ndlj ut a bmldniff dwintegimtad ietfC of 4dl 
tw Brud't ^oeoea i othere of die aioet dniable qiultty dieut^tntted nare *»«>” oH 
tbe Not, ftodcr dmilar treatment , eonseqaently Brard’o method of teatiBg id net to 
be depeoded uikh], and i« liable to lead to errooBona coboIiisumul 
T he oKiet important boiUing otooeo of tibe United Eingdom are tbe foUoimv : — 
GaAnlTBS prodaoed cbieflj inOornwaUi OeTonehire, Lewesienhirey Abeideean 
dure, and in Wiekov and Carloir 

PoBs^ruEO, SrsidTXfl. Elvajio —obtained from Cornirall, Deronabue, Leieeater- 
dure, and many parts of Sootboid and Ireland . 

SAX^osno — the chief qaaniee of wbicb are in Torkshiie, Iterbyabire, Shtop- 
ahire, Surrey, &c., and in asTcral of the Seottiah oountiea. The Portland, Craglei^ 
and other oelelwated atones, belong to ^ cLug. 

Millstoms Grjt is found largely in Derb^dure, m Yorkahire, and indeed m 
moat of ibe coal-prodneuig dutncte. 

Dolojoibb, or Uashesian LmssrcnrEB. Torkdiire, Darham, and Xorthnmberlaad, 

* Derbyshire, Nottinghamshire, produce these atones abundantly 

OoLrtqp. The Bath Scone u a treU^known example of this stone , the stone fiorn 
the qnames of Aoeaster and of Ketton being fine specimens of the class. 

liiHESTOirBS These are very v<ined The Pnrbeck marble, Deii^diire mar* 
hies, the Lias bed, the Devonian Luaestone, and the irell known monntain limestmie 
being examples. 

Slatbb. These are obtained in very great abundance m North Wales, m Devon* 
shire, and m Comwall } m some parts of Scotland and ctf Irdand 
Such are the principal varieties, although many others exist which are exceedingly 
useful Moat of tbe above will be found descnbed under their respective heads. 

STONE, ARTIFICIAL, for atataary and other decorauona of anduteeture, has 
been madefor several yean wnh sn^alar soeeeu at Berhn,by Fedoer Hia 
materials are nearly the same with those of English pottery , and the plastio mass 
IB £»hioned either m moulds or by hand, being in fact a TuiupCoita, which 
see. His kilns, which are peculiar u form, and econcunioal m foel, deserve to be 
generally known P'lps. 1708 snd 1704 represent hia roond luln , 17QS 
being an obhqoe section m the line a, b, o, of^. 1704, which la a ground plan 
lu the line n, a, &, e, of 170S The inner circular apace b, covered with the 
elliptical arch, is filled with the figures to be baked, set npon bridk snpporO. The 
hearth is afow foetabove the ground, and there are steps before the door d,fiw the work* 
men to mount by m charging die kiln. The fire is applied on the fonr sides nnder the 
hearth* The flame of each passes alon^ the straight fines fhjh and/ A In tbe 
second annular flue g, e, as also m the third A I, the flame of ea^ fire is kept apart, 
btnng separated firom me adjoimng by the stones h and si* In the fburth flue a, the 
flames again anmA together, as also In o,and ascend by the middle opening JSssuXes 
this Isrge onfice, there are several small holes, p,ptJB the hearth over the above 
flues, to lead the fla mM ftom the other pointa into contact with the varions artlclea. 
There are also channels q, 9 , m the sides, endoaed by thin walls r, to promote the 
equable distribution of the heat , and these are placed right over the first fire*flaese. 
The partitions r, are perforated with many holes, through which, as well as from their 



the flame may be directed inwards and downwards ^ a are theveatsfor earryfog 
OT the flames into the upper spaoe «, which is omalty m mnpty. These veals eu 
VouHL 8K ^ . 




^•okiMdVkwdiiiner-paileii^pcndwd iofkreogh^dldc-ilitiofilwdoiiM. 
9eq>^ei,fbrf4M0i^theitit*tf jjfdticnUitiiftftnMe) buttbejawBioitma* 
ami/ bricked n p.^ Ftff, 1705 Ji aTertteal eectiob Md 1705 a plaa gf aa ax> 
eeUaitk3R flvliakiBfdaTniaitaBj oouHteiweffbr Om aaotapaipoMiiOrftrlmra. 
iagfinJaiaka. a, » tliBte«ar;«»^Buddlet tib8ti|iMr]^l aadistkebood, 
tenomatiiig m the ehnsaa/ a. a, ii i}ie aik-ritj 5, ^ ^ vault Ibr takiag out ^ 
aihait it ii covered aith aa Itm door e. 4ie ^ paep-hola, flUed with a dqr itu* 
pery b dieftie>Flaoa 4 />; a vaat In tha middla of eaeh enh i flnei at the 
eidee of the afcbei; erioated hetaeaa the two flrepbcee | d, a d. an apertiuea ibr in- 
trodaeiiift die aitielca lo be hah^dt A > ^ ^ u the nppmnoat kibi t m, 

theaihr^l Ml the dre-doort 9 , openiogB tfrongh whiok the damee of aieocHid ^ 
are thrmra hi. At first onWihe gnmid kiln A le died, with eleft UUete of pioe- 
woodi iotradeoed at the Mea&e •. tlhen this is dnieheditho second is find, and then 
the third la lOw maimer. 

Manj mgeOKnu BmngcmeiitB have been made for the conetmctioii of ardflcial 
atonn We mgfat, of oomaei grotq;) under this head many vanetiee cf clay wares and 
•entente See fiBicE.i^ MoaxAnsi and HTnaaouc CBaiasrrs 



Amo^et all Ae namerons ^ns which have been devued, few of Aem have 
elmgether sueeeeded ; they have eiAer proved too expensivo m the manaracture, ot 
Aot have not endniod Ae test of tmu 

Mr Bookwdl pxopoied As followbg plans for the oonstruction of artificial ebme 
Tdku^ bagto^A (» Bbne enlBi^tly Iaq[e to go fteely into his moold, he fills up 
the utoratioee with etonee of vanoos sisee, and Aea poun in a mixtore of chalk and 
Thames mid or hicney mod burnt together This cement hems poured into the moold, 
the whole is rammed togetoer by Mling hemmen, and as me mould is perforated 
Ae vatar is farced ooti and Ae lesoluag stone is so hard, when removed ftom tte 
■md^tliat it rmgs whea atmelL It will be evidoit to Aose acquainted with hydiunliv 
mortars and the applicatioia of concrete Ant Ais is only an improved,eoncrete Tlie 
eoet of pndaetKm has been too great to admit of the gme^ introdooticm of A» 
arhfiaal stona. 

Baasome’s patent silmeons stone, being one of Ae most suceeasflil attempt! to pro- 
dnM a permanert mooe artificially, leqn&es a little ftrAer mtentinn. ♦ 

Mir B apaoi ae s atteatioB wa« directed to the aol^ect of artificial stoae in 1044, 
while eaypiged M manager ia Ae eatabhahment of hw rehtaves, the Ueasrs. Ranaome, 
of As Orwell wosAs, ipawieh. At that time the above named firm h^pened to 
have a eoaeideiside coder fim fionr mills fat Ao oolMUeai and, faom Ae diflcnlty 
expaefeaead ha reAcfaig As bnrr siones^ nsoally employed far Ae purpose, 

ia iiturtlOH where mllad labour was not attauuMa, it was propoied to obviate this 
dEAenl^ hr su h aUtuAi g for Ae stones soifaoea of AlUed cast uun. ft was faun^ 
however, Aat atea while Ae gruding sufaeei m eonttraeted beeamo gjaaed, and 
oonae^ociifr wfit tar A# pterpose far wbiob Aey were Intended. While overloAiag 
wte peoecedings of a WMteaii eogagad in nnewiiig, on one oocaeten, Ae wom-ont 
OB aburAm^ Ift. Ransoaw wu straAby the apnareok AsaiAty of haviiig 
to chip atwpy pot only the soft naria of Ae stoofl^ bat ^ Ae hard dUceoba pro- 
»nnioeswhieheeantiiiaAaoMraiiq{6Btportk«ofth6aaifacn l^om the nacqual 
hetetegeaeou dhteOBtev of Ae ham oemiifymaplojod, one ride wu sptto wear 
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Mw looiMr fbu the otber^ and tv bring the grindiBg nuAM to ■sy^s^'likB a traa 
beanag, the harder pordona ct die atone had to be ent airay to die Mval'ef Ae kfwer 
and Bofter {wrtit tilietet^ ocea^oning not uaDj great laboar la nnctriiitf the "yfAitf, 
bat alao « Tory tepid deatmehan of the vbole materiaL 

It at OB«e oceorrei to Mr Baoaome that if be oonld procaie n ati»e of perfhet 
homcgeneoai textorsk the snr&ee vould wear down eqaally* aad tfaia o^eotkaiabl* 
aystein of lerelfin^ the wh<de to tbe depth of the aoAer and moat worn parts woold 
be completely obviated. XJntmtajiatdj, however, all natural enmea were, fhnn their 
very nature, of nneqnal textara, even within the Ixmite of the amadl neoally 

employed m the eonitroetion of mill-stonesL Gathering np a of the elnpe 

■truck off by the toole of the workmen and {oeaemg them together, the idea flashed 
aoTOto hiB mind that if he eonld ditcover any meaof of cementing Aom 
tigelher he would be able to produce a atone m neaiijr nailbnn hardnem thron^onL 
The meet convenient material for this purpose that tot suggested itself was plaster 
of Paris. This idea was immediately put m execotion, and, although the tesnlto at 
first offered aome sUgbt prospect of suooess, a little auba^nent expenenoe Bhoved the 
otter flUIaciODsneM M the hopes he had eotertained ooneernmg them But ftxnn the 
first momeiit that tbe scheme of eementing together tbe loose and dismtegrated fing. 
nents iff tbe mill-stone entered his mind, be comprehended bv anticipation the whole 
of the reaifits, wfaieh, after twelve years of assiduous application, he has succeeded la 
carrying to a tnumphant coocIuhou. 

After numerous ftiilares, it ocenired to Mr Uansome that a solahoo of silica is a 
ccmentnig material wonld be superior to any other, and be aocorduigly started on tbs 
inquiry after an easy method of produciiig a bolution of flints. Expenment proved 
to the inventor that flints suljected to heat, nuder pressure in n boiler with a solation 
of soda or potash, were dissolved 

The accompanying lUnstraction gives a sectional view of the apparatus employed la 
preparing the siliceous cemeut 



A. is a Btsam boiler, capable of generating a suffioieney iff steam fbr heating the 
diBBOlviag and evaporative vessels, aad usually woiked at a pressure <ff ataut 70 Ik 
to tbe square inok b is the npptf ley-tank for dissolviDg the carbonate oi soda. It 
la supply with steam by the ^pea I, 3, a, oommanicatlng with the boiler 
The first operaiioa is to redooe the ordiniiry soda ash of eommeree to tbe eondition 
of cauatie soda. For tbit purpose the ash la first dissolved in the tank m the wnter 
m whieb is heated by means of the perfbmted steam-pipe A A qnanU^ of qsdek 
bine IS then adi^ and the mixtare well Btured. Tbe soda u l^thh means dterttyd, 
of the carboaio add which it oontaiiu, by the quick bme ftcmiag With ff a eMSflato 
of lime, Toasoertsinwhentiieley isqiutoeatistic.aaatBdlpertHMto1dt«nvaitfaia 

tett tiffie, and a ftw dropi of hydroehlwM aeid 'tf ^ws la aa e^furvea^MK^ 
it may be aanuned that the soda b enbrdy depiivediff its eatbonto aetd, and Iq e a n si 
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iamttr Wkcn «fa« Vm» aov «an?«rt «8 into dMlfc, In (dnided t» the 

SMBmofilM task, the eieer aa|i«n»trai 1^7 k dmra off bj^ A* iblMa & kto dw 
tenet fciMtkr kto t doiwl vewl a k piwenf Ae etriMwe aok ef the atate' 
niteeeoiBl»akg«lklt,anddHb«»a«}toeniiidei^. TnmteteJkf ban tees 
Steaa AAanateMnt wnteacnTte bottw the tank kaUinradtnkB kto 
the lower tank c, triAtenrkg ihe jkg a Avm the ^ b*. Aa;f natendved 
cfTOkkof te earbeuteef aodatvhi^ baTa bean entaii^aamgtlMpntidaaof 
kalnaaaiaiwir'wadMdoidaBd nunpad back to ka i^r tank a where it ten a 
imtktt ef the aiBKt ebaaA 

na dear aanade ban« eoataiMd In the cloaed tank a baa a krtber proeeaa of 
daputntian to sndem beftN U b ready to be naed aa a aoltent for tbe Un A Tbe 
otteaiY aada adi or eoauneM^u ahrayi more or leaa idnltented with a nl|diate of 
nia.'wteA altbooi^ an inert anbetanoe in itael^ if allowed to imam k the oenwot 
eebae^eB%inakeaits^poarBiieemaiiiig|7effloreaoenceontheaaT&eeofibe fimabed 
atone. To gat nd of tiia efdpbMe, the eanatic aoteon of aoda baa added to A k the 
trek A a qoantity of eaaatio baryta, obtamel by boroing tbe commeretBl carbonate 
of baryta wiUi wood dmrooeL Tbe eanstie baryta aeiaea am the aul^iuno acid 
contained in the anlpbate of aoda, and fonna with it an inaolnble anlphate of baryta 
which b precipitated on tbe bottom of the tank * The deporated Itj la then drawn 
off by tike pipe d, into tbe lower cloaed tank a nd the aulphate of barytd aeduneat 
paaaea off by the cock at the bottom. From a, the prepared Bolution or tbe eaoattc 
aoda IB pami^ Into tiie vertical boiler or digeater f Thu digester, la which tbe 
proGeaa of maaolring the fimta u effected, la a cyhndrical vea^ bavmg a Meam 
Jacket^ into whioh ateam fnnn dw boiler a » supplied by the pipea I , S, y The 
inner eyhnder F, u provided with a wire basket a reaching the whds len^h of tbe 
veasel, and aerring to hdd a collection of nodules of emnmoa flint. When f has 
been flOed wtk te eaoatie by, and the bufcet with flints, the manhole at the top is 
ehwed and well screwed down, so as to be able to resist a prearare of ait least 60 Ib. on 
the aqnare mcb. The cock at y u then opened, and tbe fall preaaare of steam ftom 
the bo3er peeMs into the jacket K and censes the ley In f to rise to tbe same ten- 
pCTBtixr& The eondenaed steam m. dw jacket/retonia to the boiler by tbe pipe IS, 
which It ootere bdow die water line. The praisnre maintamed in uie dig^ter u 

r naOj aboat 60 lla, and thu u cootmoed abont seboara, at the end of which tune 
atr e ngtb of the atdotioa is tested The woriunen employed to sn^intend tbu 
pset of Che ptooesa gpnenUy nee Che tongiie as die most delicate test If the solutran 
nae a deeidedly eanstic alkshne taste they oondiide dial there u still too much five 
■oda k tbe eement, and the hcHlmg u allowed to oonlinae until the cement has a 
di^iOy aweetuh taste, whicih oeoara when the alkaU has been nearly aeatrahsed by 
oombmatioii with die dbcio aod of the flmts. A more scientific mode of testing the 
stren^ of tbe aalutun is to take a wme-glankl and drop a little bydroeblonc acid 
uto iti by diu means Iks whole of the idica in the roloticm is thrown down by the 
acid eombiBiqg with ke soda, so as to fonn dUonde of aodinm The precipitated 
mhea presents an mipeantnoe reaenildingli^ dissolved snow, and its comparatiTe 
volnme gtvea a good idea of tbe strength of tile solution of the aUtalme silieate 
When it u jadged that the alkali te taken np as moeb of the silica as it u eapaUe 
of doing, at the temperatore to whidi it is aabjreted in Ihe digester, the atop coek y, 
in the steam pipe oamnonieatmg with the jacket, is dmt, and a eo^ m tbe pipe 8 u 
evened. The presaore of the steam in i then forces the fluid silicate thnragh the 
pipe 8 »to the vessel a where u is allowed to stand Ibr a short tune to deposu any 
sediment whmii It may contaia From h tt is then oonveyed by tbe pipe 9 to the 
erapotatbig ma A which has asteam jacket; it, aopplied steam by te pipe la 
The oanreat u then bt^ed in the er^mrating pan until it becomes of the consistency 
of tre ac l e , when U la taken out The Qieeift} gravity of the cement when ready Ibr 
use is abooi l-flOO Tbe general proportimis of the matenala used in nuikkg up te 
ardflei^ stone Is about -tiie Allowing — 

iO^ntiOf anadi, 1 pud of powda^ flkt 1 pmt of olay, and 1 pret of ka alkaline 
Boiaston of flat. 

TlieaaknBdieDliaNflnt wdl mined m a pog^A And kneaded until they are 
teron^l^lMOBpMnkd and the wbde maa heokwa <f a potketly uniform eo«aie. 
ten^. whan woahad np irftii ekan raw maturte; tiia eompoond po weai e s • putty- 
like nrm a l i sre a whhA can be mooldad into any reonlred tom, and la capable of to- 
aiimkg very tteip and debeate Imnrrainms 
The pso^arto whieh diatingaisnea fldaflnaaofliaf nrtifiekl stoMs ooa^sta in the 
•nq^oymeal afaOiea baft m tebnae aind the aoaknbg natniaL Hbatafteva* 

itacar- 
ipartof 

I iumagkargann 


•wymeniafaiiieafeaaMibebMeaasddmaomilnbgiBatntat. Moat of Om 
J ktNBOfartifldalstoiwUiktttoaiiednaadsmooBawannda^of vdikk li^ w itai 
nkntA oe m^hate, tens dM l^aad k aoke kataacaa tbigr ooo^ k par 
dtffswe mrt t ai ' i i the WMA tad hnwagkarganic matlew 61 ffia faacfc 



STONI^ ABTiBlCUlk 7$9 

To pndMediifeimt Undo of Bniflobl stone, tdi^ted (o tbe nvlMi MipMif -to 
whbh amtand stoaes an usuli^ applied, bodi fbe ^portioos and dw Aa^uUret 
the htgndients an Taried aa einanuMmoes Kqoire. asino the ooaner tfcaerfCfoai 
ofgvi^griD^aS itanwof aU bada cm be Anoed, and ^ inth an aoSAnnty 
of texture never met nith la the beat natural stoociL Any degree ef hardaen ar 
poroaUr may ato> he given, by varyttw the quantity of i&ate ei^^ed and aah- 
jecuog it to a greater or kas degree of beat. 

For eome deaenptuma of goods a portion of claj la mixed vitb the aaad and otiber 
ingradienta, for tbe doable pmpose (^enahhng the znsterl^ to stand up dumg the 
prooeaa of flnag m the kda and to praventiu getting too muab glased on the 

Tbe ]dastlo nature of the compound allows m the most complex and nii4 e* < ^ t pat' 
terns being moulded -with greater ease than by almost soy oth» material we are 
acquainted vnth, if ve except guttapercha, wbrnb, however, haatbedravrbai^of bcuig 
afiMed by common temperatures. 

Tbe moulds employed are generallj of plaster of Pans, and are » divided as to 
allow of the difiltreot pieeea which cannot be -withdrawn together being aieparEU.ly 
removed frun the pnt^-like suhatinee with which it has been filled. In fiUing the 
moulds the workmen use a short stmk with which they ram in the material, much in 
the way 1 % which green sand la forced into contact with the pattern m an iron foundry, 
only with the di&renee, that the sand in this ease la mixed with glutinous cemeot, 
which enables it to retain the form impresaed upon it with much grester persistency 
and aharpneas than it pm^tcable with dry aand, or even loam The caita, after 
being taken ftom the mould, are flrat washed over wtdi a diluted mixture of the sili- 
cate, technically called "floating *" The whole snr&ce is then carefully exammed, 
and any broken or rough portuma are sleeked wuh a tool It ahoufal have been 
mentioned that the plaster of Paris moidds, before being filled, are first painted over 
with oil and then dusted with finely powdered ^ss to prevent them adhenng to the cast 

In attempting, however, to carry out bis p^ two difficulties of arather fonuidahle 
character presented themselves It -was found that, in tbe process of desiccation, the 
surfime of the atone parted with the moisture contained in the soluble silicate, and 
became hardened into a tongli impervious coatmg, which prevented the moisture 
escaping from the interior of foe mass Any attempt to dislodge the -water letamed 
in oombmation with the aiUcate in the interior of foe stone, by nismg the temperar 
tare of the whole above 2 IS degrees, had merely the effect of breaking thi« outer skin 
of desiccated silicate, and rendering foe surface cracked and nnefea. 

Instead therefore of allowing the stones to be dried in an open kiln they were 
placed in a closed chamber or boiler, surrounded with a 8teain>iaeket, by which the 
temperature of the interior chamber could be regulated. In older that no sapeificial 
evaporation should take place while the stoaes were being raised to the temperature 
of the steam in the jacket, a smalt Jet of steam was allowed to flow into the diamber, 
andoaDdense amon^and on. the surfoce of the gfioda., ontiUautha temperatnte of the 
interior of the stones rose to 212^ and upwards, they became enveloped in an atmo- 
sphere of steam, which eflbctnally prevented any hardening of the surfhee. The 
minute vents or spiracles ibrmed by the steam as it was genentted in tbe interior of 
foe masses, remained open, when the vapoar contained in tbe closed chamber was 
allowed slowly to escape, and afforded a means of egress to any moisture which 
might still be retained among tbe particles of sand and cement. The whole of the 
moisture contomad in foe sifieate of soda having been thus vaporised before it left 
the stone, an opportunity was affbrded it by opening a communication with foe exter- 
nal atmosphere, to pass off, leavmg tbe mterior of the stone perfootly dry Simple as 
this arrangement may seem, wa will venture to say that not one of our retulsn has 
hit upon the expedient through hii own cogitations on foe subject 

Tm procesSi in rffbet, ooosuts in stewing tbe atones m a dosed vessel, and when 
all foe moistiire -which foey contain is converted into vapour, alfowingit to escape, so 
•that no one part of foe mass can be dned before another. ^ this means Mr Ban- 
some was enabled to desioeate his artificial stone vrifoont any risk of foe craokmg or 
warping which had hitherto been the result of his attempts to harden them by expo- 
sorara an open stove- • 

Alter hemg fomougbly dried they are taken to the kitn, but, instead of bdng placed 
In atffgar* or boxee of slay, as u usually done in the poUerli kiln, foe goods ore first 
bedded up with fand, to prevent any nsk of their bendmg or loemg foeir shape 
while bunoing Rat slabs of fire day* are then imed to separata foe vimwos pnees 
laterally, and similar slabs are placed over them to form a shelf, on -wb^h snoftiar 
tier of goods i» placed The temperature of the kiln is very gradually rabed for ^ 
flnt twente-ft^hourai the mteuuty is then augaeatod imtdatAe oidof fortf^dUht 
homra a fac^t red heat is attained, when foe kim is alkwed to cod grwhwMyfogfcaf 
or five davs. when the gooda are ready to be taken out 
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Wtet uA mffOSmgii ^ ■fiwSSkB 'S^^ ttttUtottw aai wmwmM 
iriileM, dbMHMin^ww. AwIk^ 0Ute ituidiibritovfln^ 

teiiw«intaMd tlaatt adtfdr ii^pm fOkMos qutterjt ii Mt acted 
tjMidir udliiVfluaa^ ^ilte InohiblA, «T«n In iMuluig watw 
By propqrtfc w iM ih« MMUDtvf c«»eii^ and TUrbw tha eharuter of tli« and 
viiekentetvintoeheaanpaiitidQof A««(oiie,Heaii te mada pomu <v ma porotu^ 
u may 1w dariredL The a^nge ahmrtieat power u len than that of the Btdaover 
Mow Doiontie naod in the ereeuoa of the Hoaaee of Farijameat, and a UtUe more 
than that of ^ Oragleight Saadbtome. 

DxFPBitsiix SxuoA WoRsa, Fakkbaii; Sdbbgt. 


The mani^torp whuh heatB tins name was bniit for the prodactiOD of artiflcfal 
aUmcb ftoBk amatesW only recently ducovered, and nerer before employed for thia 
porpoae . sebidb etAco. By thu term is meant that kind of sibca which la fbond t 9 be 
readily di8solT«3 liy boiliiig m qien Tesaels with aolntjoiw of canaUc poteah or aoda; 
dma WelJngiiuhed men the aibca of flint, which is only soloble lo auch aolntiona at a 
tenmeratiire ct about S00° Fahr in a 8teain-tigbt*boiler, and from that of quarti or 
saod, which la altogether meolable. Up to the penod when tbia diaeoTeiy^waB mode^ 
adica been only known to exist natonlly in flie two latter forms, and the former 
was merely a chemical product, derived ftxKn one of them by artificial means. This 
was at any rate the ease in Enriand , but it is tight to atate that a somewhat Similar 
deposit was nentiooed by H wnvage, a French cbemist, before the mearcbee were 
made to wbieh tins paper rdates, as existing m the I^partment dm Ardennes. Thu 
informatioii, hoiraTer, has not been tnroed to any prMtical account, and frierefore 
a abiH-t history of ^ English diacoveiy may not be mioterestiDg, as the latter has 
introduced to the world a new materul applieaUe to a great variety of purposeaL 

About ten yean ago the late Mr. Paine, of Farabani, nropoaed to the Chemical 
Committee of die Royal Agcwaltural Society of Eoglsad that a eomplete aaaJ^ie 
should be made of all the soils of tbe kmgdom, for the purpose of aseertaimng their 
value u natunl nannres. lie undertook for fais own share, the strata of the chalk 
formation } and his thorough geological knowledge, aided by the chemical science of 
Profeasor Way, tiien conaulung ehemut to Uie R(^ Agrienltnnl Society, enabled 
him fully to complete the inquiry 

Some of the reseltH of this joint uiTestigstion were communieated to tbe public by 
Memn. Paine and Way, m the I2tb volume of die Journal of the Royal Agncultural 
Society, m a paper entitled “ On the Strata of the Chalk Formatioa.’* 'file aolulile 
aibca deposit ta thus described —"Immediately above tbe ganlt, with the upper 
member of which it insensibly intermingles^ lies a soft white^brown rock, having tbe 
appeaniiee of a ndi limestone. It is very remarkable on accoant of its low ^leciflo 
gravify, and atiU more so considering its posttion, by reason of the very small quantity 
w carbonate of line which it oontaica it is one of the nehest anbeoils of the whom 
chalk aeries, being admiraUj adapted for tbe growth ef bops^ wheat, beans, Ac 

" The aeetum w rock at Farobam u about 40 feet m tkiokneae. Tbe analyaia gives 
w follows — 


Combined water and a little organic matter 
Soluble in dilute acids, 57 10 
Sdicie acid (siliea) .... 

Gsrbonio acid - . . . . 

Sulpfaone acid ..... 

{%^hono acid - . - . . 

CUoniie ...... 

Lane ....... 

Mitouau ...... 

PoCaA 

Soda 

Protoxide and pOTO^ of iron - t 

Alwnf iu ^ ...... 

Inaoldbie fat aedda, 38-78 
toms 

Kmsh 

8oAA • • * as sa 

^onlnawithalittUg^bf'lmr • 
CSdeaddandsaiM .... 


Per esirt. 

415 

' 46 88 
none 
tracer 
ditto, 
none, 

0*86 

■07 

79 

•48 

618 . 

815 

8-91 

traoea. 

1-51 

•60 

1480 

»*86 


inrMmo 
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The MiM mfhon codtrihirted ^asdeer ntiele to th« i4ft YotaiMe# JTDMiwi* 

«B •‘the Siliea 9h«a of the tofirar Chtlk,** m wU^ thejr gMft Ihtt **«&■• At 
ibnaer paper wat pablialiedt Aer wan not umw Oat Ait M n dim aatuMt 
a latge preportko ot iQiea In tte Ann irluoli eihentbtt call **aoihdilai* tee AM 
they vMte^ teftm making paUk Aair duenveiy, to aeeertam vtecter it aaiMadt 
in lafloieBt Quantity to reader It available ibragneohmaliiae;*' They ftMtdaeiillte 
molt of Acir rcieardiei daring the intervening two yean, le Ar aatbey caneara 
agnenltare, moitioning all the localitiee in wb^ thla atratam nay be m 
fiogtand, and Ae vanotia waja of employiag it beaeflcially aa a inaitme. They 
allude to tbe iket that it will be fonod meM in its aj^caaon to tte arta and 
eonclnde wiA these temarka on its probable feimatHin “ It is not nftunnal, for 
with Ae ezeepdoa of a frw feremint&ra, no trsees of anunal life eui be observed m 
the rock by microed^ioal ezaminaticHi. It cannot have been anbjected to heat of 
any lotenaity, or it would have been rendered insoluble in alkahea It la plainly tbe 
resalt of aqueons decotapositicRi ; and it seems very reasmable to sumote tbat silicate 
of lime in solnboa derived from Ae older rocke may bave met wnn earbonie acid 
prodncec^either by ve^able and animal decay, or by volcanic agmicy, and at me 
and Ae aame tune carbonate of lime and gelatinoiu or soluble aiUea would have been 
formed It shonld be remembered that we find these beds m immediate emtaet 
wiA the cbalk , we find chalk without silica, silica wiAont chalk, and in other cases, 
boA lotimately blended There is Aerefore good reason for supposmg that these pro- 
ductions have been in some way connected ” 

White these mvestigaturaa were going on, it was also found that the new material 
was useful in a variety of ways quite disunot from agricultare Mr Way's experi- 
ments led to the oouviction th^ it would be serviceable m sugar refinmg, jn soap* 
making, in making animal charcoal, as a deodonter, and above all, m the prodnetion 
of artificial stone 

The two mvestigatnra chiefly tamed Aeir attention to this latter branch of the 
subject , and m 1852 Aey took ont a patent for " Improvements m the Idanofhcture 
of Burned and Fired Ware ** In tbeir specification Aey lay claim to Aa prodnetion 
of a snpenor class of burned goods by namg Ae “ solnble silioa," with such ^mixtoFes 
of ordinary clay or Ime as may be requited By Aeee meana they propose to make 
any kind of artificial stone^ more or less resembbug natural Aone , blocka or dabs, 
excellent building bneks of any colonr, and good fire bnoks They do not daim 
any novelty in monlding or baming, except taat Aey conaider that m nome cases, 
nrtieles might be bnmed to a slight degree of hasdnese, then finished up by Ae nse of 
toola and ^rwnids lebntned to any Haidness tbat mi^t be leqotreci. 

IMfr Paine*! many oAer duties fi>r somo time prevented bis carrymg Am patent 
into effeeti but at umk, leding it to be incumbent on him to make public eo impoT' 
tant a Ascove^, in spite of frilmg health and arduous occupation he eomineneed 
bnilding the ** Dippennall Silioa Factory " m 1866 Unbappilv he was not aUe to 
give his personal attention to the manunctare, so Ant it never had Ae benefit of his 
n^enence and scientific knowledge, and his deaA in 1858 pat u end to his dis- 
ooveries 

The fhetory has therelbre been carried on from Ae first onler senoos disadvan- 
tages, hut eneagh has been done to prove that its foander waa not mistaken in thi 
imporUnee whiA he attnbated to Ae inventuin. It is at present managed in a veri 
simple manner Tbe nuteiul is carofrlly ground, either wet or diy, Boeording ti 
the purpose for whiA k is required, and mixed wiA days or chalk when neeessary 
'Aia bneks, vases, and oAer articles are moulded m Aeordiaary way, and burned » 
round kilna The bmlding briAs, vases, and terra-cotta wares of all descriptions 
are geoerally acknowledged to te superior to anyAmg of Ae same kind hitherto 
prodnoed, in appeannoe, finish, and dnimbility. There an at present praeticd 
difienlties in the maanfretare of lar^ blocks of stone, which do not seem to hav« 
been oontamplated by Ae nrefieetors } and Ae fire bneks cannotyet be called snpenor 
to the Stoorlwidge mannftotail, as wu confidently expected. They are periho^y 
inftiaible under ai^ amoont of heat, hot Aey are friaUe, and eanuot hear a aodden 
change of tomperatare. Still, when it Is remembered Aat Ae woria have beea 
earned on wiAoot any assistance from wiAont, Aese AfBaolfies only serve as in* 
eentives to ftirAer eadeavoors ( and the pres^ pn^ietor is eoQvmced Aat aH 
Aat IS required to overootne tb^ and to raise the reputatmuof Aa'*I^9eatett 
fltlies WoncB** to Ae height to whiA Aeir fingiaator ei^eeted k to attam, Mramn 
of equal scientiflo attainment, to retaaie tba liAoan wluek ^ara ae iiwimajIaNilj 
arrested>»C P. 

8TOHE COAL. Asnmacixa,whMlisee 



Sik BTOUfK VBSSmVJSTKm m 

STfiKK, FRB8BBVAT10H 09F. 1!ke MaBtfoa of fermtUte vorid fcai ftr 
wmelim pHt bm dinotadtod^fattpoitaaiMQrproTUbgAonmibrpcvtaetfM 
du itoM «f hoot pbUw Aon tbe ftTigM of tiM Mid tile iiifuMM «aHtt of 

poA^ ittaafAtTM 4f oor tMBBAotDiiBf aad ftadoM diftrietk 

Tm pmc^nl we of Ao nucraoe deeof u ao oppamit Sn tlw aodenol 
edULc^ Aweh«,aMBiiou, As.* «f eDaiitry» U namlly admoted to bo the 
aboupMikof wifta'diiargo&-«iA«>tea{eoroti)eric9dgwwi,-«bicibb7 itoeliemkid 
ootan ^ler deoenpoMO tiu Ifane or aifUlaoeona suttw forrauif iba eombhdiw 
mediom miHiivlbooevenloUieeoaaor otoerparUolesafirluditbeMoDe ucompoMd, 
or neohoniflolfy diomtegntes toon partl<dei by the alternato expanaioB and ooMm- 
tioii caoeed by nriataoM of l empentare. 

Kuy |rooeoM« bare Aam time to time been nggeated, and aereral patcnte secDred, 
Ibr flUuig up the pneeof the ttoDc, and tbiu prerentmo toe admuuonof toeee dele- 
tenon asenta, bn they have been mostly if not entirely eompmed of oleagmoas or 
gummy eitoetaaoes or oompomds^ iriueh, although posMising Ibr a tune oertam pre> 
eervative properties beoone deoomposed toemselree npoi eaposors and eoQBtaatfy 
require to M renewed , whilst from the oatiire of these ai^lieatioos toe disctdoratfani 
nensmii^ produced is highly oiijeeuaoable 

A little Kfrectkn will be sofflciat to satisfy a thougbtfiil mind, that in seeking tor 
a means at presemng the stone of onr nsuoual boildings, &&, we oi^t not to reel 
satisfied sim^y wito toe application qfanp organte sK&sftiMet, however great may be 
their appaicnt preservatjTc qualities for a ttmev bat should endeavoar to so|q>ly the 
defects ^ nature with an tndesiruehble ewwra/ ineapable of change any atmo- 
^iheno jnfluenoea. 

The pmoeas of silicatisation introduced by Kohlnann hn the disadvantage of 
requimg some eonstdetaUe tnae before the atmocpheni can do its work of eSeeting 
toe neceesary oomldnaticm between toe ailica applied m solntioa to the stons uid toe 
lime ooBtamed m it, and therefore when it is apphed to the eatemal parts of any 
boitding It IS liable to be washed out before solidification has been seeured Mr 
Fredeiw Ransome, advancing from hia aiUoeoos atone proeeas a step further, meeta 
tlie condition by effecting a chemical change at once wilbin toe sUme. Mr Ransome 
that deaenbes his process 

** Having been led to consider the importanoe of preserving toe stonework of onr 
pablw and private edifices ftoai the decay resuiung from the variable condition of oar 
cltmale, and other eadsee, 1 directed my attention to toe existing processes proposed 
finr effeetoig sndi an obj^, and more npemally to that which Im been for some time 
m use mi toe ooatioent, in which a soluble sihcate is employed, and I found that this 
^eoeas, thou^ having for its base so important and Indeatmctible a mineral as silica, 
was severtbriesB wy imperfrct m its results. It appeared to me that ooe great 
eaase of Ihilare arose from toe feet that toe silicate, being applied in a soluble form, 
was liable to be removed from the intfeoe by ram, or even toe humidity of toe atmo- 
sphere^ before toe alkali in the silicate could absorb sufficient carbonic acid to 
{MwiajMtStt toe silicate in an insolnble fom But anotoet great and serious defoct in 
this process still existed, mx , that even were it possible to effect the precipitation of 
the sdicate, sbU it would be enn^y in th^fonn of an imp^pable powder poseessiag 
no cohesive pn^rbes in itself, and t^refore able to idfford but little, if any, real 
proteebon to the stone It seemed to me^ therefore, necessary not only to adopt a 
proeew whieh should insure sn insoluble precipitate being produced, independently of 
toe partial and uncertain ecbon of toe atmosphere, but that, to reader such means 
effioi^ amutdi more tenaoioos substance than ni^y precipitated sibea must be 
introduced , «id m toe course of my expenmenta 1 discovered that, by toe appli- 
mMloB of a seeond eohitHm, cmtiposed of chloride of calcium, a silicate of lime woifld 
~fes pcodeeed, yoasesamg the strongest cohesive pre^erbes, and perfectly indestrucbble 
by atmoeitoene mfluenees The mode of operauon is aimply this — The stone or 
other mstorisl, ^ whito a bmlding may be eomposed, toonld be first deaned the 
removal of any eztnuwons matter on the surfece, t^ to«a Iffimbed over with a 
eolotHm of sU iaa t e of soda or potato (tbe specific mwjty of which may bs raised to 
snit toe natare of the atone or otoer material) j this ihenli. be fifllowed by a eolation 
of ehlonde ef ealmam, epdied also with a bnish } toe lime immediately eombmes 
with the aihea, fSnrmuig eilioito of Uae in the pores of stone; whilst toe ohkride 
emabiiies with toe iod% forming ohlonde of sodium, twoemnum sah, wbioh ii femoved 
at onee by an cxeeia of water FVom the for^forag description it will be apperent 
that tola tovenbOB Ims not only seadeped the operitoon to^y indepeodmit ef any 
ecndidootrf the obMephcM to eonple^ tbs process, hut tM work exee&tel m 
umffiMted by any weotoer, ovan toe most exoeesive saina. fixpeneoea bw ahown 
thtt where oqob ipphed to toe atone k la napowlMe to remove it, uxieas with toe 
MiEfoee of toe stone Uselfi 1 do not eogfiae mys^ aMy to toe adattoae toove 
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n&itedtoi toioiiwaBHfttpNAirtoiMe^fintBfQ]B(ioBof«^lMM!«^aNiidsa,«Ml 
then B MltttioD caattM itr^ vlwa b imeipitate «f BdpliBte tatte std^BteoB 
M fonncd. the nhi bemg tD«htBhi bf two erioora aolatMB%«S»eh 19M Itamg 
bron^hito BoalBct mntariJgr 4«aoffi|)«00 bbi^ other bh^I prodaoe aa inJtBtmffriWe 
ndneril pMciidtBto 1 b dM ihrootare and 1^ the Btubce of Oeiteae. 

The andieatloB is ono of eitrerae umplieity, and the natenal wed peeftedyia* 
deatntetiwo> The rationale of die prooew la diu explabied. a bqnid will enter anjr 
pomiu bodj to aatontioD, whilst a aohd eannot go anj^ fturdiertluai the finCmter- 
atusee neat the sor&ee Tahe^ then, two liquids wfaU* of prodtfonig^ 
deoanpnsitioa, a aolid^ and bj the intzodnction (f£ theae Iwnda into t^ cew of aiij 
porooa body, a acdid la prodoeed by their nattiel dceompoaitun mtemally } er^ if a 
Mild could not go ut aa a lobd it cannot eome out w a solid, and bheuufid decora* 
pnsitnm haviDg destroyed die solvents, they will never again be in a state of solQbaBi 
The patentee has secnred to himself the opidicatioii of ttie irapoRant pnneqtl^ and 
whilst we name sdicate of aoda and oUwtde of eakinm aa die agent trader nntiial 
dcoranpoaitioa Iqr coutaet for prodoemg die ehlonde of sodinm. and the imperubable 
silicate of Iime^ there are many odicr logredieiitB capaUe of pTodaeing like resoha. 

Sevoal lai^ bnUdingi m London— the Baptist ehapel n Blomnsbniy, smoagtt 
otbera—tflugow, and other eitiei; have been mated by hfr San 80 »e*a proceu , a 
portion of the Houses of Psrlisment have been expenmented on, and the resale an flur 
aa the time which baa pwnd can test its ments, leavea nothing to be desired. 

8TOMEWA&B (faleirce, Yt , StetKffiit, Oerm.) Sw PomBT 

8TORAX, STYRAX Ztgvid s/ora* is obtaued ftom the storax plants S^ru* 
offictHaitg G^e finest is s pelhieid liquid, having the cmsistmicy and tenacity of 
Vemee turpentine^ a brownish oolonr and a TaniUsrhke odour The eommon, which 
IS itDported from Tneste in caAs, is opaque, of a grey ocdoor, and of the consistenoe 
of bird-Iime This has been fr^uenily oonfoanded with l^nid amber Storax la 
employed in perfumery, and yields an odour, when snfiteiendy dilute, exaedy resem* 
bliDg the fragrance of the jooqniL See Amber, Liquid $ FaunniBBT 

Oamimm storov — S^ax calamta Thu u imported m large niiind cakes, of a 
brown or reddish'brown colour “ It appears to consist of some hqnid resm mixed 
with fine sawdust or bnui ” — Pet etra. 

^ftirox ui tie tear — Tins » imported in yetlowish or reddish-white tears, about the 
Bize of pess. There are some other vaneties, bnt these are not of sufficient importance 
to be noticed here. Storax has bat litde use, except as a phanftacentical article. 

STOVE (/WB,C!akirt/8re, Fr , O/bi, Oerm ) , is a fireplace^ more or less close, for 
warming apartments 'When it allows the buming coals to be seen, it is cslM a 
stove-grate Hitherto stoves have rarely been had reeourae to in Bus country fyr 
heating our sittinK^rooms , the idieeifril blase and ventdation of an open fire being 
genen&Vy prefenm Some vrrangfsnema Ynve been mlioilnk&e& for dwe Ulores. m 
which charcoal or coke was burnt, and which required little or no idumney When 
coke or charcoal is homed very slowly m an iron box, the eaihonic acid gas whitdi is 
generated, being half as heavy agam as the atmosphencal air, cannot ascend m die 
chimney at the temperature of 300° Fahr , but regurgitates into the apartment throi^ 
every pore of the stoves, aud poisons the atfitosphere The large stoneware stoves of 
Prance nad Oermany are free from this vice , becatue, being with fuel from the 
ontside, they cannot produce a reflux of carbcmic acid into apartment, whm their 
draught becomes feeble, as inevitably results from the obscorely burning stoves which 
have the doors of the fireplace and sshrpit immediately above the heurOi-Btone 

Dr Uk says — ** I hate recently peifbrmed some carefiil experiments upon this 
■ubjeot, and find diat when the fnel is burning so slowly in the stoves as not to heat 
IhS iron surfiMC above the 2S0th or 800th degree of Fahr , there is a constant , 
deflnx of carbonic acid gu from the ash pit into room. TTiis noxious ema- 
nation u most easily evmced by applying the beak of a matrass^ containing a little 
GouJud's extract (solution of sub-acetate of leadX to & round hole in the dexm of the 
ash-pit of a stove in this languid state of combustion. In a few seconds the liquid wUl 
become milky, by the reception of carbonic acid gas. I shall be happy to alferd 
oetdar demonstration of this any raeredalons votary of the pseudo-eeoaomical, 
antUvendlation stoves now so mndh in vogue There is no mode m which the health 
and lift a person can be placed m more insidions jeopardy, than by sitting in a 
room with its ohunDey eloud np with sudi a choke-damp-vomldiig stove ** 

Thst fiiel may be consumed by an obscure ^lectes of combnstiea, with the ernhsKra 
of very little heat, was clearly shown in Sir H. Davyb HieseorrAes or Flame, ** 1110 
fieots wntoilcd oB insonsible combflstioo,*' eoM he, " eiq;dara why so much more hgat 
is obtaiaed from fliel when it » barned qaioUy^ than slowly ^ nad they ahow that, hi 
all oaaea,the temperature of the aetmg bodies dboald be kqjit ss high as possible, not 
eiriy beoune the general aermeBt of heat is grester, Imt Ukevnse beeaime those 
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ootalMUtMtt of eliai«Oil)«iid ladfaato iiiediod«'b]r tb* tnapmtare auv \» 
ineriM, md «be Umlta ^ meaod*.'* Tbcae moluwi a»^l^ 1^ 

oTaMnlSr^^wd^itaw^** heSS^a&*w coottiBrog sir ^mds of 

iraln’, «t 60° Fahn, and bamedbrUUy osdsr it afpoondi of e(&e in an hoar { at the 
end of ivludi tnae^ 4 (pa«ids of irater wtx bmled ewf On baming the same weight 
oTeoke sZpw^m thesame fhmaee, sormoonied hr the same pan. in the coarse of 16 
boors, little more than one-half &o quai]tit 7 of water was exhaled Tot, tn the 
first oase^ilhe ainal piodaets rf oombnstUm swept so rapidly orer the hottosa of the 
pan, os to oonunuiicBte to it not more *!»■» ooe-fonrth of the eflfeettyo heat which 
xni^it haTC been obt^ned one of the plans described in the article Evapohatioh , 

while, In the second eaae, these prodnota mored at least — 

IS dnea more ilowl j acrosa the Ixittom at the pan, and 
ongfat therefore to hare been so mneb the mors effective 
in evapondon, had (hey possessed die same powei or 
qnuitdy of beat 

StOTes when properly odnatruetad may be employed 
both aafoly and adi’antaneonsly to beat entrance-halls 
upon tbe ground story of a boose ; bot care dioald be 
t^en not to vitiato the nir by paaiing it nver ignited 
snrlheea, as is the cbm with mnet of the patent stoves 
now fedsted upon the public. JFiy. 1708 exhibits a ver- 
tical sectuni of a stove which bss been recommended 
ftr power and economy , bnt it is highly otyectioosble 
ns being apt to seoreh the air The flame of the fire a, 
eircnlates roond the bonsooCal pipes of oast iron, bb, 
ee, dd, ee, which reeeive the extonal air at the onfiee 
b, and eondnet it np throngfa the senes, till it issues 
highly heated at x,!., and may be thence conducted wherever it is wanted. The 
amolte escapes throngh the chimney n This stove Iim evidently two prommeat 
fiiults , first, X beam the air-pipes very imegnelly, and the undermost fiir too much , 
secondly* the Mr, by time it has ascended through the sigsag range to the pipe e e, 
will be nenrlv c£ the same temperature with it, and will therefore abstract none of its 
heat. Thna ^ upper pipes, if there be several m the range, will be quite inoperative, 
wastrag their warmth upon the sooty air 

fyp 1709 exhibita a trensTerae Tertical section of a for more economical and 
‘powerfhl stove^ m whioh the above evils are avoided. The i^octa of combustion 
flf the fire A, nse np between two _ ^ 
brick walla, so astoplay upon the 
bed of tiles n, where, after com- 
mnnicating a moderate beat to the 

senes of slanting pipes whose areas * - r^'VYVYVYYTY^ IH 

are represented I 7 the small ciiclea ■■ 

0 , 0 , they tnra to the right and kfl, B ^ ^ H 

and cSrcnlate round tbe soeoessive ■rv'vVwn H 

raws of pipes ft. c,e,<if,e,<, and H ®CUuUJ UJJJJS) ■ 

finally escape at the bottom by M HI 

the floes ^ p.piirsning a somewhat BSCjCXji 

jflmilar path to that of the Wned 

**air nmoBvabeBdhofgasl^'htTe- Hj SCXXXDC CXXXDL® H 

torts. It IS known that two-ihirds Bn >w— »■ 

of the fiiel have been saved m the ©OOCXXfli 

gaa-works fty this distnbntion of bH 

genial nir, and, thsrefors, autely WHKOt HHHH 

sneb a moderate ^should be kept 
iqp in A* as will snfltoe to warm 

sU flBepipsspMSkyaqnsSly to flic temperaknn of WP Fabr. i xnA. Vnftetd. m tfoty 
are Inft with a^ght slope, nnonen to the mr at ihstr imder ends^ and terminate at 
fbe i^per ai a eenmon «»■<■> pm or tssad, they ean hardly he rendered very 
hot am latemaeiaaite of Sbia. I esn aa &7 neennsend ^ stove to my 
ftoders, tf the teihcs be made of stoBtvare, ite ccMtraotita wU eost very Irttlei 
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nd thay ma^ be made of wy ii*e, and moUiidied so u to carry o8 tlie irbde 
€0cctW^ heat of did fiieli ittriii^ meid^ so taacli of it in tba Ifiy trir u 19 
waft It Uxtij op tbe ehiomej 

In connectioxi witb this aabJeetDr Ure poblubed in tbe hat editnn of ^ Zhetian< 
ary some extracta from a paper oommnnicatrd to tbe Royal Society on matointt 
and Tenblnutie apartmenta. A ^rUon of thia la atiU retauii^ aa A «T«"» pV^ t m a 
•tnking maoner mun of tbe evila residtlag from the want of attention to thia puli' 
colar sulsecL Dr Ure -was engaged to inquire into tbe condition of the Loim Room 
in the Cutom-bonBa. London, in vhich the air vas ao bad that lUnesa nmfiTmatiy 
prevailed. Ee tbns describee the &ota 

« The aymphmia of diaorder expeneneed by the aeraral genflameii (aboat twenty 
m number), whom I examined, ont of a great nan}’ who were indlapoa^ were of a 
very unifoim character The following » the remit of my KeeandieB — 

** A aeoae of tension or jhlneaa of the bead, with uecaaional Anahinp of the eoun- 
tenanoe, throbbing of the temples, and vertigo, followed, not onfreqnendy, with a eon- 
ftision of ideas, very disameable to lAoera oecnpied with important and sometunes 
mtncate cakolatunisi A »w are affected with unpleasant perqnration on thdr aides 
The whole of them eomplain of a remarkable ooldness and languor m their extremities, 
more specially the legs and feet, which baa become habitual, denotmg hngnid cireo- 
lation la theae parts, which requires to be connteiaoted by the applimtioa of warm 
flannels on aorng to bed The pnlae u, m many nutaneea, mors fMhIe, frequent, 
sharp, and irritable than it ought to be, according to the natural eoDStitntian of the 
individuali Tbe sensations m the head occasionally nae to each a hetgluiv notwith> 
standing the moat temperate regimeii of life, as to require capping^ and at othrr 
times depletory remedies CoatiTeness, though not a uiuforoi, is yet a prevaihng 
symptom 

“ The aamenesa of the above ailmenta, m upwards of one hundred gentlebien, at 
very various periods of life, and of various temperaments, indicates dearly samenees 
in the esuae 

•' The temperature of the air in the Long Room ranged, in the three daya of my 
experimental inquiry, from 63^ to 64*^ of Fahrenheit's scale , and in the Exammer's 
Room it was about 60°, being kept somewhat lower by the occasional ahuttuig ctf tbe 
hot-air valve, which la here placed nnder the control of the gentlemen ( whereas ihsi: 
of the Long Boom u design^ to be regnlated in the funk story, by the fireman of the 
stove, who seems sufficiently careful to maintain an equably tempentnre amidst all 
the vicissitudes of our winter weather Upon the 7tb m January the temperature of 
the open air was 50i°, and on frie 1 1th it was only 85°, yet upon both days the ther* 
mometer in the Long Boom indicated the same heat, of from 6S° to 64°. 

“ The hot air discharged from the twocylindneal stove-tnnnelsutto the Long Room 
was at 60° npon the 7th, and at 110° upon the llth. Thia air » diluted, however, 
and disguise^ by admixture with a column of cold air, before it » allowed to escape. 
The air, on the contrary, which heats the Exammers’ Boom, undergoes no such mol- 
lification, and comes forth at once in an ardent blast of folly 170° | not nnlike the 
simoom of the desert, as described by travellers. Bad a simiiu nuisance, on tbe 
greater scale, existed in the Long Room, it could not have been endured by the mer- 
chants and otber visitors on business bm the disguise of an evil is a very different 
tiling from its removaL Tbedirectair oftheBtove,aait enters the Examii^s Boom, 
possesses, m an eminent degree, the disagreeabie smell and flavour imparted to sir 
by the aetiiA of red hot iron i and, m spite of every attention on the part of the fire- 
maa to sweep the store ajqiaratiu from time to tiiiie^ it carries along with itabundanca 4 
rf burned dusty particles 

• ** The leading eharacterutie of the air m these two rooms la its dryness and dit- 
agreeabte ameU In the Long Room, n^ the 11th, the idt mdicated, by Daniell's 
hygrometer, 70 per cent, of dryneaa, wh^ the extort atmo^here was nearly satn- 
rated with motstnre. The tbermameter connected with tbe dark bnlb of that instm- 
ment stood at 80° when dew began to be deposited upon it; white tiie thermometer 
in the idr stood at 64°. In the oonrt behind the Custom-honse, the external air bemg 
at 35°, dew was deposited on ^ dark bnlb of the hygrometer by a depression of only 
3° ( whereas in the Long Room, on the mine day, adefuesslon itf 84° wss reqsuredto 
produce that depotitum. Air, in sneh a dry state, would evaporate 0 44 raoha depth 
of water from a cistern in the oouiM of twenty-fonr hours ; and ita mfinenoe on the 
entaneou exhaleots must be proportionably great. 

"As cost iron alrayscontaina besides the metsl itself more or less carhott, saUhar, 
pbosphorns, or even anmuc, h is ponibU that the sn^l of acr passed oi«p itW aa 
ioeaDdeMMC state nmy be owmg to smoe ot these i m p regnations; fiir a goni^ of 
noxioQS efinvia, ina^rcciably smidlt la eapabie of affteting not wly tits eUhetory 
Steves, bat the palnumaiy wgau. 
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•<9fi»W&,or«oekle^ tat Mrag lSb» Long Bom ud^Ezu^oer^s 

qMMmnt fa ibo Coitoai'Maw onartlU of a Mries of iitwtedj Itdlour, lUtfaaal nr-> 
TVDiifaof flmlxon, widi in oUng bii% father mtaH in their dmenatona, to do 
vorik enfleiatfly io etdd veether, ivhea tnodentelj heated. Tbs incide of Ae pjrrs> 
niMs fa exposed to ths fanosi of eoke fhenaaes, irhleh heat ihexa freqoe^y to fncan- 
doMeooe^ whds eanenta of «(dd air are directed to thoir exterior enrflisesbjniiimeroBs 
dieet>iron ohumela The uMandeioeiiee tbew {^rramidj, or belfa, ae they are 
▼olgatly eaUed, vaa pmrsd by pMces of paper taking fire irhen I laid them on the 
tsaufuta 

"The frtid bnm^ odour irf the atore air* and its exoeiBive aridity fior moiatore, are 
■qfieient eanaes of Ae general fadfapoedion prodoeed among the gentlemen who are 
permanmicfa ezpoaed to it m the dMobarge of tbeir public dntiea. 

** From mere hen% nearly a ‘raoacam, aa to aqneoaa TBpornr, m the aaid air, while 
there w nearly a plenum m the external atmo^^is round about the Coatom-houae, 
die rwiantudea of feeling m Aom who hare oeeunm to gooutand m frequeotly must 
he highly detrimental to healdL 

** It nmy he admitted, as a general {nrmcqEile, that Ae ecmifort of sedentary indin- 
doab, oocnpytog large npaitmeDta dunnc the winter monAa oannot be edeqaateljr 
aeeured W the mere influx of hot air ttom Mparate atoTC-roona. il reqngea the 
gemal mfrnenee of radiating aarfeoee in Ae ufartmenta AemKlres, aooh aa of open 
firta^ of pipeai, or oAer reeim filled wiA hot -watpr or steam. The clothmg of onr 
bodiea, exposed to such ladiatKMi in a pore, feeeh, somewhat coed and bnusing air, 
abaorbs a much more agreeable warmA tfaaa it could acqnire hy bemg merely tiU' 
meraed in an atmoqihers heated to 69° Fahr " Open fireplaces are, and probably will 
ever remain, favoiintes in Aia eonntry. There is no doaht that Ae ordinary arrange- 
ment ai onr fireplaeee m very defeotrre Much beat m lost— Acre is not an equal dif- 
fiiBion, and those sitting m Ae apartment are exposed to annoying drafts of cold air 
Arrao^ as our buldings are, it fa not easy to peroeiTc how any very great improve- 
ment could be made so long as we desire Ae enjojment of an open fire, and Ae 
luxury of light and air. 

In the greater number of etoves proper, Ae olgecttoni mentioned by Dr Ure are 
obnons to every one. In Ae more oommon kin^ of stove Ae fire is surrounded 
dueetiy by the suribee to he heated, which, being placed unprotected in the room, 
radiates bM and warms Ae air 1^ direct contact All mich are liable to become over- 
heated, and Am Ae unideaaant amell imparted to the air is highly objeetionAle 
Such stoves alao dry Ae air, and the resmt la that headaches and other annoying 
seonuona are prodneed. The common stove need not be described Dr Amott 
introduoed, some years since, a stove in which Ae arruigementa were very complete, 
and H Ae eombostion was regulated wiA much fkcility, Aey were economicsl The 
ehief featoze of Amott's stove was a mode of adjuaung the amount of air supplied 
to'^the fin. A rq^ulating valve is fitted to Ae aperture of the aApi^ consisting of a 
ftnme nicely babneed, and turning wiA Ae Aghteat force npon a centre , to this n 
aOacAetf a rteef yard, la wfiicfi are aeveraf Aofes for Ae insertfon of a wng&t. -Ifiis 
detennines exactly tito sue of Ae opening^ and of course regulates the quantity of air 
admitted to the fire. 

Dr. 0Te states Ast in Aese stoves Aere is a tondenoy, when Ae stove is not heated 
above 350° or 300°, to the formatiou of conaderable quantities of oarbonie acid, 
which finds Its way into the room from Ae ashpit door , and when Ae epmbastioo is 
languid, eaibonie oxide is often formed, wfaioh passes away by Ae Aimney unccRwamed, 
• lOTctvnig a loss of heat 

Space will not admit of our deacribmg Ae Dutch or American stoves, which are 
mainly modifioanoosofthe ordinary forms, whichare sufficiently wdl known Picree*» 
pyro-poeimatia stovf grate, Aown^ 1710, appears to meet Ae requirement of u 
storey of an open fire, and good ventilation, fa a remarkable manner. 

A Ae annexed Arteb is delineated Ae operation of Ae pyro-pnenmalic stove, when 
employed u a targe room 17LI. The channel b, serves to supply pare air from any 
source extend to Ac buSding; The emount of Ae supply is rpgutated by Ae valve 
at B, and Aedfauotkm of Aeonirentsissbown by Ae amwa. The fresh sir is wanned 
in Its ooune Aroog^ Ae store, snd aaoende to Ac oeiUng, -where it becomes dlAued, 
and. then dewoadt, nssifagog by Ae smoke floe A ipecul tube, a, is provided for 
ventilating Ae cm Ui^ M exhifafad 171 1. 

The aKdiesBoB of As pyro-imeomKie stove to Ae warming «f chunAes la 
exuvsBidy simidr, and its effects ste fonnd highly sutis&wtory It gives an nbandant 
su^y of freak •», wansed to tim detiied tcanpemtnr^ imd Ihm^ pievcnti Ae 
in^ of SB inqmnataw^^iere from vaults snd oAersonron of pdlnnoa Itesmea 
m M nttated sir by Ae sokAc floe, or fa sssm when amoie njdd ventUstkm mw 
so desirabta. As wsrmA whiA it imparts to As sc Is suftoMai to ow s te su ampta 
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VBxrait in anj tfuA or Tvntilator fliat nuy Iw pmidird in ftn voaf or ^ tlw 



£a an easel this apparatos is economical in a high d^pree, not onlj from the gmall- 
nem ot its fint cottu &tt aim from the laet that the M\ eff^ of the fuel coiutamed m 
it u secured to the oses of «anumg and ventilation. One element of economy cannot 
be too strongly insisted on^ tis the feeling of varmUi and comfort (even if it only 



e:dBtin &e Juagnathm), vrlnch ia oomasmaeated by aeeing the ^onr and UanaaC am 
open lira. 

It vanU, pwhi^ he no exaggeratton to say ftat •with eJow ato^ bewng 
appaiidns, mm either ansBeeaneslt, !ha which there la no appearaaee nC waraOw a 
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^ of as tpMbiicnt bested opM fire. lateed H nay be fiuxly aeurted tlud 

nnet venaoM vdl lolente woonrndeMe aad aabiinto ncpesae, prort&d no &• 

eheenbl btiw of the ^en fire, -whaeb ttny axe aC^erty to approach at viu, toA m 
tbeever -varyiag embenof vUehfbey eaa eoi^are «p nMona cif the put aad fluetea 
of diefiltaM. 

Oae of the large pyro-paam^ atoee grarea, -when In Ihll <^ratioii* la fbusd to 
be oapatte of beatug an apartment eootBiaing 80,000 eabu feet of air In a rery 
large ehnrdi, emtainmg ii^arda of 175,000 cubio feet of air, and capable of acoom- 
modatmg a ooogregatua of 1,500 penooa fear of them etoree of moderate nse, 
arrn^ed to eanveimeiit poaitiotm^toirarda angles of the baildmg, lo that every 
iadiTidnalof theewigregatuniDay aee the fire, are fennd to be enffioient lutheooldeBt 
-weathm, and do not ereti reqnire to be atutained in fell action, except dnnog a fev 
lumn in the xnoniij^. One of these sterre^rates placed in the hall or lower part of a 
staircase, wanoB and tempers the intemid dimste of a large home, and gives the 
vrliole buildiiig a plentjfid aui^fy of pure fresh air. One of the smaller «atei la 
c^iable of warlBUBg a large room. And whether m dwelling houses, schools, obunbes, 
or apartments, the airangeraentt can readily be brought into operation at a moderate 
cost, and without any (b^nd the most trifling) interference with exiaung synctural 
arrangements. 

The same mveator has introduced what he calls the fresh air fire-lump stove grate, 
■which may be titoa desenbed — This grate is formed of the purest and best fire clay, 
moulded m sintebte fimns; ad^ited to me varied arrangeiuente that are found neoee- 
saiy , and consmte die open m-grate bars m front, sarFOunded at the sides and back 
by the fire-clay lumps, aroond which lumps an air-chamber u formed, communieatiag 
■with the external atmosphere, admitting air to a cavity in the lower part of the grate, 
which commuDieates with the mouths of the vertical obaonels in the earthen lumps 
that siUTOfuid the fire The warmth, which u communicated to the air through the 
body of these lumps, and which, from their small oooducdng power, rarely exceeds 
00°, and oan never be ezoeosive, eanses it to aieend through openings in the upper 
part of the casmg into the apartment , its jdace being supplied by freih accesaions of 
air from below. Tho warm air thus admitted into the apartment floats above, and 
gradually descends es it cools, its place bemg supplied by wanner air from the stove- 
grate, sad taking with it to fee fire all the impurities oS respiration, wh ch la earned 
away by the flue, in which the heat maintaiiu a constant upward current Valves 
are pinned for legnlotiog (he quantity and temperatura of the fresh air admitted, and 
Its distnbntion into the apartment when warmed 

STRASBURG TURPENTINE. See Ajuktine. 

6TRAS8. See Pastes. 

STRAW-HAT MANUFACTURE. The node of preparing the Tuscany or 
Italian straw, is by puUmg fee bearded wheat while fee ear is m a soft milky state, 
the com having been sown very dose, and of conseqnence produced m a thin, short, 
and dwmdled cimdition. The straw, with its ears and roots, is spread out thinly upon 
the ground m fine hot weather, for 8 or 4 days or more, in or^r to dry the sap i it 
la ihai tied op in bondlea and stacked, for the pm^wse of enahling the heat ci the 
mow to drive off any remainiag moisture. It is important to keep the ends at the 
straw air-tight, in order to rc^ the pith, and prevent its gummy partides from 
paasmg off by evsporatum. 

After the straw bsa been aboot a month in fee mow, it b removed to a meadow and 
mvead out, that the dew may act upon it, together with the sun and air, and promote 
^ Me aebi u i g , it being neeesBBTy frequently to turn the straw while tUs process b 
goaog on. Ibe first process of bleaching being completo, fee tower joint and root is 
palled feomtbe straw, leaving fee upper part fit for use, wbidi is feeo sorted aocord- 
mg to qoalhfes; and after hemg snbnutt^ to the action of steam, for the purpose »f 
extraetfeg its eClear, and then to a ftunindon of sulfur, to complete the bkacbing, 
fee Straws are is a condition to be phuttm or woven into hais and bonnets, and are m 
feat state impacted into En^bad In bundle^ fee dried ssis of the wheat b^g still on 
fee straw. c 

Straw eannol be bleufesd by a sdution iff chloride of Urns, as fhb prepanfeHi 
always tans fee straw ydlow. For feu porpose, a cask open at both «n^ with its 
seams papend, b to be feet up r ^ t a few hushes ftiNO the ground, having a hoop 
iiailed to da unidt; about six meaw bsneafe fee to lupport another boim with a 
net stretched ueroM U, upon wlueh fee etraw is to be laid to soeoesslve tomdfob 
loessiy e ra semg each idher. The emfe haivtog been coveted wife a ovefeipptog 
Ed, stnlfed wbhhffs of dteh, a bntiier of hannig dlisFeoal b to be uuerted wifem. 
W bottom, and « uoa dife coatsfotog ptosse ot hntnstons is to hs put npon fee 
Msmse The brimetone suon takes fire, miUb fee ssafc with sutohnoBs i^^gu, 



STBUTOS mjt& TSNTILATOn. 

'wWebj thattrav getoUeaehea in die eoone of tlme.or firarkaan. Gwadbeiiia be 
takes to praTcnt radi avioleiitcomliwtioa eftbe •at^nr aa bho^ eeMkU«A tamed 
apota, tor these eannot be aftenrsids remored. The atra^, after tafas aired mi 
aofteDed by d npon the «aai for a la ready to be nlit, pKpmmry 

to dyeiw Blw » givca hy a bmUng-bot wlutioa of mdigo in anl^i^ aoid, ealted 
^ dUi^ to the deW i yellow, by deeoetuni of tarmene j «d,by 
boihng banka of coarse aeariet wool in a bath of weak alum water, «»onhA.«^g tbia 
Btraw j or direody, by oochineal. salt of tio, and tartar. Brasil wood and archil are 
also employed toe dyeing straw. For the other coloari, see their reapeetiTe m 
this Dicuonaty. 

STREA.M-WOBK8. The n«ma given by the Cornuh mmen to allnvial depouia 
of tin ore • 

STRETCHING MACHINE Cotton goods and other textile fhbncs, etthw 
white or printed, are prepared fhr the market by bemg atretched m a proper machine, 
which laya all their warp and woof yams m troly pai^l poaitxoiH. A very in gminn. 
and eflbetxve mechanism ot this kind was made the aabje^ of a patent by Mr Itonel 
Morand, of Kanoheater, in April, 1S34, which aerres to extend the width of calico 
pieces, or of other clotha woven of cotton, wool, ailfc, enr flax, after they have beocHne 
shrunk in the pfrooesses of bleachmg, dyeing, Ac. I regrrt that the limitB of this 
volume vftU not admit of its deaenptioa. The apeoiflcatuo of the patent is pnlihatiwd 
in iVewfonV Jounai for December, 183A 
STRINGS (a mmer'a term). !lije name given by the Cornish miners to the 
fllamentona ramifications of a metelho vein 
STRIPPING LIQUID, SILVERSMITH’S^ coosiata of 8 parts of snlphorio aeid 
and 1 part of nitre 

STRONTIA (oxiife of etroRhum), one of the alkaline earths, of which etrontivn » 
the metalbc basis, occurs m a crystalline state, as a carbonate (jttrmbanUe), mthe lead 
mines of StrcNitian, m Ar^leshire — whence ita nama The sulphate (ceZeatme) u 
found crystallised near Bristol, in New Bed marl, and in several other parts of the 
■w orld , but strontisn minerala are rather rare The pure earth u prepared exactly like 
baryta, from either the carbonate or the sulphate It is a greyish^white porous maM, 
inf^ble m the furnace, not volatile, of a speoifle gravity between 8-0 and 4*0 3*9321 
(Aorstn), having an alkalme reaction on vegetable clours, aa aend, bnmmg taste, 
sharper than lime, but not so corrosive as b^ta, potash, or soda. It becomes hot 
when moistened, and slakes into a white pulverulent I»drate,|^olveB at 60° in 50 
parts of water, and in much leu at tbe batting point, mmung an atkaline solntion, 
called strmlia water, which deposits cryslals in four-sided tables as it cools These 
contain 60 9 per cent of water, are soluble in 52 parts of water at 60°, and in 
24 parts of boiling water, when bested they part with 60 per cent of water, hut 
retain the other parts, even at a red heat The dry earth consistB 34 6 of base, 
and 15 4 of oxy nn It is readily distinguished from baryta, by its inferior sblubiljty, 
and by its soluhTe salts ^ving a red tinge to flame, while those of baryta give a yellow 
tinge Fluouiieic acid precipitates tbe salts of the latter earth, but not those of tbe 
former The compounds of atrontia are not poisonous, like &ose baryta. The 
only preparation of strontia used m the arts » the hiTBATE, which see — K W B. 

STRONTIA, NITRATE OF CNUrate de atnmtutne,Fr , Su^etouaiwer sbmneii. 
Germ ) This salt is usuaUy prepared from the sulphide of stmntiiuDti, obtamed by 
decomposing sulphate of strontia with charcoal, by strong ignition of the mixed 
ponders in a biucihle. This sulphide being treated with water, and tbs sblnUoa 
being filtered, is to be neutralised with nitrio acid, as indicated by tbetestof tonneno 
paper, care being taken to avoid breathing the noxious snlpburetted hydrogen gas, 
w^eh u eopioasly disengageA The neutral nitrate bemg properly evaponi^ and 
set aside, affords odourless, transparent, slender, oetahednl eryst^ It has a cocking; 
yet somewhat aend taste, la soluble m 6 parts of cold, an^ m one half part of boiliiig 
water Its pnuoipal use is the preparstion of “red fire ” for pyroteobnio works and 
theatrical eseots. A very beantiftu exhibition of red fire is stained I7 preparing a 
gmi'p^ier, by treating ordmazy bihalons paper with nitno and Baijdinrla aoiifa^ and 
dmn w^ wairiiing it } when qsita free from aeid, it is to be dned, and then auuraled 
with a Boludmi of the ohlcmds Sk nitrate of strontia. — H. W B * 

STRONTIUM. The met^e base of the earth strontia , first obtained by ffir 
Humphry Davy, m 1608 It is prepared m the same why aa hanimi. See Bauxint. 
— H. W. B —See Wattf ** Dicbontuy of Chemistry “ 

STRUVES MINE VENTILATOR Ibssti&iDgnorsIto afthiaventUBtor Is 
the gigantio scale upon which it has been constreetdoL Althoagh ut priim^la a 
pump of tta;^pl«at fonn, some of the putons have been made VO v 
■ad two ponm are about hnng eonstroeted 81 fret In diameter SecL%bl712. 

In some miaw to, whiA the machine hM been s^ibed, the raielhotloo aya4 tantila* 



fimtrms hubs ^hzj^tor. 


^Im woiod w> muAg at to peewit kds^ 4ooii bnas qwaed, mleto {ireitwted 
MjfftaiMalftl 4oueL The emMutoKe «f dw eir net Iwog can^veaMd to the 



of niTe spacee« so that there u acaroetr any appreeiable 
reaistanee to tlto paiaage of tiie air tbro^h tiie machines 

aoiiwxed dialog, j% 1718« r^reaenU the nachiiie m operation at the Go> 



i UMopcaitpIt. 

a HciBa»BWDM,BUteer»n«|ktlnR. 

«. WmaghltnetatoiiteMiivaBtMMooltiorwHOBiy.atoniialrenpIllan. 

■L Bwiiii«nlkmkiHM«biatUBto»Qf aamsr 

M. TtofMhaiMritijiilta^flniaiitototiaiaen wlilitFleeMortialier.eiiitoeiaqilin. 

> nenh vtasil ct Item nslBa 
e. Moaradk 

wttw aaid Oosnaiiiiya hctgb caiQtorioa at Cwa Ayxm, OhnaoegMiaUre, asid tin 
fotonrtogiitoof UeenM graatod to eeverto large ocflierp proprteton, u •eonrfaidag 
pnot tlw fhia tavcatkn raake Ugh amoag the modera upforMtcato o^ntotog; 

The aaetteoal etoir axpldiia dw hitoraal eoMraoooit, Uu daita aboering Ae aia> 
^emata aaaaa dtog the apeaatjto A, fctoaAatoWtoeeflhaiidBatoitofta toadline* 


KTOtSCO. fiOi 

Tbe piitoD m, ii diowo nnmtTMd in «atar, wUeh Anu w fthw^^tfiufcfag^ 

Tba Atmt or imtiet rahn* a, are abovn m tiio fxunuJ rleir Of tbe iruiufttor 
The eedof the machine repeated open m the dwrn^ for tbecMMentence of 
showing the inlet valves x, and of eziMnhig the intern^ eonstmetuMi. 

Mine ventilaton of this coastiuetioo, and of opacities varyaig froai 90,606 to 
100,000 eulne foet of Sir per nunnle^ have been ereoted at the lollowjsg pollen es 
• The IBagieehnsh ccUiarj 9 ^ IS foet in diameter 
The Westminster ccdliery, near Wiexham S of 17 foet in rfiatimtiw 
Tbe Mjnidd-Bi<di-y^Glo oollierj’, near Swansea 8 of 1 6 iieet in distneter. 

The Bmda ooIIim*;, near Bridged S of 17 foet m diameter 
The MUlwood eoUie^, near Swansea 1 of IS ftiet in diameter 
The Middle Dvfl^ cidlierf, Aherdare, T Powi^ Esq 8 of 80 foet in diaiiagtor 
Cwm Avon ooUienee, the EngUsh Copper Cmnpanj 8 of IS feet in dumeler 
The Neath Abbey Ooal Gorapa^, Kesfth, now ereeung 3 of IS foal ffianutor. 
Khimney Valley, near Cardiff, ^Hiomas PoweD, Eaq 2 pomps, 20 feet diameter 
each. 

The Btsca Coal Company, Newport, Hosmonthdure S pnmpe of SO feet duunetez 
each 

The (>1etti Sehenbeir eoUie^, Aherdare 8 pampe of 81 foet diameter each 
The air-ports, or vaive'Wen^ can he made ^ree^foartbs of the area of tbe pistoas, 
thus redacmg the aasistanee of the air-coirent throng^ the maehine to a mmimom. 
These maohines can be applied to winding sfaafoa 

Cost of machines aboot 9O0£, for capacities of 10,000 cnhio feet of air per minute 
STRTCHNINBi C*H‘'N’0* The hitter poisonous ptmeiple oontuned in the 
difEerent vineties of strpcAius It » naaaUy extracted fiff eommercnl pntpeeea from 
the nax vomica bean, the seed of the S mw twmica. It is a well-marked alkali, and 
yields a great number of crystalline salts with acids and metaUio chlorides Its true 
constituuon has been Adly made out by the researches of Meisra. Nicholson and Abel 
Although a most valuable medicine in paralytio affections, when emploved in very 
small doses, it is a dangerous remedy in nnskilful hands, and has he» toe cause of 
uumeroQS deaths ansing from carelessness, without reckoning the many who have been 
destroyed by it at the brands of die pouoner Some years ago a panic was oeoasioaed 
by a nimoar of its employment for the purpose of giving a hitter flavour to beer , 
this has been shown to be incorrect. SCtll the qnantities of it produced annually by 
various mannfiiotiirers could not foil to excite attention and niAasineia As much as 
1000 ounces have been known to be punsfaased at one lime It baa been nraved, 
however, that the chief nse is for the destruction of wild animals m Austrdia and 
other thinly peopled localities A great number of processes have been devised for 
Its {vreparatioa, but, after having been subjected to the extractive operations, the 
bean is generally found almost as hitter as before, mdicatuig a want of economy m 
the methods Probably the best method of extractioo wouM be to dismtagrate the 
brans with str<mg sulphnnc acid (which is without actum on stryehiiiiie), and then, 
after the addition of exoeaa of alkali, to dissolve out the base with benxole or chtoro> 
form The laMer being distillei off would leave the strychaine nearly porei and only 
requiring orystalhsatiOD. It has been shown by John Williams, that one been wiU 
by this process yield a eoosidcnble quantity of crystals of pure stryiAniiie. 

The detection of sbrychnioe has unhapply become a problem of only too ftequent 
oeeunenee chemical labonfauies. It is, therefore^ most unprartant that ready and 
accurate methods should be known for die purpose The fidlowiitg proeeu may be 
relied m , it is founded on that ndi^ted by Graham and Hoffinann for the detenu' 
of It when present m heer The stmaach or other organie tubstanoe is to be cut 
sgudl and boiled with dilute hjdroehlono amd fbr a qmurter of an hoar The aeid 
fluid, after filtratum, » to he eareftilly nentmlued with potash, and then digested with 
reee^ ignited xvoiy black. TbecWeoal wtobea(p«ntedbyttttatHn,siid, when 
well draii^ is to he boiled with spirit of wme. The strvohnine wlueb will have been 
abeorhed te the eharcoal will be dissolved eat by the 1%e latter » then to he 

distfUed off <m the water bath. The oonteQts of the retort bungjzaiisfHnd to an 
evaparatmghasm are to'be expqpad on the water hath natU dry. jlie rMudne ta ften 
to be tasted} if bitter, tbe prooew may be eompleted, but if no bittememm observed tt 
is soaroely -worth while to prooeed, aa tiie merest trace of stryehnnw is eapebte ofett- 
citmg foe sense of extreme hittenicea, Tbe rendne ie to have a riight mmees of pet* 
aeh added, and » to be shaken up wifo ehlorofonn. Tbe oUonform hduga^aated, 
is to be evapMuted oft The optfatum most he repeated if As peodnst be otiwM. 
The whatanee font obfaumd la to have a little atroy ed ef vitnoL add^ ao dAjde te 

to itreaka vdS^otonh evUtntJ^C ^ W* *"^*^**^*^ 
BTUfWa Bee fceen, Aafnneuu 
VoL. III. 
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^9ail^l|iMeA«Ml(inthiiibkad4 li fbnM ovjrMitot vbkk ■■bbsM id wUta 
vnoos wW fcwtaiL 

Ii Bigr ■!«> teoMabai ty boBfaig sitrie tdd wtth atNunef laMiwifl^ or «k(M MidiL 
Ito ftavuik 

SCFBSALT. AaOfcbir^ AaabdUintofleinKttoiMaantellMbM Pbra 
fUl exaobitbii of ik« theoty oTahi M« J>ieA«M» 3 r ^ €lk«iu«py; 

SUBLIMATE b any wribvatftnMiilbBgf^ cmtdaoaed T 4 »an. See 0(»> 
aoarra SoauKan. 

BUBUMATlONi dw ptooMi ly vlpdi -rolatde ntatter j» Ttponied by btiKt» and 
tlim oondenaad into a T~j^t(ifflaT lyaai. Tor exanpft, if gum benaoin » m a 
midted ataiai nd area a eap of paper kaptabore it, diabenioto aeid » fint vdatdiaed 
and then ocodenaed on the paper. Bee Axhohxcs CBxxiaxiMi, Ihr aa ezample of 
■ttbrimatiom. 

BUOCtBIC ACID, Aeid ofAmhtr (AeUe Sueanigut^ Fr ; Benuletaafinre, Oarm ). 
iraa fbtmeriy obtained the dcatnctive diaUlIatKHi of amber, in vhteh proeeM it was 
eeooraMnied by an eaaential oil, and. a little aoeuo aoid t it was purified by being 
jweoipnated as soaemate of lead, whioh, after being well washed, was deoompoaed by 
the eqairaleiit qiaanti^ of nlpbono amd t tbe aolnboo of succinic add, thus ul^aiiied, 
was eyaponted. and allowed to cool, when the soceinM acid eryatalliaed ont It 
seoBa to »iat ready fiwmed in amber 

It u eaaily obtained artificially ly aotmg on ateane at palmitic amd with nitne 
amA It alM oecara in the learea at the wtvmwood, and m many of the leains at tbe 
pine tnbe. It may likewise be obtained by fennenMion from asparaghi, and flrom 
maiie acid, malate of lime yielding nearly one third at its weight of it. 

In order to jwodnoe it fixan mahe amd, 3 Iba. of crude malate of lime are to be dif- 
foaed throng a gallon itf warm water, and four oodom of decayed cheese added to the 
mixture, whteh is to be kept at the temperature of 100° fbr about a week Carbonic 
acid IS dismigoged, wbOat a nuxtore of cryatallised carbonate and nieoinate of lime is 
depowtad, ai^ aoeteto of lime remams m scdmion 

Halite oi Item Bnentnste of Itme . Aoeteto of Ham 

'8(*CaO,aHK)0’ - + 'CaO,C*H'0' + CaO,CO" +3CO* + Ha 

Tbe sneemate of lone is to be washed with cold water, and decomposed ^ hydro- 
dilorie aeU, and the luecmic amd punfied by crystaUisation. Sometimes there is in 
tbda prooeai some laetie acid, and perhi^ butyric acid fbimed , bntyno add by tbe 
aetmn nitne amd is eonverted into luceimc acid. 

Ju frrteeaiit dtaaaiifreflM , 

'B(XaB70^' 0» » -h AHa 

Sueemic acid erysteUliei m la^ regnlar rhombic tebleB, wluUe in five parts of 
edd and two of bwliqg water. It is tnt\j sdnlfie in alcohol, but only aparingjy ao 
m ether It mdti between 847* and 836°, but if suddenly heated to 465°, it melts 
andenbltmHixnipletely. It may be obtemed anhydrous by distilbng it with anhydrou 
phoaphone aeid. Its {Hiocipal use u tor tho precipitation of the pmalts of iron frmn 
aeotml aolatkaia, whea w« wish to sepante iron from moke), ool^ and magnaneae ; 
** tor this purpose it is used m the tom «rf soewnate of ammonia.— H. K. B. 

SUEt* See Taixqiw 

SnOAB <Bncre, Fr ; Zaeitr, Germ.) la, with some alight exoeptkn, the sweat 
eomtharot or TegelaUe and aoimal ^xidoote B may be dutmgnished into three 
imnci^ apeoieo. The fira4 which ooetin m tbe aagar-eaiMi, the beet^root, and tbe 
mapla, eay i te l l im a in eUioue fbur<anled prame, tenaiaatad by two'Oided summitei it 
has a sweetening power whiokaMy be r ep rea en ted by IQOs and in eirmunpotansattcia 
It bmdi tha Iwunoaa rm to the ngitt. Hie aeoood oeenis nady finmcd fa npe 
grapea and aOer ftnitet it la alao ponced by tnateatoedi with diastaM or sol- 
fhiuneaeid. TShU spa^ frame oanMower eoneetemii, but not tnmaTatda ; tt 
ltHsaw«steidagfnwar,.wliWh may ba ismreaentad WtO^ and in eiremsfolatlsatioii 
khendsteinysto the Bte4aiet ms btdy that n modantely straff 

stdttewn oC^eaifaa, fa c»nfa6tintkaartidnanim8imembiBaei,ii totmd, after aotna 
woA^topnidnaaaaabateaaB wMrfibepKiperbaaaf araneanfar. Onapotcfa^ 
eaciiiefalDntaiiofwtoerianddadfa Ao'aBembaBB 0 ,-ri^ nayaaoaat to^of 
thcwafahcartoai^saiiiM. Tha thM nmwad ia 10 to » waAte IfMsiSatfaa 
bspna SfadsA^ad. m SuA onnatf fa^toond fa frnifa and nlao fa aogar wMA 
AaabeeBktegba&AorbaMadwBh aeidii dria fa aaBadfrnIt eagar BaSteAtoa 
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tlirM fnodpBl kindfl, (be sngar of uUb, and the erigir vt maaaai^tmmmite, wn 
/oubd doeely allied, aad auy M called two other qieinee. Allied to Ibeie v tor- 
iuie, extrMtedfrom the eldertierry, and nostfe, which ooean ia the fl«di of lelidiiaalai 

Soger, extracted either from the caxte, the beet, or the maple, a identhial is pro- 
perties and composition, whem redned to the same pitch polity , that of the heet is 
said to surpass the other tiro in cidieaive force, smoe larger and &mer crystals (tf it 
are obtained from a clarified st^nthm of equal density { but this probably arises from 
the eupenonty ot European over tropical maonfanture Sugar melta at 820° ¥Uir , 
and on cooling forms a transparent jabstance osoally called Aori^ mpar. mun 
heated to between 400° and dl^Fahr it loses two equivalents of water sod becomes 
brown. Sugar thus fused m bo moger capable of crystBlluatiou, and laealled Mramsi 
bi tbe It is used for coloorm^ liqueurs Indeed, su^ is so snsoeptible of 

coange by heat, that if a cifiourless aolotion of it be exposed for same time to the tem- 
perature of boiling water, h heoomes brown and partially unciyvtallisaUe. Acids exer- 
cise Bdch an iqjarions inflnenee upon sugar, that after reinainiiig in oontact with it Tor a 
little while, though tW he rendered thoroughly neutral, a g;mt part of tiie sugar will 
refrise to cryetiillise- Thus, if oxalic or tartsnc acid he added to sugar in scdut^ and 
bulled, no crystals of sagar can be obtained by eraporatiOQ, even though the acids 
neutralised by chalk or carbonate of Itme^ By boiling cane augar with dilute sulphn- 
Tje ac>£ and keeping it at least at 1 50° Fahr , it is changed into grape sugar, aad 
then entirely into uarrystallisable sngan Nitrie acid converts aogar into oxahe 
HCid. Alkaline matter is likewise most detrimental to the gram of sugar, as is 
alu ays enoced by tbe large quantity of molaeses formed when an excess of lune has 
been used m clarify mg the yuico of the cane or the heet 

manufacturers of sugar bhould, thm^nre, he particularly watchful against the for- 
mation of acid from decomposiuon, or the introductum of any excess ot alkali, or 
alkaline earth 

When one piece of lump sugar is rubbed against another in the dark, light is 
emitted. 

Sugar 18 soluble in all proportions m water, but it takes four parts of spirits of rine, 
of spec- grav 0 S'tO, and 80 of absolute alcohol, to dissohe it, both being at a boiling 
tcmperatare da the alcohol cools, it deposits the sngar in crystals. Caramelised and 
nncrystaliiaable sugar dissolve readily m alcohok Pure sugar is nnchangeable m the 
an, even when dissohed m a good deal of water, if the solution be kept covered, at 
l«>aBt in the dark, but with a very small addition of gluten, (he solution soon begins 
to ferment, -whereby the sugar is decomposed into alcohol and earhonic acid, by th< 
actum o^the air , it then passes mto acetic BCid, when it may he stiU farther decom- 
posed 

Sugar forms chemical compounds with the salifiahlo bases. It dissolves readily in 
caustic potash lye, whereby it loses its sweet taste, and affords on evaporation a mass 
which IS insoluble in alcohol When the lye is neutralised by sulphnne arid, the 
vHjgm ta, *ml vqaintoA fisnan ♦ha.^Uiihalft.'^ 

potash alcohol, bat it will no longer crystallise 

That syrup possesses tbe property of dissolving the alkaline earths, lime, magnesia, 
atrontia, baryta, &&, was demonstrated long ago 1^ Hr Bamsay, Glasgow He 
says that syrup is capable of dissolvidg half as much lime as it contains of sugwrf 
iitid as much Ebontia as sugar 

If syrop be boiled with oxide of lead in excess if the eolation be filtered bcdling 
bot, and if tHe phml be corked in which it is received, white balky flocks will foU to 
the bottom in Ac conrse of 34 hoars. This eompoond is best dried m oeteso It 
IB m both cases light, tasteless, and insoluble in cold and boiling water, it takes fire 
Lke German tinder (A jfAOotrX when touched at one point with an ignited body, aad 
barns away, leaving small giolmlM of lead It distolves in acids, and also in neutral 
acetate of which forms with the oxide » aubsalt, and seta tbe sugar free. 

Carbonic amd gas pasted through water in which the above nccharats w diffoaed, 
deoompoeei it, with prnelpitatum of carbonate of lead. From the powerbl sistiOii 
exercised upon sngar by aeidp and oxide of lead, we may see the ftilaey and dairaer 
of using these idiemical reagius in sagal^refinlDg &igar posseaiea (he ronarksMe 
proper^ of dMsolviDg the ■» well » the subacetate of copper (vetdignB), and 
of eoantennttng their poisonsas operation. Qrilla foond that a dose of werfigrot, 
which would km a dog m w hour or two, mi^t be swaltowad whh immmity, («>- • 

vUedit ww mixed with a eeuiderable qaanaty of tM When n HlnthM ofs^^ar 
uboilaA wbhtbeaoetateofeopper.itoMiaMXin ahnnfomt poreeipSteite 

when bosled with the ntentes of mercury and aUvex, or the ^erififl nf golfi, 
it reducaa Gte re^eotlve hasei to the metdUe state. 

The following will show toe eompo^tioa of the tat^ous sngtt% aai(UlM& grittUlpd 

eeenbiaatkms wW haSM--* JaR* 



SIKIUB. 


Gm nfir, or norOM 
Qrue or $imL mgu, «r jhtoote 
Fran Mfur, or frooUioa > 
MUkiofVtOrlMteie 
limn ngpr* or mdlittvo 


c>*ano»,aHO 

C“H“0» at 111® F. 

G>*E»0»,SH0 

C«H*K)»,4HO 


OmpamA ^oow n^or cedU MynrolH. 


'With aodo 
With potuh . 

^th uhm 
'W idihaijrla - 

With laid 

WitheonmniMtlt - 


NaaC“H"0« 

CrO,CWH«0« 

BiO,C«H»0“ 

TTW 

C“^|0“,or SPbO,C»H?0» 
»aCI.C«I£”0“ 


Oo^^khiA qfgrtgM ngttr, or jAeota. 


WidkbuTta 

Wthluno 


'With oMxuiioQ aalt • 


0*^,0*, 8HO, oraBiO,C»HW 

0»*^0“.6Ha or 3CiO,C"H>K)* 

or 6PbO,C«ff K)" 
C«H«0«,N4C42HO 


Cane ngir n Kdohle in all proportiana m hoOing water, and m } of eold 
It-ia aponngly aolahle in alcohol of 70 pc. and imolcble in abaointe alcohoL The 
ftUoving ta)^ by Pajen diowa the quantity of sugar eoatauied in aaeehanna 
aohitioos of Tanoua qwcifle graTity at 59** F 


feartiorRitw nirttoTwater Spceifle ra*>tr 

100 diMolTCd in 60 give a STrop of I 645 

100., 60 „ 1 323 

100 » « 70 1 297 

too 80 „ 1 981 

100 « 90 „ 1-268 

100 „ lOO „ 1 957 

100 „ ISO 1 222 

100 „ 140 „ 1-200 

100 „ 160 „ 1 187 

100 . 180 „ 1 I7S 

100 M SOO „ 1 170 

100 250 „ 1 147 

100 „ 350 „ 1 111 

100 „ 460 „ 1-089 

100 » 650 „ 1-074 

100 M 660 » Z<MO 

100 „ 760 M i'OBO 

100 „ 946 „ 1-045 

100 1145 1080 

100 1945 „ 1-022 

100 « 2445 .. 1-018 

100 « 2945 „ 1-015 

Tba ftthwing taUe appeared in aprenona edition ef this work, and has been 
naahawdw 


aaaafhiera>M4w4,.rti 

V«!7. . 

60000. 

40«00. - 

38-888. . 

31-250. 

20^10. 

26-810 - . 


‘"SfiT- 

1-3310 

1-1777 

f-UOO 

1*1340 

11210 

1*1110 


25-009- • 

21*740 - - 

20-000- • 
}8-606«- 
U-OOO- • 
UHHM* 


qp.ir atOl^ 
1*1045 
1-0905 
1*0010 ^ 
I-OMd 
1*0500 
l-OOH 



SUGAR m 


sniieud tstdtf ooMtrtieteA by Nemnuia fw Ae ncmuiZ of 08 *. 

Witt ihe Mine djaot, fa alio labimtted ^ — 


Snsar. 

Water. 

^^aeUe Ctrarl^ 

Bugar 

wmw 

flpeetteimrhr. 

0 

100 

liXHlD 

86 

64 

1*1682 

1 

99 

IHASS 

87 

68 

1 1631 

2 

98 

1 0070 

88 

68 

1 16B1 

8 

97 

1*0106 

39 

61 

1 1731 

4 

96 

1*0148 


GO 

1 1781 

5 

95 

10179 

41 

• 69 

1 1832 

6 

94 

1-0S15 

42 

68 

1 1888 

7 

93 

1*0264 

43 

57 

1 1935 

8 

92 

1 0291 

44 

56 

1 19S9 

9 

91 

1*0828 

45 

55 


10 

90 

10367 

46 

54 


11 

89 

10410 

47 

63 


IS 

88 

1*0456 

48 

53 


1» 

87 

1*0504 

49 

51 


14 

86 

10552 

50 

50 


IS 

85 

10600 

51 

49 


46 

84 

10647 

52 

48 

1 2434 

17 

88 

1*0698 

53 


1*8490 

16 

82 

1*0734 

64 

\ 46 

12S4G 

19 

81 

10784 

55 

45 

1 2608 

SO 

80 

1*0830 

56 

44 

12658 

81 

79 

1-087S 

57 

43 

12714 

28 

78 

1*0920 

58 

42 

1*2770 

28 

77 

10965 

59 

41 

12826 

84 

76 

1 1010 

60 

40 

12888 

S5 

75 

1 1056 

61 

39 


26 

74 

1 1103 

68 

38 


27 

73 

1 1150 

68 

37 


88 

78 

11197 

64 

36 

18105 

29 

71 

1 1245 

65 

85 

• 1 3160 

30 

70 

1*1293 

66 

84 

1*8215 

81 

69 

1*1340 

67 

83 

13270 

88 

68 

11388 

68 

88 

13324 

88 

67 

1 1436 

69 


18877 

34 

66 

1 1484 

70 


184S0 

85 

65 

1 1588 


■I 



The ^eoifio grtTjtj of crystallised cane sagor is 1 594. Crystallised caoe sugar 
seems to be the most comi^ete type of sugar kuoirn Its crystals are the largest aad 
most r^pdar. and its taste the nreetesL Theee crystals an rhomboidal prisms, sjid 
appear largest m the form ot sugar caudy When boiled much or heated with acids 
It vould appear that a lover form of sugar resulted, namely, grape-sugar Thu sugar 
rrystallises faith difllculty m tufts of small needles. the same treatment u 

fhrther contmued the power to crystallise is entirely lost. It has been attempted, but 
wittont SQOoeaa, to lerene these proeessea The solntion of this problem would be of 
freatTatne to the world, tad already mnch time and talent have been expended upon it 
At 300° angir loaes 0^ per cent, and remains imiqjnred sfter seven hours , it melts 
at 880°, and at ttis^ut it seems to have lost soom oi its sweetness, and probahly a 
portUHi of water, llie sanie result is obtained at a lower temperature if more time 
u allowed. The colour is changed to an tmange-yellow st 410°> the sqgar loses 
three eaulTalCDla of water, beoames gradually brewa, has aa empyxaiiinatie taste, and 
is called earwittL With a approaching to a red heat, carburatted hydrog^, 
oarboam aoid, aoeho add, aadampyretunatie oils are prodnoed, and carbon temaioa. 
amounting to S5 per cent of the artful mass This disengagement ttf gases oeeua 
with huiwamM eniaf|meDt of volume, so that the oarbonaceous residue m rendered 
exMediii^ypotoiis.U these gHseonsprodnets are inflamed, which be done M 600°, 
the amount of heat disengaged lively great It fa beUev^ gentanlfy that a pMfiie^ 
pure of logar m water rml not deeompose ttis cerlaiiily sa foqnd to 

be the ease in very dense aolotioiii, at least after the lapas of several yehrii hug wfaen 
weak sohitioiis are mad, decomposition n effaoted m the ooursscf a fow auntt^ ovmi 
tVuig h tte sugar if poi^ fte water distiUed, and the veaml remain nnopraed. 























fleiUtfOBirfmggiwiwdflyd w o B ipw rf liyddgM wellM toioidwltt ofeTBfT 
HaA, Tk«y aKdewmpoMdiilwaaaBOftMNtiailylvcaTUttoilkilbMsdiitioiii, tod 
hj hat acdwtioM oTdte wrbaaauA tauA dkaliei Uoder fhe a«n« alkidine ralutKOs 
most be ]Be)ii4ed M banta and IbMs if beat la to be long mod, bat both of these 
sabstMOeo Entm eompoan^ with the first of vbleh will be treated of when 

beet-root ng«r b uider eoondention. The compound ai oogar and hme u very 
aolable in oM water* but u pee^tatod oo heating The amont dinolTed le shown 
to be a tnie eqoival^ by die nM{Binfls of Peligot, adio has proposed aa ingeniouB 
rMitho»t of tseerlaaimg the amoant of sugar in a aolntiim by the estimatioQ of the 
hme which ft will dueolTe. The lime in ws procem ie eatimated alkalimetncally by 
means of an acid. The foDowing laUe has been constructed by U. Peligot fur 
cslculating the rendtsi — 


{ tbantlt:! of now 
' SiMtriTMl Is IM 
parti of attcr 

Dsmlty ofiyrup. 

of 4}niB 
when lUnnted 
witli lime 

10D parti of midne drlid ok latP 
contain 

40*0 

I 182 

mm 

1 ime 

21 0 

Bufa'- 
79 0 

ara 

1 116 

HlQH 

20 8 

79 f 

33 0 

1 110 


20 5 

79 6 

82 5 

1 108 


203 

79 7 

30 0 

J'OSO 

1 UB 

20 1 

79 9 

27 3 

1 OS9 

1 139 

19 B 

80 1 

29-0 

1*088 

1 128 

198 

80 2 

82 5 

1-075 

1 116 

19 3 

80 7 

2(^0 

1-068 

I 104 

IS 8 

8i 2 

17 5 

1 060 ' 

11)02 

187 

81 3 

15 0 

1*052 

1 1)80 

18 5 

8) 5 

IS 5 

1*044 

1 067 

IBS 

81 7 

lo-o 

1-036 

1033 

18 1 

81 9 

75 

1*027 

1*040 

169 

83 1 

5-0 

1*018 

1 026 

15 8 

84 7 

25 

1*009 

1 

11)14 

13 8 

86 2 


Sugar has the c^;>aeity of reducing many of tbe higher to lower oxides, and also 
of entiriily redueing the oxides of some of the metals. At the some time it effects 
the oxidation of some of the commoner metals, and keeps the oxides in sulutioo. 
At an example of them actions ibe hydrated peroxide of iron is reduced to protoxide* 
and retained m stdntum* wh>l8t the hydrated oxide of copper is reduced to the suh- 
oxide and precipitated in solntiona ijotb of grape sugar and uncrystallisable sugar 
Thw nemm has been pmposnd » a ibedre tf estunaiing the proportion of grope wid 
uneryslaUtsable sugnr in saccharine solntiona, as will be shown Iron is readily 
acted npOD by grape and tmciy atalhsahle sugar, and is retained in solution by sugar of 
erery kind. Keither iron, ante, nor lead are thrown down fhim sugar solnttons by 
the mml alkahne reagents, bnt sulphide of ammonium separates them entirely 
SSuoeAanaietry — We now come to the estimation of sugar, which la most simply 
perfonned by the hydrometer, when the lolnttoDS are pure and the kind of sugar 
, known. But eorameruiBUy it la required to aaoertain the proportions of cane sugar* an- 
crystalluable sugar, water and impunoea. and Ibis is aceomplubed most laoeessfiilly 
by means «f the polsnsiog ssocharometer proposed by Biot and improrsd by 8o<ej). 
'Hie following w a descnption of this heautiiul iDstrument — Two tunular parts* t t** 
and tf ’ 1714 and* 171 &, consutnte the principal park of the saccharometer 
The tight estcia n,diniigh sNieora pnsm g, shown aeparatcly,^ 17 14, at o, and passes 
first an schromatie polariung pnsm p, and shown separately at v and afterwards 
through a plate of gnaits of dmUe rstatimi at o', which is also shown at q. This plate 
la composed of two soad-disca cat ptapendieBisxly to the axis at crystallienrioo, but 
thoaij^ exaetlj «f equal tbickiiMB and eqiud ntatuM fknrer, the one turns the ray to 
the i^t, whHn foe other tnns it (o the left. Atp'', foe ray passes a plate of quarts 
of single rotation* and at f f, two wedgea of qnarU midusd with the power of rotauou, 
but inn contraxydlzvclioii to foe pKcefing plate These two wedges are sgain repre- 
sented in 1719 jL,andai« so made foat by taming the milled head ■, the sum of tMir 
thiohnan can be mtmned or dlmisisfaed at plcas^ irbUe the amount of thickocsa is 
shown by foe leory gradnatsd ssa(e < s', ana Tsmter e v' finally the rsy trayerses 
u anadynag ptiam a, and an eye-pleee i- 0 the imtmment is ^cted to foe bght 
tbe chierrer wjU aos aluaunoos foeo, hnccted by a eentrsl Une (produced ^ m 
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jonetion «r the two g»im-4b» of quarts) of exaeAf the wsaa iMClpteh tint 
BOkj be Tsned at pkaamet b^ totattag the Nieoili fnm *, V ******* Bulled 



head &. Ii; howerer, we interpose between p* and p'\ the tube e,Jig 1714, fitkd with 

a soiQtiuu of cane aogar, and the ends doeed with glaea, (he aemi-^ucs will be 



dtjfhenify edmrml Cane mgar, poeseiuog the power of eireiilar pdarieatton, 
eombuies with the rotatuig power of the luu disc which tuma the la^ to the right, 
but tends to neutralise the half disc, whose dtnction is the rererse By inoreasing or , 
dimmishing the tM eknesa of tiie wedges of qnaru /P, to the extent required for coon- 
teraetmg Aeir rotatioD to foe nght, and eausiag the semi-dlioc to renssimie the same 
* ookmrs, we hare a means the graduated aeafo s e tf, of messonog foe rotating 
power, which Is exactly proportion to foe amount of cane angar, temperatares being 
equal, and ao foreign substanw haring foe poorer of circular pdaruaticn bemg preaent. 

To apply this method, foe derlation must be Inown which la produced I9 a solu- 
tion of sugar of known strength For this purpose a giren weight, *, of sngar is 
diMolTed IB such a quanuty of distdled water that the solution ocoapi« a given 
volnme^ V. finflkient of t!v scdntioB 11 taken to dtt a tube of a eettam len^h^and 
foe devution aofiisred by foe plane of polansation of foe huninons ny p^g foroo^ 
this tube IS measured. Let this deTurttoo be a. Let then other quantities of sngar 
be dissolved m snfflonnt wster to givu the esme vohone at soluti^ V , uad let foe 
denabona proftoeeA by fome siftatHna m foe same tube be tl W", In.-) foam 
foe quutittes of aogar oonteined la the vutame, T, of tiiese hqtidc wffi be N|n»> 

seoted by the prodorts s foe., wspeetivety. If the sugar cunuaed, 

liwtead of being pure, is mixed with other but inactive subetmoei. it la endcat foal 
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ibe abtolnte w«Uti of pm mgar t«««i2aia la At 
vdrrilKlf mmuieea lothtlbiiiiaMof Aeliqaidi oftlu cha TolaaN^ 

T. ItkwiM&tetompli^pMartabMofdiflkN^laB^t botfrii Anaeomarf 
to Ndow V eriooktinn the etarad diAeebens to toOM irUeh vndd havo been 
prodaoBd la Ae mao ttba. 

Koimii^ppaoathtoedatUMwofiagirvhtDhhKTeto be onnuMd m tnrbid or 
omogty eolooKd. WhtothbInteElbm wiAtliecxomfaiotloattlicytniutbeeUrlfled 
•DdmdeneleiAera^ocIcrariMiiorvhoDthiiieBotiMoribledboookiar aut 'be 
Bt leBet radiwed. thw ie oAen eAetad by predpitBthg the oolonnng notter of 
Ae eynqie wbh eubBcetato of leoS} but Ae moat Booorato aethod la 1^ t Alter of 
ageuDil daureoet. The flUntet on A«d examined. 'When ayrupo oontain, beddei 
OBiie sugar, other coosUtoeDa vbjdi exert an aotuMi npotf the jdane ot poli^satioo, 
the aaooiit at ease tagar prewnt may he determined ^ iaTertmg; by aeaaa of 
hydroehlono acid, Ae robuy power of the cane angar lio oAer aaccl^Be aob- 
atsTicf la, u Act, known whim soAse a similar change under Ae auae ciTcumstanoea. 

u; for iaatanee. Ae hqnid under examination containa beaidea eane augar, ^uoom, 
whose futary aetiaa on Ae plane of polarisation la in Ae tame directum u Aat of 
eane wmr , if «' be the deviation obeerred to be prodsced by the liquid, then e' is 
endauljr Ae sum of Ae separata defieetums ai Ae cane sow x, and of the glucose, 
• Abofrt one-tenA of ita wdliime of h^drochlorio acid la added to Ae syrnpa and it 
tt kept for ten minnles at a temperatnre of 140^ — 164°. The eane sngar » Aereby 
emnipfetely tnnaftomed into ntmciystolliBable angai^ whiA tnrna the plane of polansa- 
tKm to Ae JeA while Ae rotaiy power of Ae gliieoae imdeigoea no alteration. 'When 
tins chaaoe haa been effected, the new denahon, if', of the liquid is obserred It m 
now Ae Sflbrenoe between Ae denation y of Ae glucoie and Aat of Ae noncrys- 
taliisable sugar derived from Ae eane angan. But the degree of dilution of Ae 
liquid having been Aangedby Ae additiim of Ae, hydrochlone acid, Ae denation 


obaenred mast be replaced by the deviation, a", which would have been ob- 


served if the mveraion could have bem piodueed without Ae additioa of hydrochlone 
aad. AdmitCiiigAereibretbataqiiantityofoBneaugarwhiehefEiectBadeviatioD, e, gives 
nse to a qnxntity of noneryttalliaable sugar which effects a deviation, r r, we ha.ve — 
Before the inveraton, w4-y°>tt'. 

After the mverBiQB,y-i-r 1!^ o'^ 

« 9 


FVvan these two equatiems Ae quantities * and jr may be detennmed The eo- 
effleient of mvemon, r, is determined cnee for all by a 8p«nal experiment performed 
upim pure eane sugar at Ae temperature at whiA Ae expenmeuts have afterwards 
to be made Aeourdlng to Biot, Ais coefficient la 0 068 for hydrochloric acid at a 
temperatare of 71 6°. 

*016 inoceae ia Ae same when Ae cane aogar is mixed wi A ooocrystaAnble sugar, 
turning the plane of p(dafwatian.to Ae left^ In Aia cans Ae initial devialiciDs of-, td 
the liquid is the dffiSsrenoe between the deviation to Ae right, r, at the cane sugar, 
and the deviation, x, to Ae left of the noncryataUiaable sugar After treating with 
hydroeblonc ueid, the deviation, a'^, is etnnpoaed ot the &viationa of the original 
noneryataUmaUe sugar, and of produced by Ae action of As hydrochloric acid. 
Wethenhare- 

Before mver Am, x-x- of . 

After mvenum, s -f r r •> — 

9 


tt w iaaportant m examining opbeaUy noncryataUiaable sngar always to employ 
Aeaume tempenuore, beeause a efunge of temperature materiaUy aflbeta Ae rotary 
power Am kind of augar. 

The table appended indndcs each degree of tamperuture from -f 10 to 4> 85 
euatutnte, sad for qoalihes inereaAig in hundredUta range being found auffiment 
for all paeticul punxMaa eiAer in Europe or Ae eoloiiies. 

To note Ae temperature at which the oheervatum la made, a tobe x x^Jig 1714, pro- 
Tided with a vartical bnaeh, is employed. In Am Iwaaiefa a Amnoineter, U a pU^ 


The ftllewinf am two examples of Ae nee of the table 
1 A aAitioB of a aMohariue aAstanee prepared ia the normal pro- 
portioiu of wmi^ and voiume reeoannended, and giving before Mndw 
taticn a uotaAm on Ae left-hand part of Aeacalerf* ... Tedivisumu 
And after Ae invanion (Ae tes^enatam bdngw U*’) a notatioa in 
Ae opposite dfaiotiim of SO diviAms. 


Somof Ae invtnlaita 


96 divlumia. 
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a. Anothtf liqaor uaUidf ^npitcd, glnitg b«l!bf« (Im wnnKn a 


aotaboB «a tiw kft of AO divialoof. 

And after tia bncodoa, at aeia9pemtiireof>f i&*t aaQatf nolatiiHi 
ef|]ieaane<liMedaB,tfliool7of asdiviawM. 


IXAnreBotttpiMA^dietalittQftlieiimri^ M dtruioiM. 

TlMatreiig& of tlwtwo aola&ai viU bs ftwod thoai A>r Ae Ont bj Nemg 
wbat IS Ae figure of Ae oohtma xepnseitting IS^, vlndh u Ae nearest to Ae 
Bum of As Hnimo&, 95 AtimMii* It will be obsmed Aat Ala figure is 95 5, and 
Ast It ooms&oodsto qaahto !n% shown on Ae same horurattl Itas la AeJast cdnaui 
but A I MBM w« eonoude Aat Ae aabetanoc eontained 70 per cent, of sugar. 

As to Ae aeocmil adatioD, Ae figure nearest 54 u 53 6, in Ae oolnaiii for Ae tem- 
peratora of+ lO^.aad Ae strengA son^t will be 40% on Ae same line in Ae colnimi 
of qualitiea. Finally, we Aall finA beaidn, in. the last eolumn, B, of tbs table, Ae 
quantity A grammes and oentmnunes of Ae sugar eantamed per Idre A the sola> 
tioiiB, which u 114 gr 45 Ar As first, and 65 gr 40 for Ae seonid 

OAer aKthiods fMr Ae estimation of sagar have been adopted. We have already 
described FAgot'h method mesos of lime When snsar is Armed fixioi starch, 
Its complete aaoebanflcstion nay be detemuned by Ae aenoc of snlpbave arid, Ar 
tf on a etmog aolotiOB at napenbcOy fiHtned grape sow, neai^ hatling hot, one 
ditq> of strong snlpbiirie amd be added, no perceptible imsgc will ensue, bat if Ae 
sold be dr(q]ped into solutions of either cane or perfectly filmed grape logar, black. 
earbonaoeoaB particles will make Aeir appearaoee. 

The Uaek nmde of wgper is not afiected by being btfiled in solution of starch 
Bogsr 

** If a srintimi of grape Bogm,** says Trommer, “ and potaA, be treated wiA a so1d> 
tioii of anlphate of oo]^, till Ae separated hydrate m re^dusotved, a precipitate of 
red oxide will aoon tske place, at comnum temperatarca, but it imniediately forma if 
the nixtore u heated A liquid eontaming ttAto of firspe sugar, even one^AimiA 
pan,” says be, *• gives a perc^ihle tmge (orange), if the light la let fldl upon u " To 
obtam s^ an exact rmult, very gr^ ^ ™ ot ilkali, 

whiA is ftmnd extremely difficult to bit a regnlated alkabne mixinre^ h(nr> 
v«r, an aoeedin|^y small porticm of starrii sugar, is readily detected, even when 
mind wiA Uuseemo sn^ 

Fehlmg has redCneed this to a ^oantitative test, and makes a aolntioo of copper 
Aat w A keep peinumently This is seen by Ae following — 

40 grammea of sn^duite of copper, 

160 grammes of nential tartrate of potassa, or 200 grammes of tartrate of soda, 
dimsdnd and added to 

700—600 eub. e. (grammes) of caustic soda, specific gravity 1 12 

Thu u ALnted inA water to 1154 5 cnb e 

Of tin soihfioB f cud c.— OtKan? grape sagar, or 
0*00475 cane sugar 

Grams may be osed mstead of grammas^ and Iben 1 gr&ui«0005{) grape sugar, 
wiAoot ebunge of calculation. 

100 parts of grape sugar, • • - 1 

05 „ cane sugar, * ' ’ f ^ 

00 „ starch, - - ^ - J 

Urine nu^ be tested wiA Ais. It should be first dilated 10 to 90 Utues with water; 
when the test H added, it should be boiied a few leooijds, when Ae suboxide of copper 
fiilb. Yerr ooosiant resnltt may be obtained. « 

Oafaa^ la the name given by E, MsumenS to a brown snbstaooe, insohible in 
iKt»4s and aOtaliM, whidb u pradno^ by evapmding sqgnrwith fifteen to thir^ times 
us weight of cblonde of tin, sod besting U to aboA 290^ FAr It u C''‘H v', and 
hymj censtaat has been {woposed. by uni to be used as a test of Ae presence and 

Horslsy detects minute qBsnAka of sugar aMana of chromate of potash. 

fyOs eqpur ewaw, oad Mf isiraetfim it w. Tbou^ we have no direct 

anthari^ ^b^evisg that Ae sugar omc was known to the ancients, we find acatteted 
Arongh Arir writings netieea of Ae oeoaslouail nse of sweet substuecs different from 
honey 

The wntoa alluded to an these Theophrastus, DtoKorides. Galen, Strabo, and 
nuiy-«MnoofAemspetk Astoetlyof oaneswd nedi. Hnmboldf, after Ae most 
alnbeiiM hirtorieal and bodanhial ttMarahea m Ae New World, has arrived at Ac 
eoariaaimi timt bsAve Ameries was diseorerad by Ae Spaniards Ac Inhobitattts df 
Aat aoottneut and the adJaecM islands wave mitimy unacquailRed wiA Ac sogar 
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ctne^-with say of oor com plants, and with nee. The pngreiMte diftiriai of die 
^hu beeathiistz^oatliytbspBrtisnHofitieneiitsle&tai. EroalfcainMrtor 
of Aik It was tiBBiphoted fint into Cyimia, md theaee into fiedy, a^pe^Uf 
the SanoQDS chree^ into the latter ufaad, m whidi a large oBantity ofsuiv w» 
maaoketmod » the year 1148. Lsfltaa lektee the dxnwt&n^e hj w niSm the 

Secoodr K.nwof fikiW^tDthe eeuTestof St^eara^ofaxuiSkrenHibzDrsuir enzWiL 
doD«w:AaliikpriTU«ges,woi^uouii.a]iddepeadeDeies which lenuzkaUe gift hears 
ke date of 1166 . Aceoidmg to this aothoT,tfae logar osse must hare hwn imcortod 
into Europe at the period of ^CmiadeiL The mofik Albertni Aquenns, in the des- 
cnption whirii he has given the pvoeesaec eni^yed at Aere and at Tnetdi to 
extract nigu>, mys that m the ^y I^d the Chxutkn soldien being of nio- 
visions, had reeonm to sogax canes, which they diewA for sobsisteiice Towards 
they ^ 14 *(^ Dom HeniTiBegent^Portogal, earned the sugar cine to he imported 
into MademftomSieay Xhu plant soeeeededpeifeBtiy in Ifodem and the Cauuncsi 
iud until the dueoveiw of AmmcB, ibrne islands M^bed Europe with the greater 
porctcn of the sugar which it oontnmed 

The cane is mid hy some to have passed Anna the Canaries into the BruOa , but 
hy others, ftom the eoait of Angola m Afhea, where the Fortugneae had a sugar 
colony It jm transported in 1506, fnnn the Brasils and the Canaries, into Hiqnn* 
lola or where several cnuhiag-nuUs were oonstrueted m a ehort time It 

would appear, moreover, foom the statement of Peter Uartyr, in die third book of his 
tint Decade, wntten durmg the second expedition of Christopha Columbna, which 
happened between 1498 and 1495, that even at tins date the euldvation of the sugar 
cane was widely spread m St Dommgu. 

Twenty-eight sugar works estabb^ed hy die Spaniards existed in St Domingo m 
1618 Sugar waa first bron^t to England in 1663, hy Admiral Hawknu, and a 
century later Eogltsh planters were reabsing great wealth m Barbadoes, 

It has been supposed to have been introduce into Hayh by Columbus himself, at 
kie Bat voyage, akutg with other prodactnas of Spata and theOsoanes; aod that there- 
fore its cnltiTution come luto considenUe aouvity at the period of his a«cond ex- 
pedition Towards the middle of the l?th oentmy, the sugar cane waa uapeeted into 
Barhadoea Anm Brasi], then mto the other Engliah West Indian ^aseasunia, into the 
Spanish IiUmds on the coast of Axnenea, mto Mexico, Fero, dull, and, laat of all, 
into the French, Duti^ and Danuh eoloniea. 

The sugar cane, Arm^ saechart/eraj is a plant of the gramlmforona ftmily, which 
variee m height from g to IQ, or even to SO aet Da diunster u aboat an mdi and 
a half , its stem is dense, hntde^ and of a green hue, which verges to ydlow at the 
approach of maturity. It u divided hy pvomment annular joints of a whitiidi.<yellow 
colour These joints are placed about 8 inchea apart, and aeud forth leavea, whirii 
foil off with the npeniog of the plant The loaves are 3 or 4 fott long, flat, straight, 
pointed, from 1 to 2 inolies in breadth, of a sea-green tint, atnated in fbeir length, 
altemata, embraomg the stem by riieir base. They are marked along their ed^ 
with almost impereeptible teeth, in foe 11th or ISth month of their growth the 
caaea push fi»th at their top a sprout ? or 8 foot m height nearly half an meb jn 
diameter, smooth, and without jomts, to which the name oirow is given. This is 
terminated hy an ample pwucle^ aboat S foet long, divided into several knotty ramifi- 
oations, composed or very nomeroua flowers, of a white colour, apetalona, and 
fomiriied with 3 stamens, foe Anthers of which are a little obkmg. The loota of the 
sugar cane are joihted and nearly cylmdncal , m diameter they are abouione twelfth 
of au inoh i m thmr utmost len^ 1 foot, presentmg over their anrfooe a fow short 
ladkleaL 

Thp Item of the cute ui its n'pe state is heavy, very smooth, bnftle, of a yellowish- 
vude^ reddish, or whuish eolonr, aocordmg to foe vane^ It is filled with a fibrous, 
apougy, dirty»white idth, whufo contains very ahoodant sweet joiee This Jmoe is 
clabenited separately in each iiit»nodary porrion, foe ftiaotionB of whnfo are m this 
reapeet indepeodsnt foe porhona above and below The cane is jwcqtagatod by 
enttmga orjmnta (ff proper lengths, flrom 18 to 80 inrius, in proportion to the neameaa 
of the Jmnta, uduoh are gentry ^aken fiom foe ti^ «f foe eanei, jnst below the 
leaves, , 0 

TilafvarBseei6rnIiinrts«MsV^*<9W'caM^ The Inogest koown is the Creole, or 
eommon sugar cane, which was originally mtrodneed at Madeira D gtowi finely 
in every region wifom the tropica, on a mowt soil, even at an elevation of 8000 foet 
above m level of foe aea. In. hfoxtcA amemg foe mountatea at C aodi n arMgaca, it m 
onItivBtod to ahai^t of more than 5000 foet. The qnantite aod qoali^tff 8 a|» 
whufo it yields fo propurioiiai to foe heat «f foe place where it gxewi, previded Itbe 
not too ttoiai and marshy. . „ . 

Another vanety us the Otaheitan cane. It wu introduced lute tbs Wsht Ibfiss 
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iboutlteMd oT^ IMh owtiity Umb Tturktfi strangen taUer, iritb longer apecet 
betweoi the |oiat«, qidoker a iti crowth, and m«ob more p^oatm in wgar, 
■ooeeeda pwMify ««U la. landa -vfaTch seun too nuell inpoTonAed to grow the 
ofdiMTyceBe It aeDde ftetii ahooti at teatpemtnres vkoh ohiU the gnnrth and 
davriopiBeatef the OMole ptaah Ita matinaticRi doee not take nore than a year, and 
11 aoeom^iihed aometunea m non anotha From the atrangth at iia atam, and the 
woodmeaa of ita fibres, UhettMrrenati the Btorma. Q vei^a a thurd uuk, affiorda a 
nxth morelaiee, sad a foorA sun sugar, than the conuntm ranety It yieida four 
crp|iamthasanM tiaie that tha orecde cane yields only thtm Its jotce contama 
teas flacalieDey and amotlage. tvhense its sugar la mrae easily eryatalliaed, and of a 
funr eohnr. 

Another variety, vahnUe dUefiy from its hardiness, la the purple milet from Java. 
It grows from ei^ to tea fcet high. This cane la covered with a resmoue film 
which u diOoult to grmd , hat as tiie sugar yielded is of exeelieut quality, this 
variety is of oonaideraUe value m bordering oane fields, protecting them from the* 
inroida of cattle. 

'Ibere is a caste in Oylon, atHeija^eraros, who make angar from Ae produce at 
the Carjfota htcw, or Kitul tree, and the sugar le a^led jaggery 
A Sugar u not usually made m Ceylon irom the sugar cane t but 

m I7ig eithor from the jmce at the Kitul, from the Coco* nue^ent, or the 
\n\a JBmtueuMjliU^{/brmia (the Palmyra tree). 

^ ju Several sorts of cane are cultivated in India 

/ fliia eai^ooke (Ji^ 1716) is a purple coloured cane} yields a 

raa sweeter ai^ nclier juice than the yellow or light oolonre^ but in 

W Ihs quantities, and is harder to press. It grows in diy lands. 

U When eaten raw, it is somewhat dry and pithv in the mouth, but is 

J esteemed very good for making sugar It la not known to the 

ff West India {danter The leaves nse from a point fi feet above 

H the ground. An oblique and transverse section of the cane is 

H 1 epiwiented by the parts near the bottom of the figure 

a The peoree u a light-cc^ared cane, yellow, inclining to white, 

H deeper yellow when npe and on iich grounA West India planters 

n ooBsiderit the same sort as one of theirs. It is softerandmore juicy 

Q timjmlhe weeediog, but the jniee is leas neh, and produces a weaker 

vPCi It reqaires seven parts of pooree juice to make as mneh 
gnor aa » pn^uced from su of the radjooiee Much of this cane 
la brongfat to the Calcutta market, and eaten raw 
The emUoroA thrives in swampy lands, is hght'Colonred, and 
j grows to a great height. Its juice la more watery, and yields a 

weaker sugar also thui the eadjoolee 

Q I The manufhctnre of sngar in Bengal IB conducted by the natives 

urn , m the most primitive manner possiUe , the poverty and ignorance 

of the ryota or peasants being aenoas ohataeles to the lotroduotion 
I _ of any system different from that praottaed by their forefathers 
Early m June the soil is brought uito a soft muddy state , slips of 
the cane, with one or two joints, are planted in rows abont three 
fret Bx mdhea apart, and one foot bx nebea aiimder in the rows , when about three 
inehH above gnrand the earth is partially looeened, aad in Angnst trenches ate cut, 
to dtsuoff anyanperflnoua moutnre Fim three to six canes sprudg from each dipk 
When about Ouse fret htgb the lower leaves are wrapped ronad the eaaea and the 
whole from eadi abp siqiported by bamboos. The cutting eommenoes in January or 
Frtmary, the canes bmng then ei^t or ten feet high, and one to one and hhslf 
imA thi^ BAd are pasHd through a null of the rudest eonatractian, which wiU be 
fully desoribed when sogar-milla are treated at 
na }inee (ff the date tree la eidlsoted u pots by t^iping the item, aad afterwards 
ndeegoMtheeBatepracesa as cane juice. 

The eoat ef onWeatiag aa aeie of land in Uic neighbonshood of Calevtu may be 
eatmirtad eafraiflwav— ^ 

C. fiepeii B mpiw 4 a a. # a d 

TofrouadreBt fi 8 per biggdi. equal per acre to about 0 17 8 

» pi^i^ 10 H » «. 0 r 0 

„ weedmg 8 8 „ m «, 0 17 6 

M watoeuf 14 « H » 088 

w 4 8 „ „ „ 1 ll 8 

„ e«^ » 0 „ „ „ 110 

enahog U 0 „ ' „ „ 8, 5 0 


M watoeuf 
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C Biq^ Md nob . £ t. ^ M a, it 

T\>poCi.bi£% &0. 1 0 per 1^Egaii,«9tialperMtretoiAni 0 7 3 

« pw«t 14 14 „ « n \ % i 

Bf Khaw, 9 Beogal mniias per Inggab at C B. 88* equal ^ ^ 

peraersto&3«wta. Iqr, llb.at»t 6dL - - - 11 i o 

Bp Molaaiea, 7 Bengal nanada.per biggah at C.B. 10; eqoal 
peraereto i7ewta.Sqra ssibe. at i«. 4d • . . l 4 0:fl8 9 o 

Sndi u the returft ftxnn tiie neh plauiB of India under the irretohed syatna carried 
on by the nativea In ^ Wert Bidiee rfmiiar land prodtues a m x t c h larger quantity, 
aad greatly enpenor m quality In the above calenladoDt the expensqe m tboae 
payable fbr contract work, bat the ryot and hia bmily being in many casea nearly 
the only labourers on their small patches of land, the wages may be considered as a 
portion of their profit The dimate and eoil of Bidia are all that can be desired for 
the ealuvation of engar, and land and labonr being ahnndant and cheap, no conntiy 
can hold out a better prospect of snceess for the proseoation qf sudi a trade by Ihe 
Ikiglish capitalist, with improyed naebineiy, if oon^cd with science and industry 
wme yeus ago ntnms were made to Indian GoTcmment by the magistrates 
of the vanoaB dirtricls of Ben^ and Noth- Western FfOTiaoea,of thcestima^ pro* 
doct and local oonsuniption ra sugar tfarooghoot the country, which gave the follow- > 


ing quantities , — 

Qenssl Usiinds. Tods. 

Produotaon per sonum .... 18,734,909 — 693,885 
Local consumptioa ..... 11,778,856 436,833 

6,9:6,553 857,662 

The largest quantity ever exported foom Calcutta wax about - 70,000 

Which leaYec niuMeoiinted toe about ..... 187,668 


These retarns were not considered rety sstisfootory , no great retiance can, there- 
fore be placed on their correctness. 

The China cane » said to be extremely hardy, standing both cold and drought, 
and, with ahnadant raia, giYing out as many as thirty Bhoo|b It resists the in. 
roads ot the white ants, winch cannot penetmte its hard crnai, irlylst it is also proof 
against the teeth of the jackals It leqniies, howerrer, a stroom mill for grind, 
log than the other Tarietaes mentioned. Mr Wray asserts %at the Balangore 
cane is the finest in the Straits of Singapore, and p^apa in the world. He sajs 
that he has cut fire from one stool, which were of a weight of from 17 Ibc. to 86 llw 
Tfa^ hare been known to produce 7800 lbs. of nudiauied sugar per sore, equal to 
5800 Ifaa. of dry sugar for shipping 

Or Lmnortone says that sugar is oulhTated la the Shire Talley, as well as many 
parts (tf Al!^ near the Zambesi, and may be had for aa little aa one half^ienny per 
pound. There u field enough for great enterprise in that direction. The amount 
obtainable has not been laTcstigated 

In all the colonies of the New World the sugar cane flowen, but it then sends 
forth a shoot (amw), that is, its stem elongates, and the seed-reesds prove ahottiTe. 
For this reason, the bud-jornts must there be need for itepropagatioa. It is said to 
grow to seed, hotfever, in India. Thu ciFeamatanoe occurs with some other piants, 
which, when premsgated by their nots; cease to yidd fiertilfl seeds ; tneh aa ttie 
hanans, the hraid-ftiiit, the lily, and the tnlip. 

In,the proper sesson for planting, the ground is marked out by a line into rows 
4 or 6 foet asunder, in which rows the canes are planted fWnu 8 to 5 foet apart Tha 
senes of rows u dmd^ into pieces of land 60 or 70 feet broad, leaving spaces of 
about SO foei^ for the convemence of passage, and for the admission of sun and au- 
between the stems Canes are usnally plant^ in trenches, about 6 6 inches deep, 

made with tha kaod-hoe, the raised soil being heaped Co one aide, for oovmnng^n ffaa 
young cane , into Che holes a n^rs drops the number of euttu^ intoided to he 
foseited, the digging being perftnmM by other negroes The eaiw is tbeu drawn 
about the hiUoeks with Ote bo& labonr has bem, however, m many ptaoea 

better and mwe ebeaply perfonned tha plough ; a deep farow being xn^ into 
which die enttinga an n^larly plaa^ and the mould then ^perly turned in If 
^ gjoiodwto aftemuds kept dear by foo hone-hos, the rows of eases shosUL 
he 6 foet assnder, and the hiUow 8^ feet dmtsnt, with only one cane left in one 
6.Hn<*. After some ihoota appear, the sooner the hocae^hM is used the mote wUl 
Oe riant* thnva, by keMfiag me weeds under, and sUmag Che sod. Flaiit.eaiict 
of^fintgMwA aavt Mmknovn to yield,o&thebnclt^moiildof JaBuneB,in way 
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diM ecuttniiii; the tadi> MBd^r. ibe top pirt (if the ofoe ftri^pei iti i«iT«i^ ind 
the tvo or thiee onwFlcHiit^ h n tiia lateral between Angaet end the begfaming 
of Norenber Feeenred bjr the nutoainiJ weather, the joaof pileinta become lux- 
oriuiteiKnjiili toehade the groand baftwe the drj eeawm Mtibi thereby keaptqgiha 
roolB cool and moderaMlyiiioaat By tb« arrangeiiieiil the creole canea are npe for 
themiU ia the hcgnunof of the acoondyear.ioae to enable the manager to fioiah hu 
crop cariy u Jane. It it a great error tbr the colonEm to piaat eanet at an impniwr 
seaioa of the year, irheieby M whole ayatem of operatiouc beooiaea duturbed, and, 
IB a oertam dwree, abortiiT& * 

The wiflue^ and ftU of a leaf afford a good entenoo of the matonty of the 
cute jmotto i^ch U belonoAi eo that die laat eight ledlees wmta vi two canes, 
whiidi areent the nme day, hare ezaet^the tame niieneu, though one of the cuiea be 
I S and the other only 10 montha old. Thoae, however, eat towards the end of the dry 
s««», b«:fore the nuns begin to fidl, produoe better inger thnn tboee cut in tba runy 
aeaeoD, as they are then KHnewhat diluted widi watery jaioe, and require more 
evapcHBhon to Ibrm iw It may he Rckcmed a flur average ^nct, yiben one 
poxmd of sugar is olmiMed tlrom one galltm (English) of joiee 

Bottwau (a word commeA from r^ettims) «e tbe apratoa or ndum jbm. spring 
ftom the roots or stolei <n the canes that have been pievioualy cat fiw sugar They 
ste commoalj ripe m 13 montlut but ennes of the firrt growth are called plant-eanefl, 
bemg tbe direct produee the original cnKnigi or germs placed in the ground, 
and require a longer period to bring them to matmnty The first yearly return 
from the roots tiuU are cot over, are called first tnttoons, the second yeara growth, 
second nttoona, and so on, according to their a« Instead of sfoeking np his 
rattoona, luduig; and plantmg the land anew, tbe ^nter su&rs the stoles to con. 
tiooe in the groand, and eontents bunself, aa the caae-fiehla becotne thin and im. 
povendied, with supplying tbe vacmit places with firedi plants. By these means, 
and with the aid of taanare, the prodaoe of sogar per acre, if not anwiently equal 
to that firmn plaat-eanes, nves perhaps in the long run as great retnrns to the 
owner, coamdering the relanve pi^orticm of tbe labMr and expense attending the 
difilereBt sycteina. 

When the p l*niwi eases are npa, they are cut close above the ground "by an oblique 
section, and tbe leavw sad shoeda being stnpped off, th^ am tiansported in bundles 
to the mill-hoase. rlf roots be then ent off a few inches below the snr&ee of the 
emi, and covered op wife fine mould, they will posh forth more pndjfic oftots or 
rattoons than whmi left projeeting in the common way 

Thn amount of sugar yielded per acre m very variously stated In flwt, the yield 
most vary with the different vanety of canes enltivated, with the nature of the soil, 
theehtfseterof tbe season, and, more thao all, with tbe more or leas perfect appamtua 
uBcd in nunufimturing the sugar The yield, fWun these causes, will vary from half a 
ton to two amd ahsU tona of solid sugar per acre. 

The feUowing tdile by M. Duprea In given. The avenge amount of Juice from 
lOO lbs. of canes wai — 

1 By mills having horuoDtal rollere— motive power not stated.-. 

prohaUy steam - - • • - - - -61 2 

S. By miUs^ mobve power steam • - - * - *609 

8 By mil]% mottve power wind and rteam .... 89:3 
4. miOs having vertieal ndlers • > - * •''-59 2 

8 By nulla, mouve power cattle • • - • • -58$ 

6 By miUi, motive power wind - - - - • -684 

Dr Evans gives the products an acre of canea In Barbadoes as — , 


VsialitefetBM Wel^of Jutes Bxbwt JuIm oma ' 

80 tons 80,480 Iba 10.886 Iba. 16 0 16 90 

80 H n 8,467 » 18*0 19 6 

80 „ 88,600 H 8,500 . ]<H) t-Q 

80 M 88,600 „ 7.980,^ SI 6 108 

An aoM may be mid to yi^ SO tom of caoo, The fUlowmg table gives the 
prcdooeiDjtiiaeaadBagsrmaadiaeueBecoidmgto Mr.Wn^ 

IWonSi c( Ousar, 

Jutas ysi» * * ' 

abWMd bi JiUS AtM Atif 

gwsmt, fsanda pwamt* Vsrerat. |ier emt, 

yO 47VIM0 6,468 9*408 1(1,848 

76 6<M00 9,098 10,080 11,068 

89 68,780 9,678 )9V780 U,8I7 


BxtrattiMr Bxtraotper 
tOOIlM of IODUM.11C 



SDOAS. 81T 


SiAln^torHiilumn«flU». PknodiiirAy fapr|taUidby 


Jiiica oUMtoi^ 

JiSm 

'At IS 

At» 

AtS2 

MIS 

ssts 

Atm' 

perent. 

70 

ia tMMllllK*. 

4?;oS 

per rent. 
705 

per «Dt 

798 

pprceot. 

968 

jureaat 

7.7U 

per Mat 
9,616 

wpeent. 

9.486 

75 

50,400 

787 

840 

984 

8,335 

9,840 

10,164 

80 

83,760 

806 

* 

896 

994 

8,871 

9,856 

11,173 


nfatored cane » better shown in the annexed table bj Payen 


OtoAxite Cone at 

"Watep - 
Sugar - 

Cellulooe, ligneotu matter, pectin, and pectic acid 
Albamen and three other nitrogenous matters 

Cerosln, green matter, yellow ooloonng snbstanoe, snbstanee capable of' 
being dyed brown, and carmin, fatty matter, resinsi, essential oil, aro* 
matte matter, and a deliquescent substance 
Insolnblosalts U IS , soluble 0 16 eonsistuig of phosphates of line and 
magnesia, ainnuna, snlphate and oaalaie of Itme, acetates, malnte of 
lime, potassB, and sods, alkaline chlorides, and sulphates - 
Silica 


CentestiDallji 

71 04 
ISHIO 
956 
0 55 

I- 037 


038 

0-20 


10000 

Gune only at a Third of ifs Ders&^fflient 

Oiitnimallr 

Water 79 70 

Sugar 9 06 

Ce'lnlose and incrusted Itgneons matter - 7-OS 

Albnnen and three other nitrogenous substances .... 117 

Starch, cerosm, green matter, yellow colounng substance, and bodies \ . 

cdourable to brown and carmm - ” 

Fatty, aroinatie, and hygroscopic substances, essenUal oil, soInUe and 1 . - . 

insoluble sah^ alumina, and silica - - - - 

10000 

M. Cassaeca has analysed the creole cane at Havana, and fooud — 


Water - - - . 

Cane entire 
- 77-0 

Cane peeled 
77 8 

Tbe rind 
€95 

Sugar and soluble substances 

- is-o 

16-8 

U5 

Lif^eons m&tter 

"110 

, 60 

19-0 


M CasBseca states that the juioe is ncher m sugar at the base of the eaoe and 
hceomes gradually poorer towards the top , the middle third of the cane being tha 
avenge. 

The specific gravity of cane jniee vanes from 1046 to 1110, bat is generailly found 
from 1070 to 1090, being foom to 13° Baum6 It » opaque, firothy, and of a 
yellowish'grecA colour On boding, a green acnm rises, CNiBisUng of chlorophylle, 
bgneons fibre, and albnmen, and the iiqmd remains of a pale yellow colour 
The green scum, as analysed by Aveqmn, consists of— 


° .... Ptatomt 

Cerasie— a peculiar wax 50-0 

Green matter 10^) 

AU m men and ligneous fibre - - - - - 81 7 

Phosph^ of Inne -.-----33 

Sihea U'O 

» 1000 

The puxe juioe is composed of the followiog— 

Parceos, 

Water 

Bugai* " • ■ “ " *• - “ "1880 

Organic matter, prempitatsd by lead salts - - 0-45 

SaUne matter 0« 


90 


IWfrO 


V/It TTf 



SU&AB. 


neulMof ti»«w%MoavdBigt«lto BtenKoow, yMd<~ 


g*.- ■ ■■ 


4646 

41 87 

4648 

60-00 

fhamhoriearid 


8'98 

489 

6 16 

6 66 

fodp&irie aeid 


4-65 

10-83 

7 52 

8*0 



8*91 

911 

6-78 

5-09 

liagoeria • 


4-80 

6-98 

.16 61 

18*01 

Potasaa 


10-68 

16 99 

11-93 

18-69 

Soda - - 





0 67 

188 

Chlonde of notosainm 7 41 

8*96 

, — 

_ 

ChlMide of sodiom 

•-SI 

818 

3-98 

8-98 



100-00 

100-00 

lOOilO 

100*00 


The ftOowing daboimte anaW^ of cane jiuoe after bring znansfaetared into 
■agar and molaaBea, and after haikg paaied tfiroogh yanoni mm and copper Teaceli. 
la giTen Iqr ]>r Rmbardscm — 


Supr HoUmu. 


Potasaa , - - . 

• 1948 

86-88 , 

fjwig ..... 

> 1467 

ia'72 

Jfrgneaia .... 

. 1079 

11 14 

Oxide of iron 

. 685 

8-68 

Oxide of copper ... 

- 0 71 ■ 

1 trace ri* 

Protoxide of manganese 

- trace 

r both 

Chloride of potassium - 

- 8-03 

1 58 

CSiIonde of sodium 

. . 1546 

85 B7 

Briphatie acid - . - 

- 10«5 

7 91 

Silica 

. . 1889 

1-93 

Ashes 

. 188 

3-60 


Hohaaea alcne vere analjaed by F^yen, and IS kilognunmea wen found to 
cootain — 


Sugar - ... 

Acetate of potarii 
Chlonde bf potaaaiiun 
Solpbate of potaib . . ■ 

Maeilagtnoua matter - 

Fboaphate of htne ... 
I^itrogenona snbitancca 
SJiea - - - 

Aeetatoof lime • - . - 

Pboaphate of copper > ■ . 

VatnE ..... 
GlaoOEe and uncryatriliaable sugar 


- 7 SeiiX) 

• ososao 

- 0114 60 

> 0-069 50 
. 0076 30 

- O-O5S0O 

- 005000 

• OD2890 

- 0^16 SO 

> tVOOOSO 

• i.6Aaoa 

> 1 561 00 


TIm prt^rfioD of aalts Tinea considerably with the soil on -wbiob the eanca are 
gnrvn. It ta hig^y miportant that sotnble aalts, eapeeially of alkahea, should not lie 
added to the gr»^ in the form of naanre, for if abaorbed into the cane jaioe, they 
cannot be lemored in the iffoeeas of manafoeinre, bat convert a propimurn of oane 
aogar (many timea dielr own weight) into the nnctyilallisable form 


Of Sooin Mtijj. 

r 

The fint laafthinea employ to a^ neeae the canea were mills similar to those 
wbidi serve to eraah applet m aome cider datnota, or aomewhat hke tan-mitb. In 
tbe centre of a emalar area, of about 7 or 8 feet m diameter, a vartieal heavy wheel 
wae made to lerolve on ita edge^ by attaehing a hone to a eroai beam projecting 
hmioiitaUy from b and making H move in a oirenlar ptob. The cane inecea were 
■tiewed ca the aomewhat eeneave bed in the puth of foe wheel, and foe jnico 
expreaHdikiwedawayforonghaehasinriarntterintbeloweetpart Thiamarinne 
me tediooa mid anprodnenve It wm MDlmed by foe vertical cylinder mill of 
Gomlee de Vricea; whkfo has contuined tiU modem timee, with little variation of 
eaterad form, bat is tiow gmierallj enperaaded by tlie sog^-miU wifo borumitBl 
eyhaden. 

Sfpeii^letatm aad OUtnatmt ant tie Oiwehwetfos itad Ubb ^itoAest 
Aorwantol Sv^-mU. 

F^h 1716, frmt ekntNB of -foe eirttre mil. 1718, borimmlal plan. 



SCGAB. 8t9 

iri7. md elevaboo. irso, duigmm ihowing A* dhpwBttwm of dw IbedSoe 
•nd delivering roUen, fe^g l^vd, retnmr, and ddtvmag IxMrd. 

^^717, jL, a, Boltd fbandatum of nuiosnj BrBrlxd platen c^chJttaditoeb or 
st^arda.i^iii^ Bliaft(geenoiilyiji^ 17l8)»B,mte!rniedSat«8hafkjs^i,^iUiUB«i<* 
Sf*?* # ^ “““ ^ • ®» ^"’*“8 Finw® «a the ay-vhed 

•ban of engmei j, Unt notion nortue wheel, dnrea ty the pinion, ^eeoood 



pMoD, on the tuae abifti t, Becond motiion mortise-wheel, on the mata Aaftf 
tenys of wood, hoUng the plitmmer-btoefa ihr shaft o; n, wnraght-inm itm^a eon- 
neeung the hr^ys to the staadudeo,o( o,<^^e«ilatint eerewaftir dm hnyei 
top lofier end gedgeosiat 4 and b, the lower or fteding and d^enog vuneni % 
eluidi ihr the oooBSKion of the ixU of lower ToUete « nod a, i» the aiiw diaft 
(seen only ia fy. 1718)* i^T> iba dzua gatten of the aulUedL (eemea^llk fy. 
17I8> 


8 0 3 


S0OA&. 


m 

The ietten of veftteDce we pfatoed mpeeUnty an die nme perte «f the 
mUlM ceeh cf^ 1717, 171fl, end 1719 

The retodw ffiqpoeitKui of the toUen is diovn m ihe dugmaii/ly 1790, ia irhuA 
A ie the top roHeri •, the feeing nUeri the deliverug roller, n, the retomert 
a, the feed hoard } v, the ddimlng board. 

The nllen are nede hi- Indies to aihieheB thick, end nbhedtn tbeeentre. The 
feeding end debremig rdlm hatre email flanges at tbdr ends (ae riiowii 1717X 
between which die rolier is pbeed , these flanges present the preieed canes or 



megais from voi^mg mto the miUrbed The feeding and top rollers are generallv 
dated, and sometitnes^diagonally, enabliDg them tbe better to seise the ennestrom the 
feel-board It is, however, on the whde, coasidered better to flute the feeding roller 
only, leamg fee top and delivery rollers plane , when tbe top roller is flated,it should 
be very slightly, after tbe woric of a few weeks, its surface beeomes sufficiently 
rongh to bite the canes effectivel} The practical disadvantage of fluting fee deliver- 
ing rollera, la m the grooves carrying round a portion of liquor, which is speedily 
absorbed by tbe spongy megass, as well as in breaking the megass itself, and thus 
cansiDg great wufe 

Tbe feed plate u nnir geoctsVy aade ofesst 2 roti, sod m ^sced at a eoavdstaWif 
uefination, to aflbw the canes to sfip the more easiTy down to the roflers The 
retnmer is also of cast iron, serrated on the edge, to admit tbe free flowing of tbe 
liquor to tbe mill-bed. Tbe concave retnmer, formerly used, was pierced with boles 
to drain off tbe iiqnor, bat it had fee senous di^vanta^ oS the boles choking op with 
the spbnteni of the cane, and has therefore been discarded. The delivering plate ii 
of east iron, fitted chwe to fee ndler, to detach anj megass feat may adhere to it and 
otherwiae mix with the liqnor 

In some cases a liquor pump, with two bwrels and three adjustments of stroke, i» 
attached to the miU, This is worked from the gudgeon of the top roller In option, 
fee liqncw from fee gntler of the mill-bed mns into the cistern the pump, aad*is 
Titsed by fee pomp to the gutter which leads to the clarifier or coppers Sneh pumps 
have biw barrels and oopper discharging pipwr u« woiked with a very slow mo- 
tion, and reqture to be earefrilly a4Jastm to the quant^ of liqaor to be ra’sed, 
which, wifeuMt such precaution, » eifeer not drawn on snflUnently quick, or is 
agitated with ^ hi fee bwrelii and deliveted to the gntter m a state of fermenta- 

tMB. • 

In woiidng feu mill, fee feedhig roBer la kept about half an meh distuit from tbe 
vfp^ roller, hut mA delivemig mller is ^aoed about jth of an inch from it 

The canes ate thrown upon fee feed board, and spr^ to feat they may ofMs each 
ofeer as Uttb as pouible. They are taken m 1^ fee feed rolleri, wbufe split end 
alighdy prern feen ; fee Uqior flm down, and, fee returner gntding the eaaee be- 
tween fee top and dehvermg mllein, they reeriva the final pressure, and are tamed 
ont m fee mill-floor, while fee hanerewna baek and flrfle tnto fee milt-bed. The 
tt^asstthtom fee state of yiti^ad&sctegtp fee akin fee eaaei,1s tied up in bandies 




fttid aflet being exposed e sbott time to the nini it flnott y etored n tStemegMe 
fS>r Aiet B; an improreioeut in tLie ctam of tbe iinweeaf tbe *«*g*«* iS eanied to 
tbe megtfls-noDW hj e earner ebuo. vorkei the engme. 

Yhe ftlaUve merita of boruontal and Teracal ■ngar-milbi on ih» ftmatn^tnn 
majf be thua stated —Tbe honxoatal miil is cheaper m coostraetion, and is Koro 
easily flted t the process of feeding is perfbrmed at about one-half of tbe labew, sod 
in a mnch superior manned, the returner grades Ae canes to reeetre tbe last pres- 
sure more peifectly, and tbe megaas is not so much broken as in the Terbeal miU, 
hnt left tolerably entire, so aa to be tied, dried, and stored, mtii leu troaUe and 
vaste 

The vertical mill has a considerable advantage, iii,beiiig mote easily washed , and 
It can be readily and cheaply moonted m wooden framing , but fee great labonr of 
feeding tbe vertical mil renders it nearly laapplicable to any higher power than that 
of about ten borses;. In situations wheio the moving power is a windmill, or a rw tt!i» 
gin, the vertical null may loqrare to be adopted. 

The SQgar-miU at Chica Ballapora is worked by a single pair of hufihloet or 
/fy IT21, going round wife fee lever A, which is fixed on fee top of fee nght-hani 
roller The two rollers have endless .-o» 

screw hfeds b, which are formed of 
four epiinl grooves and four spiral 
ndges, eat in opposite directions, 
which tnm into one another when 
fee null IS working These rollera 
and their beads are of one piece, 
made of the tougheit and hardest 
wood that can be got, and such as 
will not impart any had teste to the 
juice They are supported m athick 
strong woodea frame, and their dis- 
tance from each other is regalated 
by means of wedges, which pass 
through fflortiees in tbe frame planks, 
and a groove made in a hit of some 
sort of hard wood, and press upon the 
axis of one of the rollers The axis of the other presses agAist the l^-hand side 
of the hole in the frame bwds. The cane jmea Tuns down tbe roUera, and through 
a hole in the lower frame hoard, into a wonden conductor, which carries it into an 
nithen pot, Two losg-pointed stakea or piles are driven into the earth, to keep the 
mill steady, which is all fee fixing it retiuires. The under part of the lowermobt 
plank of the frame rests upon the surfeM of the ground, which is chosen level 
and very firm, that fee piles may bold the faster A hole is dug in fee earth, imme- 
diately ^low the spuut of fee conductor, to receive the pot. 

The mill used m Burdwan and near (^eatta is simply two smaB wooden cylinders, 
grooved, (daced honaontally, cIcnw to each other, and turned by two men one at each 
end. Tl^ simple engine is said completely, but slowly, to express the juice. It » 
very cheap, fee prime cost not bemg two rupees } and being easily moved from fidd 
to fiel^ It saves maeb labour m the carnage of the cane. Notvithsranding this 
adrantige so vude a machine most leave a large proportion of the richest juice in the 
cane-trash 

It u corioBB to find in the ancient arts of Hmdostan exact prototypes of fee 
Bugar-rollerB, honzontal and upright, of relauvdy modem mvention in the New 
World. 

The sugar-mill of Chmapatam ^ 17SS, consists o( a mortar, lever, pestle, and- 
regulator. The mortar is a tree about 10 feet in length, and 14 inches id diameter 
a IS a plan of its upper end , ft is an outside view , and e is a vertical seetiou It is 
sunk perpendioularly into the earth, leaving one end S fret shove fee surfiioe. The 
hollow la oonioal, truncated downwards, and then becomes eylindneal, wife a hemi- 
aphcrlcal projection in its bottorf, to allow the jnUe to run freely to the small opening 
that cimvcya it to a spout, from wbuh it foils into an earthen pat. Roimd the upper 
moufe of fee cone is a oircnlar cavity, which coUecta any of fee juice that may nm 
over from the upper ends of the pieces of cane, and thence a canid conveys feu 
Jiuoe down tbe ontside of fee mratar, to the tyont The beam d, is about IB foefe in 
length, and B inches m thiekuess, bemg cut out from a large tree feat u divided by a 
fork into two arma In fee fork an excavation is mad* for fee mortar ft^mntndvrhixfe 
fee iMwmi tnnu honKunta^. The surface of this excavation is secured by a ssmk- 
arete of strang wood. The end towards fee fork u quite open for ehsogiBg tbs 




SOQA3L 


wludi OOtttt ftlM 

tbe«a4«ftbcbeHBi 
•nd tbitj wn pn- 
vflttteddnmdnm^ 



out the einilg 1v 
another rope, vliiw 
|MHn fron the yoke 
to the jbrhed cm of 
the hewD On the 
anal / a badcet k 
placed, to btdd the 
ciitting|iofoaQe,aitd 
between thifl and the 
niOTtar aite the man 
who fteda the mill 
Jnst M am peatk 

oomee roniid, he pkeea tfle ^ecM o^ oane ift^iog <fovti mCo t&e envitf oiTtia 
moitnr; and after the peOtle has pUKd, he rtmovee thow aw^r hare been 
■queea^ 

nie fbUowmg deaeribei the pnnubve rode mill boHer need m preparing the est” 
traot of aagar eane, and whieh are ataaU;^ liet to rpcts hj the day, Tlw mill m 

Bnufjpiir, 172^ la m 
^ the pnnci{de of a peade 

and mortar The pestle, 
/ j however, does not beat the 

/ 1 eanca, bat la nibbed against 

// i ' them, u IB done in many 

'*** // / eheaueal tntaratioatj and 

// I the moving fbrce u two 

// / oxen. The mortar is ge- 

Uj / seraUy a tamarind tree, 

J / / r one era of which is annfc 

/ / / deep u the groand, to 

ft j gm it firmness. Thepsrt 

/ / j • half ufdiameter , 

^ apper end a 
hollow meet, hkatheesialV 
vTlT ^ /f'^SSSHL M segment of a spban. In 

IJW s *•>• centre of thm a ohan- 

j/ V doioenda a little way 

' peipendicilarly, end then 

oUiqtuly to one nde of the 
mortar, so that the jmee as 
• ^ 1 tqaaeaad from the esne, 

^ ... ninsoffhy means ofamat 

into a efrunere; throng which It frUa mto an Mithei pot that slsnda ina holed, 

mder^apo^ Thep^lc e, isatreeaboat Ififi^inleogthiand 1 ibctindism^, 

lotmded «t ita bottom, sritkh rahs againsi the laortar, and which is aeoared in Its 
pilaea 1^ a hattm or hnob that m mto the chmuftiril the mortar. The morug 
ftme k applied to n honeaitri haam £ about if ibet in leufli, which torns roond 
aheattltoiMel«r,andkihe(mi«dtoithyab^hnboo,6 ttisau^eadedfromthe 
rmpevendof Oepeedeby ahamhoop,^iiBhlmibeai out witib part of ibe root. In 
wUdbiafimcfinpivad whangs on point of the pesUeT The eattla am 

yoked toths bdttooMa b«m, •* ^ from the toortv. more totnid it in 

a oird& imd am diimh tv t att wke sill OB the bema to hwttase the wMgbt of the 
trhan^faww. toai^ a? nore taimridde ami be mmeiM 
wmdd be tiittgy towtft e to al, warn mrifrwoaae ebiiato thin aBsoa. TUsbatraabla- 
*< y*p art or iu im s swig . Tbi gfraer ^ M tba gmimd, karinf heftmr Um 

a hanlno wa Is dthriB lato a doapLiMtablbnM in itt oner 

*nto bs^cpilMrnma k taMntbat Mb aoiMMd. and k filaeed mAr a jM, 


^ aiMsod, and k plaeed nadsr a jM, 
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<^iag g^ftc tluowing la fbA i uad amoaite to tba u ano&er <900114, Ylueb oho- 
numieatw with the luniKatal floe. Thu u ftmedAy two pm^ vm walla, r, r, 
if «, aboot ao feet long, a that lu^ ajid 18 fochea diatant frmt each other. A row of 
elera earthen boilen, t, u ^aoed on theie walla, and the mtendeee «,are filled with 
elnj^i which eompletae the fianace-flne, u opening ^ hemg left at the end, br gvrlag 
twnt to the amoke. 

The Jniee, aa it oomea firain the mill, la fliat pot mto the earthen hoda that u meat 
dtatant from tho fire, and u giadBaliy nmored from one bmler to nnodier, nntii it 
teaefaea the non one, where the prDeeaaueoanpleted. 31ie fireplace u siaaifeat>]r on 
the aaiBamodid ae the boile^-nuijm to the West ladies and may poanUy hoTa sag* 
geated it, auKW the Hindoatan fomace la, no doubt, of unmmional naage. The 
ezecntion al ita parta u rery rode and mpetfret The inepuitfed jaioe tiiat ean be 
prepared m twen^ foor hoara by anch a miO, with aixteen mea and twenty oxen, 
amotmU to ao more thaa 478 Iba. 1 and it u only in the aoathem parta of the diatriet, 
where the people work night and day, that the aogar-worka are aoprodnetrra. Eo 
Mrfitem dutnota, the people wmrk only donz^ the di^ and izuplni^ aboat tme-half 
tbe qnaabty of jaioe. The average diuy make of a Weat India aagar-hooae u from 
S to S hogueada, of 16 cwta. each. 

The Indian mana&otann of aogar porchaoe the atiove nupueated jane <ir gow 
from the fkrmen, and generally prefer ^at of a granalar honey oonaiatenoe, whi^ u 
oflbred for tale m pots. Aa Aia, however, cannot conveniently be brou^t from a 
dutanoe, aome of the cake kind u also employed The boUere are of two aiaei (»e 
adiqited for making at each operation about 10 ewt, the other aboot 8^ The 
latter u the ragment of a aphere, 9 ftet diameter at the mouth, the foimer u laiger 
The boiler u auok uto a cylindrical cavity m the groonAwhi^ eervee u afire|dace, 
BO that Its ej^ u jnat above the floor of the boilin^hoiue The fbd u thrown m 
by an aperture close to one aide tit tbe boder, and the amoke eecapea by a honaontal 
chimney that paaKS out on the oppoaite aide of the hat, and has a amall ronnd 
apertare, about 10 fret dutant from the wall, in order to leaaea tbe danger from fire. 
Borne mannfoetiirerB have only one boiler, othen as many aa four , but each boiler 
lias a separate hat, in one end of which u some apote fuel , and m the other some 
bamboo atagee, which aapport eloth atramen, that are need m tbe operation. This 
hot IB about S4 cahits long, and 10 broad, haemad walla6<nibitah4h2 aadurnued 
adumr ^ ci»)n*«fkhr««^4hrgRfuind 

For each boiler, two other hoasca are required , one, in which the cane eztraet » 
aeparated by straining from the nolasaee, u aboot SO eabita long by 10 wide, aaodier, 
almt SO enlHU long by B wide^ la that m whirh, after the extract haa beat aframed, 
boileA anfl clarified, the treacle u eeparated firmn the sugar byaacpeiatuwaiiaiogoQe 
to claying « 

Each anm mannflietDrer haa a warehoiue beaidea, a aiae proportamal to the 
number of nls boilen. 

Aboot 960 ponnda pot extract being divided mto four parta, eacih ia pot Into a 
bag of coatee aackoloth, Wg over an et^nnmlierof wide^manthed earthen veeaela, 
u faeaprinkled with a little water Iheae dipm frmn the ba^ about 840 Iba. of 
a aubataaee analggoMte Wert Indian nvolaaaes. Thereniaiaderm tbebanuakiiid 
of cooTsa mnseovado aonr , but it u ihr from being ao well drained and freed fiem 
XDolastea aa that of the AnUlas. The 720 Iba. of thu anlataaoc are then put lute a 
boiler with 270 posnda tdt water, and the mixtiue it boiled bndily for 144 mnnleab 
when 180 addmauU potindB ofiwater are added, and the boihag u oemtuoadfor 46 
auBUtee aura. An ajfcaluia aolntfoo ia jwepared from theaabea of foip plantaia tre^ 
atrewed over otraw placed la the bottom of an earthen pot perforated with hdea 
ninety posnda of water are passed diioa^) and 6 pconda of the ctear Uxmaaa-aM 
added to the boiling lyrap, whereby a fiiiek aenm u raiaed, which la reaovad. Afittf 
84 muntea, four and a half monda tit aikahiie solstioo, and ahast twoAfiha adA 
pound of raw mOh, ura adde^ after whuk the boiUng aid aipogodAiiaA 

84 mimitei. Th!a maiA ha repeated from five to aeven tuaea, mfiil 90 meraafisai 
appoan. 240 pmuda of water hAng nhw added, tike hipMVM ta be pbmfiAqia ft 
iwmber of itnipni Thera an bags of ooiaMcattAiOtoth mfria ten dimmed 




WpBAdad ftttm m ft«M of voof, ateoli 
oeeqtM oteot M nliratal. !%• str^oyd 


^^Mtmor«i^aiaAgr«ilkm«iA4,«Bdth«U^ k po«r«d, to cquol portiooi* 
iBto fiwr VBWng Tlww «i« indB 0 tt 1 i«neiidi,Vid poratedottiit bottoa^ 
batonsMoMiiotXrar^iUwamouwL Tlw bottom u pofiMOtod. and the ftcoi 
ofaptoBCanilMf fotmamph^tortilouii^UKapextnK. The tiro mnarahir porUoni 
of the auitoei !iq[Me aremaamad to cnMlv tneoame mauwt an (bat eaea tetaiag 
pot^itoihaR«f aaeh por^ Vbea Ow have cooled a lifedc^ Aereflaiog poto 
are teumd to Ac ooringtoMaot and jdaeed oa the grouod S4 toning next dajr 
t^are^aaadoaaftainet wtocSi eappoila them at tome distanoe fiom the ground 
A 'inde-amothcd ecmel to pleeed vader oach, to leoeiTe the tuokI liqiwr thu drama 
ftom thorn In order to diav off ttoa mon e<»npktely, mdit Irareo <tf the FoAmerta 
tpvAt an phoad oi?cr ^ moidh of the pot, to the tbicknem two toohea, after 
19 or 11 dajo theoe aw removad. wbea a crut nf angar, ahoot half an inoh in thick- 
aam^ to fbnad on tiw sarfaeecf tha baled hcoor The erost being broken and 
removed, fretb leoma are repeatedly added, until the whole ragar hae foraftd, this 
reqdrm ftvm 76 to 90 daja Vhen cake extnet u naed, it does not requre to be 
aliained bcftn« it be pot mte the bwler 

1b ev «7 part of Uw Bebar and Patna dutrieti, aevera! of the eoafeetioaeia prepare 
the coane aiti^ eaUed sihiMar, whioh laeniirely oimilar m appeaianeeto the iniwior 
Jamaica sogara *1%^ prepare it by potting some of the thto extract of wgar cane 
into coarH ui^cloth hags and by toying weighta on them, they cqneeM oat the 
mdemeet a praccta perto^ analogs to that eontem^aied m Mvend Itoglmh 
patoito. 

Ov ■zax UinuFA'Ctim or Sooxn in tbb Wxn iHPiEa 

Cane-Jmee aanea exceedingly tn nchnesa, whh the nature of the aoii, the eoUme, 
the seaeon, ud variety of the plant 

'Unicii Mto Hidf to the eotonul oltmates, the juice mas rapidly into the acetom 
danneBtattota} tweaty oumitea being, la many cases, soAeieiit to bring on this dee 
stmotire ehaqie fieeee arises tiieneeeiBitycdittbjectiiig it uamediatdy to clarifying 
proeWBB. Mpeedy m tmr action When depnv^ of m green fieeula and glatmous 
catmetne, u toabll lutdect to formentauen , but Ah is now of the vinous kind. The 
jcMsthiwi fi«m Ac mill Aroagha wooden gutter Ihi^ wiA lead, and being eon- 
Aaettd Into Ac Htgar'honse, la reemved in a let large pane or cauldrona, called 
l iarritof s . <hi estates which mAt on an average, during crap time, from 19 to SO 
heglliBwia sugar a wedt, three ctonflers, of 400 ^ons’ capaefy each, are 
nflomt, YfiA pans of Au dimensua, Ac liquor may be dravn off at once by a 
ato|icoe]c or mpk^ vithoot distarbtog the ftenleneiai after Aey subside, 1 he 
cikndleni are MUMOtoier phoetf sf nae eii{4 amf mmetma m tbe nudUto of the douse, 


pmtioalBriy if it pnmnisss a double set cf evqiomting pans 
Wbeaevar Ae stream fimn the mill dstoEU has ftlTed the clarder wiA flesh jmee, 
Ac Are is itoibtod, aad the les^, or dose of dahed lime, diffused imifennly Atongh 
a Ittdrjtoce, m added. If an atbammous emnltiim be used to promote the etorfying; 
very Im Ume will be requited t fiir recent eanediqoMr contains nft aptmeuabto 
portiMi of add to be stonrated. la ftet, Ae lime and dkalies to geneiml, vlum need 
in amaU qnaabty, seem to couatote As ^atiBous extractive matter <rf the Juios^ and 
Ansteadtohri^toa dup. if an exoew of temper be aaed, Ae ^oten is taken 
■p again Ae strong bShi^ whi A is known io exnt between ngsr and limS. 
fixacMof usMi asaj dwnya beeoneeted by a little stom-wstcr Wbrn eanes grow 
on a oaloanoas luufy si^ » a toTonrable acaaoii Ae aaodMilne matter gets so 
AanMi^y slalKieaied, and As gliitifi«ts nodlage w ooo^etdy condenaed, Aat a 
dsar jiM aad a ftae sow M obtoined wiAoat the nse of lime 

Ai Ae hqoer |i«m net a Ae ctonftcr, a Kum « Atowa coasiiting of Ae 
omigBlatad AMeaeses «f At eaaejtoee. The lire to now giadnally urged till Ae 
tanneeatBra MpnachM Ae huffing poiatt to whtdh, however, it most not beaaffiwsl 
to^.tokfciMmtatwiiffide^heated. whan Aeaoam uses mblnlem lAtoh 
heaaktotesrhttaflNBAt 1 * - — 

Asflta. Tk 

tbadnnflddl., , _ 

evanoMting pnoa ka AeBwfiA eotowtA Aees are ntewfy a am b ered 1, s, g. A 6, 
an At smallsAt wISA ha^ Ti^ m An ftiu, and to caUed the tMritoi 
hMaaaetotoAetntohfA««yn#,brtowAtottidei, The Ame and wake proceed 
toaiisal^ltotadeagaAmAtlmjftSmyitanr AAeoABesudnf Ae feroeta, 



smxsL. m 

J^arwuf Uiii4Mp«weedi, itrtb a iSiigbi 

«ftfa9 tetchy tberel»ft€burtiiK«of SB Wlui« I mCwmb < bs Iwtbtu bT tlw4w 

mA «liu 4tf the grand. No. B, M tha other end oCihe nags, there m haie^ IB 

ladiML 

1q oome lagit^Jioiiws tiKte if plABled, m the aiuvfair ^eoe hetweea each h«iler, • 
beno, one foot iride end a^ew mobee deep, fhr the piirpoae of feouvi^ the team 
vhich thence floin off into the jrad OBf^MT, along a gotter ioociped oet on tfie sacstt 

<ff the hnchworh. Theikimmingeofthe^noiAiiethTotrauttoaB^ante pan, itesed 
at ite ude. A large oylindnal eaoleri about B feet mdo and S ftet de^ haa been 
jdaoiid in certain BOgaoworka near Oie teache, tm roeeinag wirrteaiTr dtaigea efila 
inspaattei tjrup. Etch fioiahed cfaaige le called n beoauae ttn domed 

or laded out Tbe term oindaij la aho appliel to the aet m emptying the ttneds. 
'When noon mie akippmg.iif aymp to estate of laeipwnt grisidation m the eOoiar» a 
eeeood akipping is pmr^ this aeoood oongenes of aaodurine partidea agglomeiatet 
round the flnt aa atda of eryetalliiatuin, and prodneea a lar^ gram » a recoH im- 
proved by each mooeasive skipping Thu prinuple hat been kmg knovn to die 
ehemiat, bat does not aeem to hare been aliraja properly oonddeied or appreciated 
by the Agar^plaater 

From tbe above deacnbed cooIet, the aymp w tranaferred into irooden ehesta or 
boxes, open at to^ and of a rectangolar shape , also called cooltre, bat which are more 
properly cryatalluen or grannlaiorB. These are commmily six m number , ea^ beiim 
about 1 foot deep, 7 feet long; and d or 6 feet wide When Ailed, ao^ a luaaa u 
oollected as to fovonr slow coolmg, and consequent large-grained crystallisation. If 
riiesa boxea be too shallow, tbe grain u exceedingly uyoreA aa may be eauly shown 
by poonog some of tbe eame syrup on aamall tray , when, on eoaling; the flognr will 
appear like a mnddy soft sanA 

The due concentcatioii of the syrnp in the teacbe u known by the boiler, by tbe 
appearance of a drop of the syrup pressed and tiien drawn into a thread between the 
tbnmb and fotc-fioger The thread eventually breaks at a certain limit of extension, 
ebrinking from the thamb to the soipended finger, in lengths somewhat proporuonal 
to the inspusatiiMi of the symp. Bat the appeatanee of granulahon in the ihsead 
must Also be ooosidered t for a rtseid and damaged ejmp may give a long ettoo^ 
threaA and yet yield almost no crystalline grams when cooled. Tenacity and grannlar 
aspect most therefore be both taken into the account, and will conunne to consAtnte 
the practical guides to tbe negro boiler, till a less barbarous mode (ff ooncentrtting 
cane juice be aubstituted for the prceent luisd teacbe, or Mgarfigteg-naii 

A Tiseoua syrup oontainuig mneih gluten and sugar, altered by lime, requires a 
higher temperature to enable it to granulate than a pure sacohanne syrup , and 
therefore the (heiinomee(>r, though a usefiil aid, can by no means be regaided as a 
anre gude, lu determhung the proper lustant for stnAni^ the tsocAe. 

The colcHual esraip-boiM is a eapaoious bwlding, of which the earthen Boor is ex- 

aaratad i» tbef nsfBnwKr wjjltebsietJaa^ hatriii Umm 

or other retentive cement, its bottom slopes a little, and it is partially covered by an 
open massive fWmie of Jonl-work, on which the potting cades are aet upng^t These 
are merely empty augar hogsheads, without heaAnge^ having 8 or 10 boles bored in 
their bottoms^ throogh each of which the stalk of a phuttam leaf is stod, so as to 
protrude dowhwards 6 or S mchee below the level of tibe joists, and to rise above the 
trqi of tbe cadc. Tbe act of transferring tbe crude ooaerete sugar ftom the crystal- • 
lisers into these hogsheads, » called potting The bottom hides, and the spongy 
sti^ stuck m them, allow the molasaea to dram slowly downwards into tbe sunk 
ebtern In the common mode of proeedim, sugar of average quality is kept from 8 
to 4 wedts in die onnog-bouse t that which is soft grained and glutinous must remain 
8 or 6 weel^ Tbe eunng^bonse should be close and warm, to ftvour the liquefoe- 
tion and draiaage of the visctd molasses. 

Out of ISO w^Hma of pounds of raw sugar which used to be annually skilled by 
tbe St Boramgo planters, only BB millions were landed in Franee, according to the 
antbanty of Dutnme, eonstita^aioasby drauuigainiheahipoofSO per cent The 
avenge transport waste at preaent in the angan of the Brhuh oolonies cannetteeau- 
nat^at Uh than IS per eeot, w alMg^er upwards of S7,000 tonsl What a 
tranaDdoas aaonfiee iff pnpertyl 

Bomeyaan ago a rerj oonsideralde qnaatUy of sugar was hsmoctad uie Ateeat 
Britain n the state of eenoentrated esBe^jmee, cootHamg nsa^ half jti vdtfbB 
mnojar sagar, skmg snwe or lam aohsaci, aewftding to dhra tokea^*thi 
kifiliag opwati^ Among mwiolfaaa ahnndred samples aaslyiei for the riwtom* 
keaa^Ih^TltodttMtgmveanytI•oMof fonneaftAstt. Bline sagar 
ItogralBateisksaooSBtovc seistina) whatever jMstson of the is^ toSy'he^lttBlaMd 



SOSAB. 


'ArAtaMCMr Itlhteoloi^ MAmU be 

ttBMpqmdteaaw!getoAe«l»t>M«1|a D>ii»-iyf^er^tete»of oopMete if 
iIm Btoe m M owAily yaefcWMAAtiarwy mar be (avifbired it em bte Qm 
btoeb U 'Wp flWem, ni aA|«<|H M A» pMocei -ef nfishif. Were tha sene 
geoe^lj eiipied. fraM% M IB ent iraeli be added to the eaewat of borne- 
node wtga kaTeeeer m |wn diw y to a quantity oTem einejaicei irUle 
M per oBMitreeidhetdHabqmAeeseeBt of oKriaMbi. Tbs lecehixtBe wetter 
nmr loat by dndn fina tte hoertnedi fai the eh^ amooting to from 10 to 15 
per oeMi voeU alw be HnreA ibe pradnoe of etM iroaU, n tbe pieoa, 
leqaiie leee t efaenr in the eeke>ie% eat nu^t be exportod 5 or 6 iredu eevUcrthaa 
at Bweat, beeinto the peered aMruMge m the entingAoiiN veeld be^ered. 

it deee oot lypcer dwt oatr soger eonwela bare av wled thcwBelTes of the pre^ 
Aewtod neihod of oenbienediig that wdpieBt ftiweatotioa ef the eane-Joioe which 
■o w e h w u enervEOee, nd proves eo njvrim to their sEodwts & Is kaowa that 
grue-sMit, toeUj iwpMfDated with salplieroas eeid* by nmxuQg it ibwiy Into a 
eaek in whteh.» nw eeli£ar watches have heen bom^ will ken* vithoot alteration 
ftra yeari ead. if boded into a eynp widiw a week or ten dayi, it retame no 
ndphoron edonr A very aUght treatmetit would anllee fbr (he moat tormentable 
cane jmoei and it ooold be eaeify adiqited by toe nw of antable amentoipor atiU 
batter by toe nee ^ lennilphite of line, which is qieewlly prepared for toie porpoee 
^ Alexander It^JeogaU, of Ma&eheeter Thoe the aadiW to pr^odieial to the 
neekanne gwBalatiOB weald be eertainly pierentied. 

Sjmq> intoDded fbr fiffwmg clayed engai mut be eomewbat wore eoneentnted w 
the teaAe, and ntn off mto a eopper ooww, capable of reeeiTing three or fbor loo* 
eeenve doi^gi. flece It w etured to cwiiie wufbimi^ vi prodoct, end u fhen 
tnnsftrred by ladks mto cookal moalde, made of eoene pott^ or of eheet iron, 
haviog a eznill onflee at toe apex, which le stopped with a plug of wood wnqqied m 
a leaf of wane. Tfacwcnuealp^ataadwito the base npwaid*. As iheiv a^aes^, 
xbiw largest^ is eewtiderahly less than that of toe smaUest potting-eaaks, and m toe 
ptocen lasts sevanl wedu, the daymg-hooM requires to have veiy considenble 
dimensioiw Whenever toeeymp is ptxq^y gnnolated, which happeu ntaally w 
abont 18 or 90 Inmn^ the pings are iwnoved tnm. toe apices of the owns, and each 
It act OB an ct»**«**» pot to receive the diaininga At the end of 94 boors toe oonea 
are trenefisned over obhi^ pots^ and toe nuduses cratained in toe f^mer <wes is 
fstow seat to toe fenw n tmg-hoBse or solA The dnvm now begins, which coonata 
m afpl]^i^ to the smoothed amtoce of toe sngarWtMMse of (he cone a plaster of 
ngdhHeoiii eatto, or tolnebly tenanou loam in a pasty state. The water diffused 
Mweg toe elw eseapes from It iy dow mflltrahon, and desoendwg wito like aiow- 
neesAreagh toe body of toe sugar, eames along with u toe reaidnary viieid syrap, 
wbaeb IS more leeduy sbtuUe than the granniated particles. Whenever toe d»t 


noapna of clay hw become dry, it u replaced by nsecond ; ud this oocaaionaliy m 
ila tarn n tond, whereby ^ tanr cone gets toleTahly white and clean & is 

wooden tniya, and ihipped off tor Ennipe, Clay^ sagare are sorted into different 
shttha of ewoer eceording to toe pan of toe cone from which they were eat. The 
d^ed sogar of Cube, which is su-dned, is called Havaimah eagar, ftwn toe name 
ofibediip|AvF<x^ 

Clayed segar can be made only from toe ripest cane jntce, tot that odueh contains 
much ghiten woaM heapt to get too mods baraedby toeondiiiajry proceas of botong 
ta hew toe eJaysng operation. The syraps toat ran off from the second, third, uid 
fimtto apfdicatum of toe day-paste, are conoentnUed afreahia a small haildiiig apart, 
eallsd tos redaery, and yidd tolcnhle m^in. Thdr draiamgs go to toe molisato 
dstern. Ihectmessemaintor 90 days m die day iag-hoosehafore the sagsr is taken 
oataftowit. 


Claying is aeldoat had rsoonras to in toe British plantations, on acoomt of the 
wenaseof UtMm, anddmtoiation of weight m tos pgnodaee, tor whkih the haproye- 
went a qsnl^Titddstti adequate oonsenaatioa fbeh, however, wm toe asteen in 
whitotoePiWBen leiisuiuBie tdddayed anger, that ifwia pr^aredhi 400 tiiantatwms 

affli.DeatenlMn. 

freaus ftDiaiaii&---The«»rorllise«vad0s«gii;aBnBaallyiii9orted,iaaotinft 
Stale of snflefentpMtoraw The am k Mended with BMwe or lew of frnit 
endgtapeengKWivmtMdaaddiy, wlto elbiadaeM and eoktuing matter, itoieir 
ouamd. Toaefwata tot pore aagar, toe ptaa ftmeify adopted waa to add Mead, 
eggi,end lime m ite r to n edoden «f toe taar au^ni efrw Jwitrto 

Mtewa toa todto aaamof ecngal ated eilwmen,wmelae ranwTin neomliwaMa 
Jttt^of aA m tog mattab HuM was e op ia rtrwteil . ea 4 ton «*»; 

kAg ghaad to- e eafaj sm S S^ rn jjmh ton winhmm m wwM 



suGAa atf 

Ma W gnTiiMloa ««• to Meipc fiwi flio m&cv of Ike MttiCk «ei Ike 

nnaiiider vai oa^eBeft kf a&oeriag ivster 4r e ool*^ of pero <0 kMcle 
tkro^ the mm of ctTonao. Tko lom^ Ijong triasud ^ ikifa md Mei, 
were fit £» adt . 

& tUi prwu onWo AnoJl ]^opMtion of &a «igw wm aade into lQi£ Ifte 
xaetbod of remoniig the ooloiiriiig matter vos enido, HBpef&et, and expoaito^wd 
the huj^ tei^entmo requAte -fer the fimentatioa of 1M eTru mm only i^nied 
ita oolw, bat pgaTcnted a large pn^ortion of the eager aato the nOeiTraunhla 
relief. 

These defeets wen meefied, to a gnat eocteot, hj the adopdon of Bowaid'a 
TaoBom pea, far the oonentraboa of oynzp* oaderdmueaked atneaphene g pu e e ape . 



and cooeetrwnfly a* a low tempentinre. together with the nee of fiterfag hedo 

ofaofaiielAawoelllwllwJnmorfnfof oolowh^ ^ 

ThenonthtwdiaBeeefaagar^nflneneeintoueeniLtry^theehief pradnelioBaflr , 
wUeh tie rcapeofindy*^ 

e laige, ve^Hfeneedp dry white eryalebi of eagii^ 

In the good VmI ledta, Bartanek. itastitn^ or Jhna Mr On 

afanoatoiteveiyneea. In tin la^ atf olaaeee of engaratovdiaeiteM^on* 



scajuB. 

glMI. yiwiMwBitliw faif«g»l>dii«gyCM»4idflalaLortbte| lieeHt^ 
«ad Hf t mtil i rt U r i <f OaAtOimtr. inXmrafie],Oww^ 

MiM 4>et» flMQS nMob «» ^ (flbkliMti of tho traAeLWi 

lir«^ of lu^w i trj Ui onicd «n «M>e «r kM at PiTBUne^, SoathsmatM, GaA^ 
8hefl«id,2NMM<Ln(»lilnX»41^ Tlw netkod* vmt a little w iiflnat 
nEflaaru%%«tteftBD«lwiiMi|A» leftre to flw noetiMdem itti bett eoi^^ 
wluebweioteineai iB^eoutty. The genml emevoanta «f a aogar hooee 
vrt Otam^itjtga. lyssaad IfH. 

Loar Soon. — SAtatti TtefMrnger ie emptied ftomfte luftduadi, hoxea, 
or«Bta,aB^cMe«B^r^BWl d l ea h emd throoM a grating la we floor into a 
eopper pe^ abeot 8 tet to titoMtor. nia diwoumg paa u aometimea, althouitit 


unBotioatgrtlieeinBMiigbto, napmortioae«r«iger<Bd vaterarerei^lstedia 
tint toe l^dd attvtoa amSlIe gradt/^ mbeot WSOv taP Benmti. ai a 
deamj fhaa titia weeM tottffttte vldi afihseqaent pro caeia a A 
eaabttotoaaiiutwtid hvMtaMi. fartialNa tta aaena of 
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fc aitfitoiBAwtliaia^itoar & added toj 

ad toeedt am^araaflttMlpadded at tide 4Ag^ 


iivminl The 

idilMBfBdVIUl 




gK7<Ma m 

0M BdTaiUafa from Jm qm k rmaily ohirfart fro^ 1h(i oralnamtf «r «& 
fncreoMd amomC of hjIiuI dwNoal jb a ufauipieBtt ihe s^bobiaf 

asUsg fr(Hn fhe,nitrada«hoa ofidtrogenous natter so prommAwoiqM^^tV^ied* 
Some macSimeiy n med fat enabiog the haid larapato thdUtmaMmaac 

Mmernal of mtabiUt matUr. The Hqooe hanng been hivB|^ m the J e^ ahste 
den^ and tMopemtaN, aod also being peribettf ranted, U pameft fbroa|^ the tag 
Alter 4 

The apparatu emisiita of an npiight ignaK iron or copper esaevo, 17AT, ahont 
6 or 8 mt h]cli,fli>nWiedinih doontheneaHiiaaewtemirith. apipe ftr leoeiTiiig and 
eanTingoff &efiltered liquor , and abore the case u another otsterae. iBlothen^wr 
eutera the u mtrodooed, and paaaes thenM the nonihs e, e^ the aevem 
fUten, d, d. Tbeee eoosiat each of a hag of thick twilled cotton eloA, about a feat 
in diameter, and 6 or 8 feet long, which la inserted into a rarrow “duath,” or bot- 
fomlees bag of canvas, aboat 5 mt^ea n diameter, fer flie purpose of Mdug dw 
fiiter*1wg up into a email space, and thus enabling a great extent 
of filteriag surfecn to be oompreseed into one box. The onflee 
of each oompeund bag is tied round a oonleal biammouth-piera 
or DOtzle e, whwh screws mto a ooneepooding opening in 
the bot^xQ of the upper astern. From 40 to 400 bags are 
mouatro m each fiUw case The liquor which first passes is 
menily forbid, and must be pumped h^mto ^ n^>er dstem, 

^ refiltratum The mterlOTof ^case is fiunuhed with a pipe 
for injecting steam, which is ocoasi<mally used fiir wanning ^ 
case. Fig 17S8, shows one mode of thrming the funnel-shaped 
noules of th« ba^ m which thej are fixed bj a baymet catch 
Ftg 1 7SD shows same made ^ means of a screwed cap, 
which IS more secare. 

Wbea the bsgs are fooled from the aoesmolation of clap and 
a stimp substance on their inner nizfaees, the filter is nopscked, 
the bags withdrawn from the sheaths, and well washed in hot 
water This washing u nuallp performed with a dash-wheel, 
or some one of the munerons kinds of washing machines now in 
use Perhm that of Manlove and AUiott, ot Nottingham is 
m greatest avonr The dirty water, with the additicm ^ a little 
lun^ IS smartly boiled, and afro* some boon being allowed Ibr 
nihBideDce,the aupernatant, clear, weak aolatton of sugar is re- 
moved and used m the first proceu (solutumX while the muddy 
residue Si plaoed m csQvaa bags and subjected to pressiire The 
residue, teohoically called scum, is thrown away 

ifrsi^ of cofiMir— The liquor uuning from the bag^filters 
geaeratly resembles in colour dark sherry wme; To render this 
colosrleM it is paasefl threogh deep filtenng-hede of graaitlsued 
burnt bones or wnimal chaMoal, when tk» anbBtaaeeytaa that 
latrodnoed, beds of a few inches in depth were eonaidoed suffiment, bnt the quantity 
of ehareoal need per ton of sugar lisa steadily Inoresaed, and filim of no less a 
depth than SO feet an now fonietimes need. 

Cvlinden of wnraght or cast iron, varyug lu diameter from 8 to ID fis^ and in 
height from to 50, havmg a perfonted fUse bottom, a couple of inehM above tta 
true one, are fiUed with granolated animal charcoal 

The grain vanse from the iiae of tnnnp seed to that of peas, acme refiners pve- 
femag It fine, and othen coarse 

, JUqnor from the b^fiken is run cm to the oharcoal tdl the cylinder is perfectly 
filled, when the exit ^ at the bottom u opened, and a stream of dense aueobaniie 
ftuid, perfectly odDarleai, nsoes forth. The anotiit of sugar which the obveoal 
will diseoioor di^iends upon tiie age and oomposition of fee chaFcod, fee degtw 
of peffeetkv with which fee prsvioas nfmiflcartioii has been pesfermed, and fee 
qudlty, eokwtr, and dena^ of the liquor to be opetated tqMm. ihte too of eibareaal 
aaometunea naedtopunfytwcatoBBofHigariaiid in wtlew ona r^pety,whBreta> 
fenor exiKrts operated on, tWD tens of taaro^eerve far <me ton of ingar Inmcbt 
prowm^ reftneriM aboftt CM ton of ehucoal it used to <me ofengmt btaia IionSea^ 
Itram the dearaeia of fiaei and ofeer can eet, a mttllerpnmoctira orebaitadt Iren t- 
ph^ The hqiier frraa fee ebarooat at first eelimiteiii beosnee alii^ 

tia^ and in eomw of tlnri^ wuymg from S4 kosi* fe 71h fee power «ffee.«9kaaQota 

taoomea e^iaasled, fee perfiid^ draotonred tyn^ la paiacd thresgkpfrnfedhlMMfi 
Altar, tad the sngar a wafead tatftem fee dfertaalhyaMMMroclotwatnt^^^ffee 
Aareoui it ntadyte b« remosed Air rriMfleatiep, wUfe^fHmd»felfeiM#>Sfe 
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^ bcMT an4 ffMlw » tk» 

induce jft«wn4omi. ]foiffMMaiaBgir«ii tlwnaa8f*kdMata 
mbd «sp«dliiM M ir«ll«t4M ntum-gmt. 

The nana»-teMit hoemM hf Anrwd* tod pateuM is A* yeex tsis. la u 
eBelond«mert«Md,h«lcdt 9 r*tna»paiiAag Oimth on* or more eo^er edBe, 
nDdftatBOftjMkflfe Tb* twobt aywag from tli* bao&V folotioD of fngw n cmk 
deBMd lij an fadeotnnof odd ontOTi tlwonraagmiwaA of vhifllH wd dw' mautenanM 


^ la Ibi ooapoMi^ of ite 
Ibtwmny^dl^iUa la 
fba bdiar and ffMiar »tka 



of a TaeomB, donlj naemble At eondtnaer, n^acAm* and aiiwjnimp of anorduiarjr 
oandeaaiBg atauioiwiic 

Rjf 1780, Aoira ta* at me twr a of a aln^e Tacnnoi-paii. Tho Imnaontaldiaiiieloi' 
of tteeapiMraplwraidco^iafroiB 7to lOfretftlwdt^oftheDiKlerlMiithpheran, 
m at \eeeit i ftat from A« Irrd of A* dtngoi and the height of the dome^Tcr la 
fromatodfaet Thatvobann^heNa (ttf irUdi At Inteior oneiadoaUe, or fau 
aataBn>jaflk*t>,ire pot togsAar bj bdia and term, to piaaem Aa jomta 
agdnat atoMipMiio noaanfvtp 

Hm ateam eston &aa|^ A* raha v, traimauig At tipper edl ih and fflUiig the 
niaaaa4adEH» At omSttaed'iratarjaMiufreainonnU pint below. or^reaentaAo 
doana of At vnaiHiaMM, AtTapOBr nom whiA pMWog m At difMtiam of tr. 
dtowaan^pBciieleaortagar carried orar bjr Atnoleiiot of Aa etadhritn to be 


Apgalttd in At iwcIt^, s, 

Thttaptnr la eopdaoacd by Jato of odd watar ItMlag from a paaftralad pipe, tad 
AemM^aaeairimad vapour, aaidr, art nniofed bf Ae nelkn of A powtrad au^ 
ptaap. Lb At uaanancia(an,ftonwUdi AtAtacaaba Aaigtt »t admitted 
Into Atm X tad m wpi — t anpeativdyn Aeananeear and « hawiBecar, A» 
teMf lAwaiaiaM to inAtMt At tttuMtian of Anbo&Qg tprap, atol At liMr 
At AaiWAitd dutiMliaila jraiatoa wHlita Ae paa. »laA8fiaabaiwto(fr,itodai, 
Aa patof atoh. toad ai pa raw a haatitodaip^^i^ into ^ aotornf tSa T t o aiwi - pw i, 
aidwiiabte Am iiS>AtM|baarftofftoiA»oaftn£n|dt of Ji^wlAtoa alltwte 


datnauBiat 


ttAhaioB 
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180 ^. An (^aaisg non tiw undv-eni «, 
<Mitor tabe, no ihat IkkA nugr 
te oudfl to eo i nride^. I7SI, 

A. A phiff d, m pnt m (he 
Jntnnor hot no M Mt to 
■hut It entti^. Upon 
iqiper end fbeie w a pHeeih» 
or j^i^irliNib «»tdief is » lUt 
«f the hnff tube, Iqr vhldi 
thin may he turned tond at 
plemre. In the lower end 
of the ping there in a hole tt 
whldi can be plneed la GeiB> 
nwnoatum wuh the letetal 
4^e]ungeiiibothtabea Henoe 
It U poMihle, when the ping 
and the iiui« tnbe axe 


HSI ' 

••(h 



txtl^ 


bron^iBto the proper pention, Jk^fy J78U to dll the eanri^ of the ndirith the 
qmp, &d to take it out without ellowuig any air to enter, la cuder to ftwilrtute die 
taming of the inner tube within the onteri mere u a grooye in the nader part, into 
which a little gieaae may be introdnoed. 

'Vnieneyer a proof hM been taken, the plug mast be placed m refinenee to the 
inner tube, ai noown m fig 1731, o, and then tamed into the ponitnHi A j whm the 
eavin of die idng will again be flUed with eyrap c nmat be now tnmed back to 
the fOTiner posil^ whereby all intetooniee with the yaouuni-iiai] is ent the 
]^ug being drawn oat a bttle, and placed out of oonununieatton -with the inner tube. 
The ping la then tnmed into the position b, drawn out, and the proof examned by 
the fiagere. , 

The method of nung the yacunm-|iaa yanes with the ohancter of the arain 
leqaired to be prodneed. On commeneing bofliog, the symp abonld be ran m as 
quickly aa poiaible, tid the whole heating entfiioe la eevez^ when tlto eteam is 
tomed on, and the OTaporetion condueted at a temperatore of from 170^ to 130^ 
Fahr Aa soon as the lymp begioa to graniilate, the temperatnre becomes redooed to 
160^, andfloally, joat before the er^mtion la eompleteA anl^ logar reaefy to be 
discharged into the heater, it la farther rednoed, and approachea 146^ being the 
loweat tunperatnre at whidi proof angar boila, 3 mehes from a perfect yaconm. 
When the sumr-boller aaoertaina, by withdrawing a sample of the by means 
of the proof^k, and exammmg It against the light between tua finger and 
Aomb, that Ihe crystals are in a anffimeady fwward state for hia purpoae, be 
adds aaofoer oeBaare fiiU to that already in the pan, and the same prooem u re- 
peated till the uhole ehaxge has been admitted. After eaeh neecauye ehuge ^ 
eryatala ermtuiue inoreasmg in bum to the end of the operation, those first fimned 
aeting as nncM, a skip, aa it la tecbnioally called, or a panfol 6t the concentrated 
■agaT,m^ be in from two to fbor boars from the oommeiieeiiiem of the boihng: 

if a ^ gnun sugar be required, greater qoantittea of ayrap are admitted at eaA 
oharge of the meaaure, hnd mce «sraA 

Makag qf^iKT^ai^ — The proof aogar at a temperatore not exceeding 145^ m 
then letdown tluoiic^ a cock oryalve in the bottom of the pan Into the heater The 
ragar hqnor eonaisli at this stage of the proeeaa of a large nomber of amall ciystab 
floatmg In a medium of qrrup. 

• The heater k on i^ien copper w of about the aaaae eapaolty as the Tseamn-pan, 
and a ftoniilied with a ateam-jadmt and provided with aa agitator, ^n feet, it 
elosdy niemUles die dimtdTiog pan used fur foe first proeesi. The object to be 
attained in the heater a to nite the sitgar to a tettperatme of 130^, whJeh hsa been 
fiwad by prsetioe to be the point beat adapted for hardaning and eompletmg die 
fonnteieB of the eryittdk danng whufe poem ttia eager is eontamiy dined. 

the sugar la than ran out tipoagh a oock in the bottom ofthe heater into a la^ 
from iriiaieo It la ponied into mmilds or cones of sheet uni atraa^y p i iint ad. The 
■fana of the moolda yaiyffren a eapaeity of 10 paand feoasi to ttiatef fifi pamid 
iMsatonfe^a kind of soft brown sagar obftdnad by ttia eottoanleadanatf 
lyiua. These meiddB kaya iM eslfieea at their tipa eloaed wfih nails haested 
^soo^ pKeas at dotit or Indaombbsr, aad am set np in rowa dcaateeaafc nt ht r, 
in an aMMaaotaih^iM fee heaters, gatodwyaw sawawd hooi% an i swBto fi f 
fihawho^JiigW,i3[to bSg fflfed, tffl fewr ooirtsato loeooio s^imd^wto ilW 
Mfi «i 0 taf» into an upper fleet; heat at a twipawtoto of ahastt iW^t^ ia wi a aa f 
MMpl^infiliModoTtrgittHsta 


ani AnMl ^ 

caiHNtM 4i» % n* smamoh ivM «ff 

aML ItiiltaiawfMaa Da ai* saaM«r«aei)rtvv4iiji^ vbtn1h«4nM^ii 
atirff dariftrilayrofr »t»d» faro a flawed «daA»<f tog raw 

*aiarBi^ ia pom to dw Aaia of Aoataa iMlk aaon the ten <tf tarii «Me, tba aorftoa 
lamag beet mvlN^ naftfii load and aoUd ^ BakmtooltaaUadalidtoaiaw 
traird, TlielRpu>r,nBeraalifta|fAoi«|iwaid%baag 4 lvei^aasttiraf«darYah^^^ 
oolToaoBOofaeOTiOiiHiHmyi^ tooDly the coloawd Matter and laolaaaea , 'lAereby, 
ateaidianeoMuaaliqaMiaAdMtloafhaooiiKa whiter, thm the base to the apex 
TeeoMiaiBise die of liaoor* ased, it la usual to give a first end ertta. 

aaeeottd liquor of m ateur qmlHy hewre apj^yii^ the finldiiag Itqaor, irhieh it a 
denKaadabaeatsatantedsotaftoB of fine ss^abmittelyfbee from 4 BoloQr Aftv 
menlda, tdiae pnaiaoaiiNHiy» an estptied from tnne to tutw, to inspeet the pn^rese 
of the hiwidhhtg i^eratieai and when Ae Joavpa appear to hawe acquired as mneh 
cefcar. atoorinv to tin laagoage of icfinen. as is wasted fix* the partiealar marhat, 
they ue reaiqived from the mowde. tamed on aladie at the tips, if neceaury, set tor 
a amrt tune upon their haaea, to difltaae their moisture equally through them, aod 
then tranatoered mto a stova hested to ISQP or 140^ ly steam pipes, wImm they 
are aUowed to remain tat two or tltfee deys, till they are bahed thoroo^y dry 
Tfa^ are thn takas out of the stove, and pi^ up m wier for sale. ^ 

hi the d)ove ^eenptioa of esgar-refloing, nothing is etid of the process of 
oti^ntg loeTee, heceuM it la now nearly abandoned hi all well^ppoiat^ sngar- 
hooses. 

The dndndge of the hut portloo of the honor from the moulds is sometnaes 
accekcated I 7 meam ti a ncnnrn, CeainlhM action has been also proposed for 
this nttpoash hut has ut been found to euooeed. 

Tim draiaings frnn the moolds which are ooUeeted in gutters and ran into 
dsteraa are boo^ and form an infrriOT ouaVto of sugar The drainings from thu 
last sugar eeasot of treacle or syrup, which is uweys obtoined as a final product. 

JHoaqfoeAM qfcrytoafo. — The use of eentnftigal action for the sepanticu of 
liqnde sod s^ids has been adopted 10 Ae arte for many years , its application for 
the aepaiaticn of aynp and sugar ooearred to several mdividiial^ but it waa beat 
effiMted hj mesna of As admirable h^ro>extractor, invented 1 ^ patented by 
Manleve and Aihett ef Nuttiogfaaoi. Vanom modifioatuma of Ais machine have 
been prep oa s d and paBented, but it is veiy doobtfol whetber anythmg that has been 
denied ^ improvitd npon the onginal machine. It wonld be tedious and nnneees- 
anay to detaU the hit of so-caned improvementa 
Ckmsidenble valae, however, has been supposed to attach to the use of a blast of 
atoana to five Ae mcAes of Ae revolviBg eyliodar from Ae lemi-cvy^line syrup. 
Una plan was tbe sul^ect of a patent granted to the late C W. nneel, but Ae 
oph^ of Aose who oonarier Aat Ae iq]unottB aetico blast of open steam upon 

^mmp for ooiwe^^ Ae advantage anaing from a maehiaa so easily eleaused, is 
g^amg gsoond d^y. 

lia Ae naaindhistai* of "erystals,’' sometimes called centnfogsl sugar, all the 
euiher preecssoi prorioue to boilmg are conduoted as alread} desenbed 

CbnoiaMtoa. — It is fixiad more convenient to mske uk ot vacnam’pans of large 
di meoiiBoa ^ and provided wiA extra heatmg enrliMe by the mttodneuon of sevenl 
udditiOTiul eode. Tho ol|]eet longht to he obtained is Ae formation of large crystals, 
which IS oftctod « foUom. Ae pen is partially filled wiA hquori foie m conoen- 
tatated antil annate cirstals appear ; a further portion of liquid is added — Ae 
oeoentauttonocBtinned^more liquor and fhrAer eonecDtratton again and again •— 
untB As unis filled, the olgeet being to keep Ae noAfr-h^iior rafBountly fluid jo 
MsvoittmfonBathmof aaecand crap of cryetide and yet auffloMutfo dense to toed 
Ae iayatals aleeady fonned. One half tbe outtmitt of the pan le Charged Into the 
heatav, whae Ae reouiiahtg hrif is ntalned as a aadeu and As pan sharped as 
before. TtApAtaemfotoaietimesr^eatedaemAtniifa. 

SnarataM w iqwtak’^The aei«i*fliiid mass is npieved to Ae eentcifiagal 
anctaeutoMhte fanH peaaiUe deb^t and cash maq^iiie baraty attains ib 
VeedbcforaAe^ni^iadiiAaaged. TooleaaMtheenfoeeofAecfTBtala they are 
waAednriA »«Mr. hpvWdMl to Ae raaeldM by means of a wAsAlgH^ 
pfota of UquerhAto totft to mtahovb 
QyAlifeoeaaa Auito 

tie 

AaouAiatytoetfMi «f 


obtained fbom Ae flnt mfieneii Npantte 
t ohtaiDed in tbe meknvof loa^sngarar 
^orhAei,* AioA Ae touH prodaci dace not viqy 


■totorieVy, hriMr ndwr nmo Aas Aat of An fotm^ lAem the proftnt la dto«e 
Moadte^fitoMbtaWAiiioAldHv^ IV dra^ra m «M,iUtemd 
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frwtiei h t ffanflip- wuBiiir» nad > thhd q^Ba%rf flijiWli ji ftB^hewItr ▲ 
ftaitt foaldj ctwptak k al«& nomMaata cfMUncd, Oe AiShm #diK -wUcb ii 
H*>a tH^oA aad Uud aoie Id kifie moiddi to oryiwiie Ibr Am! kvMk^nAcfl 
treada iBdtlovqsftli^ of dte &al remit IW drrifauqfw «N Mae» 

tune* ffiteiad along via inftnor qaalitiea 4^nv logae. 

Tbo difllenlty with viu^ fteie large and beaittftd eiyMdi otetaad 17 tfla 
fMoefli diMolTa k an obataole to dielr axtenaiTa eonaamptioa. 

OntAidmiffar —ThiiiffoetaokadyTeiemUes the aamthetaie of loaf angar, loft 
flia ravangar uaed ia gaieralljr of an lofinor The fatrarion throng ibe 

aniaid <Aiaooal 11 m ooDieqnenoe not lo perfect, the ooncentratioo rcMBiblea Sat of 
loaf angar, bat the naa oi a heater u diapenaed with, and the proeea of fafoornqt a 
alao du^naed vitti where practicable. The first eijedUuatton la called **ainAed,** 
and the aecood “pieoei,’* tte drainage Aotn whiph. goei b; the name of **qFtap’* 
When this imp is diluted, filtered tt^ngh anioial chareoal, and ooneentrded, it ii 
called “ gol^ aymp.” 

TVroanmt qf molossee — Toretgn and eolcpund molassea, oontaimng a larM propor* 
tioa of eryatalliiable sogar, are porchaaed Ij refioen. The MiiBooTa£ nolasaea 
ftom Cuba, from Porto Rioo, Antigua, and Barbadoea, are esteemed the bea^ but the 
quality of molasaea detenovates aa improrementa’in the manofketnre of Bogai are in- 
tmdacod Ai the plantations. The treatment of molassca fbrmeriy mu simple, it 
was merely conoeutrated and allowed to stand for aereral weeks in large nicalb to 
dram. The liqmd was sold as treacly and the impure aoft, dark sugar, called 
hastardi, fonnd a market amongst the poorer chuses, eapeoialiy m Ireland. 

’The more recent and better plan, is to dilute the molaasea, filter it tbroagh animBl 
cbarcoal, and oencentrate to the crystaUuing point, hut without tbrnuiig ciyotala. 
This rei^ly cry atallisea in the moulds, and in pluee of the bastards and treacle a 
bright yellow sugar and a Air quality ctf syrup are the result. Good molaases yields 
40 per cent sugar, 40 per cent, syrup, the remamiog ao per cent being water, dirt, 
and iota. > 

PAnn on Datb Sooab.— Many trees of the palm tnbe yidd a copiona supply of sweet 
Jnioe, which, when boiled down, gives a dark brown deliquescent raw sugar, called m 
^ India jaggery The wild date pdm and the gommuto palm yield the largM propor- 
tion ^ mis kind of sugar, which is chemically id^tioal with the sugar from 
the cane, though the cradeneaa of the manufacture la wecy imunoua to it, ai^eansM 
a la^ proportion to aaaume the uncrystallisable conddion. ODedwenty-foorth of aB 
the cane sugar extracted fbr nseftal purposes is obtained from the palm tree. 

Bki!T nooT SuoAB.— The extraotaon of sngarfrom beet root, wbich has become an » 
important mtonfhcture in several coustriee on the continont,eBpecially in Fnnoeand 
G^any, was developed m conaequenoe of the difficulty of obtamiug oolonid angar 
m France during the blockade m the time of Napoleon L The high pnoe of sugar 
(5« per lb ) waa not the only stimnlos to invention, aa a pnse of a milhtm of 
fTHM» was ofihred ^the gorenmeatlbr the meat swioesafiil method ofmanuftetnruig 
indigenous sugar ^e is a biennial plant, native to the south of Europe Thmra 
are several varieties of this root; eaeh fitted to its own cTimsto and soil, but the whne 
Silesian beet la most pnxed where it ean be grown, on aoooant the large amoont of 

sugar in the jtuee, and the comparative absence of salts , itis leu prone to decay when 
stored pmnoua to uie. The average oompomtion of the root of the sugar beet may 
be stated as fifilows 1— 

fiugar lOjperocnL 

(Hates ----- 8 

Woody fibres fro. - - - 6 

^ Water 81* 

100 

The wopturtioD of sngar vanea very modi, nrth it » greater in some varieties 
than othm, second, it le greater in email beets than m largoi thud, m drycfamaltf^ 
espeeuUy irtisB ^ dioiate is dry after the roota have begm to swdl; frmrih, m 
Jj&t than heavy aoils; fifth, in the aart above tiian onder grotmdt rizth, when nia- 
nute has not been directly ai^iied to the orop The averagB proportiou of SHgait 
extracted from beet is (per cent, thsue^ It is mated that r* w cent « obtained in 
some wen eonditietedsauB&ctone& In Franoe and Bdgiun the average yuM ie 14 
or l5ti»iofheetto(b« oete^whde aboot Migdalaag thcf do not osMed Ifito IS 
tonaihutihelsttSFarenaherinsow. 

Pamg the flat year of ita Sfe the KWfh dowlooei to tffi fial aha, a e i flp aOalg i ^/ 
anonnt of sagar whudi, in ftm nahma lifr of the pkpt, ftmuSua the antiletU 
ibr^gF»watBDdiimtBntyofit(i9perj«it. It tliafiirttsafbepluttiacA'' 
v«h.in. 



ni«a«rb»iofli»iiM di« 

geaar«ithui»BahafdMno(«ilMma«MBHWW«fki£M^ 4iAtMti«i«C 
^j»«emiiieiiiRl«*SBlatli««timvBdmta,a«latt6riiMgtWeiiT^ ITiba 

qTWatatf b« umU they mj U mnd wHt tibe ktTWjriuob iMve b«ii ««<£ H 
u MON wnl, liowftTer, ta iA» dnn a ha^is <m the grated, 1» hoidor tb« tti^nndpa 
of ibeir irMer, Md to «iid froft by eoTvinc the b«^ vtih a 

Aii> Ji^er of eoidu Theoe jMwado are aoraettmeo ^tuiUed vj& miw, oduek i» 
tdani up by (he root% Mittwiag to them tho ud cnepoeM vhioli <bqr 

hOTO io^ teAdrf — fyy * 

Bo«MDHAViJt gMOthe ftOovug oaalyMS of Fiench beetii— 
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T]le]AJnBll<dlt^Mteret^biell■wetoahowtla.tabeet-IODtulQf good quality, loo 
fta bdl^ firm, tedde, cButtaig a creaking ntna -wheu cat, and being pei^etly aoniid 
witUn; the degree of aveetaHaiaalao a good indicatunL TbedMhdi^grccof latitoile 
■ppeam to fan the aoetbrnn lout of the aoooei^al grovth of beet ia rtfaonce to the 
eatnetioo of wear. 

The first manipalaticma to whick the beeto are mipooed, are mtmded to dear dtem 
from the adtonitt earth and stooei^ u well a« tbe fibroua note and portMBW of the 
neck. The toeta are washed by a rotary moTement upon a gntthg made like an 
Ardumedes’ screw, ibnned round the axis of a sqtarrel-cage oylbdw, which is laid 
honaoDtaily beneaA the anrfhee of water in aa oblong trough. It is taraed rapidly 
hgr means of a toothed whed and pmtoD, 3^ roots, after oama soffldeatly agitated 
ta, Ae water, are tossed out by the rotaticm at the ojUMeite end ^ the oyltaier ^ 

The pMondiyma of the beet le a spongy msis, whose edls era filled with jnioe. 
Tbe oeUalar woe itMll^ which fennt naaa^ only a twentieth or twen^.fifth of the 
whole -wdi^oonsitfa Iqpieoua fibre Ctopiesshm ajoae, however powoifid, is 
iag|ieqiiatetafrne«ittanthehq«orwhidithutfiaaaoeiitsdiia. Tocfihotthlaoljeet, 

, dwMotamtbead^ieotofttefifeaatbmefaniDstriaBentwlriehwifiiearaiidopeonp 
timgteaMt fnadUenimherof theoeeellB. Bz]fieiaieBtc hawe, fadeed, pin^ tbm 
by the aacet o ondd orab la p rm e r e, not more than 40 or 50 v» ossutda can be 
oWabadfromdiebeMi whadttoFtfppnwaiedhy theaednof a graicr pM«mm 
from7Sta«Opiroest 

Tbe b eet t o rt rasp la i np iaa tiWnd 1788, IW h,»i»fto ftattsiorafc of the 

maeUnof hthsAad'plat&inadaof oaat fros, ^fivtded by a dilgr urto Vro^ariato, 

thehaBowdNsaj <lmdyh,t 9 oa«dMrdmf fdfipMry n^ 

K **M^uitar; ths dlmsaa iwm to t«ss^ 
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■works, Mtd which is keyed o^on the shaft h; t it the dnm^ xigger; inOar of 
sapport, 4 blocks of wood, wi^ whj^ the workono pudMt the bort-nwts agUBSt 
lie revolviBg-rasp, «, the oheet for receinog ^ bee^pip, n, the wooden owar of 
the drum, lined with sheM iron. The dram ahoold make 500 tf C0& terns m the 
minute. 

A fow years ago, M Ifombasle introduced a ^rooeas of eztradtii^ tiie jidee from 
the beet without either rsaping or hydranlte pieesura. The beets wera eat into tUh 
shces by a proper rotatory hUde-machme , these slioei were pat into a maeeMting 
ctstera, with about their own bulk of water, at a temperature of SIS^ Fabr. After 
hnlfsti boor's maoeraboa, the liquor was said to hawe a denstQr of B,wluai Itwaa 

run off mto a seeood nmdar cisteni, upon other heet-rootsi ftroutbe aecood it ifM 
let into a third, and so onto a ftfth; hj which tim«i its dea^n haring nseit to Ajp, , 
it was ready for the proosst of defontKU. Juice produced la ms way is tt aM Spa reiil^ 
and requires little lime for Its punflcatioti, but it w apt to foment, or to base n 
granulatiag power faipairM by the watery dilntum. A ihnher obstaele to tlus pro- 
cess IS presmted by the eost of fhed required for conoentratisgaoveak aaduftou, and 
the pro^ has Boooidiii|ly been abanfomed. 

By thepreeeM M. Schuts 0 nbaeli,the soaonfoctare am be earned oa durnig the 
whole year« instead of dnrmg a few winter montha At WaghEnsel, near Chrtaraibe, 
tills ^stem m idopted. The beets hanng been washed, are npidly ont up uto small 
pieces, and lulpee^ to the drying heat of a eoke dre for six horn They ioee from 
60 toM per cent of their weight, the dned root may he kept without iqjuiy for many 
months, and the aagte m extraetad by infouoQ. At tiusecdosaai estahlifcinCTit, whOT 
in 1858 employed 6.000 people^ and tiie hnildings of which cowered 12 aaes <tf land, 
there were 20 infusing resimls 12 to 14 ftst deep, and 7 wide. A ewt ef raw raota 
oort 7d, and she dned root etmtamel 46 to 47 per ocuL cf iqgart the eapkal em- 
ployed was eighty uuIUodb of francs. 

Whether the jmoe is extracted from fresh w dned beeta the S(thieqnei]t pnoeesea 
are the smne. Tlta juioe, hanng been extaaeted eidier by safamou sr Iqr subnuthttg 
the TMped pulp te hydnnlio preesme, is pboed in a diiiiaow Tetati, and maxed wetii 
n mam milk of lime as renders it strongly alkalmeb-it Is foea boiled, gsnenlly by 
aHous Ufa ceppefT coy heated by high presinre steam. The excess aflbMiaraaioeed 
by passing a stream of omrbaaie acid gu timoug^ the liquid. The gM is geundlf 
ptmAsDad by foreioga atreuB «f t» tbroagh mu eoekau cake ftre. The w 
next filtered tfrrooih idetii eonoentratod to a speoiflo graeify of SJP Bl, fifceft 
I throng aiuBB«ldharooa]| and trqpted mall respects similsrly to ofdiiuuy cane aBgm<l* 
a fsftaety. Tfinufo the fueoiMmimn la emp%ed ki moat beat-root eetiftilitfhmaartfo 
there jueaotoe mnafoetaien who oonddne to eeapMute ixoptu veasslx 

Tha laqta amouat flf watev whMh has to be MiBorad m the eoDaeuimticat of boat- 
root JvrelfM -foa am of to mt»h foA that «» ee nu a mk a itka ingeoiMfo 

sppantH|wban«mBtiwitadbyll.CkilorFk^ Theprinc^m toy te d iitoamitiMi 
- itaamnuafalefiftota'ihoabnUlttixx €i ftrud maos nild for batlk^ gnofibaivfhb 
ateiw font trhbh fo like muBiim Ub fi RioC 

. IfaftUBfoMi^lbasHm^hMutflf sugar bsntiuhiieoofsMiitiwufwqMAti^ 

WUA grow^qpwtwMi^ ixmny 









•IvlwwbMi teirt(ea»pliaiinfil?ai,l 7 toM 
^ WA biMdlh flInMicQoiiavf. 
in» wr mK tito Jov- mmMw ef Lbuwim; Mpeeii% !a 

flTSenr Tn^^tten^lwaia, •aAn^mbogw tpoportioa cf iwthm W«Uoli 
giwM A*OU«k It if tod euutanM m thieketi ▼hicf «Qfrer fln or fix 
fimf ottoi te>UiMf»fiiif%uft 0 i 9 evtedaauDg<A«rtt«eK. Tlwran«u|ir 
pofedtoiniTcaCpeitoMilBdOTeui. >- 

TlM«xinhBtoefiBfpI«siif«ttixgKftmoarM to^isUbitantf ofdiftriatf &r 
imoveA'fron Uw ff^ and pvMesf » ymj afanplA After ideGtiiig x spot amoiif 
fliuto&Bdmg Bf^e toeefi X Aed ia sMOted, ofllM the migar~eamp» to i^ect the 
ixuhB* f WLlh f 0 {>«Miirf ftolbe TioMitiidM oi the weather. One or more aogen, 
ArewAitljPlm an iaA to dnmeter , amall troagha for KceiTiiig the lap ( tam of 
eWcr W'SlAob, 8 or 10 inehee lon^ Imd open throog^ two>third«of ucir loDgtb, 
end eoReapoDduig in eixe to the xager-bite % pub for anptyiog the tronghx and 
a^ayiag the ai^ to the eamp] boileri capable of boihng IS cor 16 gallone , moiddf 
reoMTing Ae map in^ufated to the proper conabtenee for coaoiettog mto a loaf 
of BOgar, a^ Itudy, hatobetw to eat and eleare the fuel, are Ae prineiul oteDBila 
leqeisita for thiamamifootare The whole of Felffoary and beginning of^roh are 
tl^flo^ eeaeoB. t, 

Ihe traea a» bored obliquely fiom below upwarda, at 18 or 20 nuhea above Ae 
groniid«*w]A two hole* 4 or 5 inchea aannder Care most be taken that the anger 
penetraln no mne timw half an inA UA thealbnmitmt or white bark . aa expenenoe 
^ provad that a greattf diecfaarge of aap takes plane attfaia depA Au at any other. 
It 19 also adTiaaUe to perforate infoe eouA fooe of Ae trunk 
The tron^ whiA eontauia a to 8 gallom, and is made commonly of white-pme, is 
aet on the gronnd at the foot of eaeb tree, to receive Ae sap whieh flows throQj^ Ae 
two tabes inserted into tha-holes made with Ae anger j it la 'collected together daily, 
and earned to the eamp, where it utoonred into casks, out of which the boilen are 
saddled, la every oiae it ought to be boikd withm Ae ootm of tjo or three days 
' 'owing oib of Ae tree, as it is hable to ran qmokly into fonnentatioiQ, if Ae 
' become mild, 'fhe evaporation la urged bv an active fire, wiA eareftil 
( dnnng the brnlmg , and the pot la cooUnmuly r^Ienuhed wiA more aap, 
i body has aaeamra a ^rapy oonsiatenca It u Aen allowed to cool, and 
igh a wooUen doA, to fiiW it ftwm impnnttea 

f rntt a naferedinto a bmier to Aree-'foorAe of its capaetly, and it la urged 
L fin^ till It aeqmra Ae rsqniaite consisteoce for hung poored into the 
■ or l^epared to receive It. Thu point aaaoertaised, aa naoal.by ita 

exhihiusg a gnmolar anieet, when a fSsw dnqia are drawn out mto a Areod between 
Aa finger and thnmlx £f in Ae contae of Ae last bmlmb the liquor fooA op ccmu- 
deiaUy, a ABoU hat of butter m* At u Arown into it Altar the molaaeea has been 
dadaed foom the oonorated loaves, the angar u not at all deliqncMent, lAe equally 
Imewa aagar fom. Aa eana. llapla anm la ul taata ocpiaUy ageecahla with aene 

nA dKAttfemnuL WaU. ^l^buBaiL tfO&iuaA lA. XA. J jae m ^KlfiXn. ^IxA. tlOlAdf m— 

aaSDA 7A tfWKrfiCNV iv WM* nr> 1 Blf« lA V nROa ^ VB wBO Wat miaKwB vfi 

JBno^ 

The period fianng which Ae trees ducbsiga Aeir Jnieea u limited to about six 
wefkx Towards Ae eod Ae flow, it u lem aboodant, less aaiwhaiine, and more 
diflcnlt to be ciyataihaed. 

Inapriog,wbenp]eDtifol,iiiapleii 2 garaellaaalinraa 8 ipcrlb( m printer it some- 
times niea aa bi^ aa tSd. ^ 

'The total protonm of m^e angar has bean estimated at 4S mtlbona of potmda. 
sr Ae eaelRDdxed. and twenty-fifth part of Ae wbdc quanb^ of eane maar extraeted 
for Aa qaa of man. The maaiifhetiire of maple sagu' dumiiiflKl pearly hi praper- 
tisn aa Aa ^ptive American forests are cnt down 
IVuam MKua-^Ths manafitotara of ngar foom atanA derived fimn potatoes, 
Avia wMfiy awtter,aadftMii ngi, can be e&oted ^ treatmgAem wiAsoliduirie acid 
and heat | Imt the pvoeeaa, fotereattng thoigfa it m, ia rarely if ever ads{M at pre- 
aen^ma Aa angar Ja infinior m quality to Ant obtained ftcaa the sane, and dearer u 

The ^ooaaa for aakfog aim from potato starafia to inlx tflO gaikna of hoffing 
r iw Iha sf^ f— ^ » . 


eveiw klfi As. (/the foanla, wd S Uw. of Ae atMOgeto fnl^arwaaiA 
11A ntoK fo l(^ ato 12 hoaci to a large vto; ato of whitedediAimsg lead 
I^hfifiatofiahatt^wto aw emiiiwtod wiAmhigh-st ruaw e steaw beitsb 
Aftar bAf« Aoa neabarified, Aaaeid Uqud isiicitoia^ WiA ebalk, flilead, and 
to avtotod to tlte dead^ </ afanto t40A Id tlw hdOiag feenifatalaNb srnMat^ 
‘to^vAaaeobMto fop Whw Mtiw af Ait Aatoto left laMsaffiWJWW 
dya, A nmufaM a ftM ai l w ' to«w<Sb»MhC Jwd fownean na ni 'Wili fivr acB^ 
- ^Tipaefito gwvtqr Wto -Mlf atoM twAe to of Aaqi^ fi 
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fiqwd SMify M lUn « min'} on eodmgtoiB^ittilMfliecoadbHl||Mtf4[f iMoe/, 
SM at 100** lUtr It Ini dttt Tuoid tMsidL It noM 1 m leftacomleMfklaM 
at MU bqCbre It tcaovcn ita prirtue Mate. Wbm beatadto ITO** it tiw'biiiklp, 
tilwe$ off otM^toiilk of ilsi irs{^t of mtcr, 0 ,nA ooaeretes on oooliiiff Into a 
7 «Uoir, brittle, bat dpliqBMoent man, like barlej anger If tiw ittiu be eenecfttiaMA 
to a mnDh greeter denutf' ^tn 1 848, no to 1 86S, or if h be left ftuadf eoUnlOBa, lO 
eitbereBM It wili not gnnuate, bat tnU remala either a rUeid magniB, or become a 
eonerete toan, vbeh may faid^ be pniveruedt tbon^ it » ao ddrq[nnc 0 at ae to be 
unfit for Bile as augar. 

The Iblbming table exhibitaaeTCM] good aoelyaefl of tbe potato — 



Good nnaeoTado sugar frmn Jamaica ftises only aihen boated to 980**, it tnma 
immediately dark brown, and becomes, in &et, the snbatanoe called by tbe 

French, 'tdiioh u used fbr colonnng brandiea, white wines, and lujnears. Thos slnrd 
or grape sugar la well distiugniabed ftom cane sugar, by ita ftiaibility at a modenA 
heat, and ita nnalterahility at a pretty high heat Its sweetenAg power is only two> 
fiftba of that of ordinary angnr A good entenon of incompletely formed gr^ anger 
IB Its TeSMtlng the action of aulphuno acid, while perfoody uoehanfied atardi or cane 
angar la raadil j decomposed by it If to a atioog aolntion of unperflectly aaeehanfied 
grape aunr, nearly boiling hot, one drop of snlphurie acid he M fUl, no perc^uhle 
change enane , hut if the acid be dropped into aolntiona of either of the ether two 
aonn, black carbonaceoua parbclee will make their qipearuicei 
The spemflc gcaTity of cane and beet root is 1 577, not 1 6066 as gnea 1^ BeneUns 
anh elom , 'inai A anrdo sugar, m crySidhine 'nftts^ n or pe^apa 'I'VO, as it 
▼aides a little with ifa atate of dryness. At 1 348 syrup of tbe cane coDtains seventy 
per cent, of sogar, at the same density syrup of starch sugar eontams seven^-flve 
and a half per cent, of oouorete matter, dn^ at 860** end, therefim^ fined 

ftom the ten per cent of water, wbich it eontams m the gmnalar state. Thus, aaotber 
distinctioQ IS ghtained between tbe two sn^ m the rdatire densities of ftimr 8olu> 
tiODB, at like ssDchsidne contents, per cent 
Aiumdl charcoal One of tbe most importaut oonsideratiottl fof,n sugar refiner is 
to fhmiah himself amply with bone charcoal of the best ^nahty, and to devote au- 
s^nng attention to the process of reTivifleation. The theory of the sotNm of bone 
charcoal npon sblationa of raw sugar and other ooloiiied hquM need ook he disenssed 
here. It may, however, be obser^ that but little is known npem the anl^ect, and 
that die bebavionr of bw oharoosl with respect to mettUio oxides and varions aahi 
la as retnsikidile as its actum npoB ooburiDg matter 
After the row hquor has been passed otmtuinonsly throng a filter of bone ahsnwel, 

nw be aweOT^m restored by^^following 8®**^ jower 

Fine Washing with water 
Sfeoand. Fwmeotatiioa. 

Thud. Wadibig with weak hydroehlotic acid. 

Fowth. Long exposme to air and nKdstnre. 

Fifth,* to ndssMi 

Tha last plan bung die oi^y OM vblah doetnstmatsrially b^dre the cfiaMoi4,]nid 
hwal oonyillgaly leetore s its po««r, b the cosns almost invxrfabfy ndcnMli; Hi 
howem pre ee ded I7- wnddaig wlA wmer, * 
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latifc»i»rflilliwrii%wwhii»<irtfl»>Mrfitf^^ ' 

AftnM^SMifa^^lItgM^ Macighttcn iMbM vide ii fhMd httwtm two 
iMtM^vUr efcwliwt with enuDBoltfstei | 6Mk chMifar eoatMM tUi^. 

two oMt-lm jdpM of ftv iadmdfaaHttr rad siae ftet m Ingtk, wkoMostnaatito 
mArbi^IM tap Slid bottonofoukobnatert totbeJbworoDdofMohpiMiBAtat 
m oDBlor ii Mipoadod. Vim the dwreooi kib is in om, Ao pipM iUted wiA 
charcoal an jufataiotal at » dollnd hnt, and the clureoal is wsAdnwa ftou Ae 
eootaw a neamred ^pwtMsaat wah mterrah of time as to allay it to he fear honn 
onder tb* tatHn of the heat • Hie whcmtesfet of A» ^aa are, cfaeapacH of flat 
coat atal dufiody ; its djead ta a t agea arc flat, Aat the dianoal u vtieqiiallj 
boint, ^ pncMtar Ac fhrnaoe bemg more heated Aaa Aoae flirther remoTed froia 
it; •ecend.the kitoa leqniie frequent repalii some of the inpes facing datroyed Ij 
Ae flnt third, Ae anonat of Ael leqaiied i9 large ; flniHh, the pq^ are qpt to 
beeenedboko^ 

SeooBd, Barniiig m flic-eln ohambers. 

Ihia plan, jnepo^ by Bfr. raker, aflmdon, vod. improTed by Mr G F Chan- 
trdl, of Urerp^ u becoming generally adopted The pun ootMictt m S^ngug 
BlBtow<dHwA^eeB^oaed«f fixo-tilea, aadcontaiaugAwcoal, between eaaalLfttf. 






Um flriitg floor. TheadTMatagn of fliig ^itam are, fint, tihe oharoDal it *07 e^oallf 
bamt, Moond, amoimt of fbd roquired a amall, not leacbing tea per cent ot tM 
dureinl rebnrned ; noa-lubS^ to get oat of order { the ditef di«ad«imtl||e ig 
tte amoant of first eost 


Third Bebursing in rotating i^mden. 

This plan like the thrmer, the aalgect of a patent, Is naed at the eatensiTe esinV 
lUhnent (d Bb O Terr, London, the r^ndantf and tihe ezeellenee of the result 
Jbemg comkknd hy hun a nffleient etanpeDsataon for the coadmess of the proeeaa. 

Fourth. Behnnung I7 means of sapenieBted steam. 

This iDgemoits method vere it not m the expense of die apparatw, and pnetioal 
difflenltiea, wo^ snpetaede the premoos nethodBL The appatatos^ is the iiiTe»> 
tioD rf yiff- Laarene and Thmnas of Fhna A fhmaee is eonatnmted, m ^ flnee 
of which a nunber of esst-tfim tabes eonnecfcd together and rangi^ in oiider, 
are piaoed , die parodnots of oembnatioii, after na m tai n ing the mpee st a hij^ 






m: 

Tkn^ailiiiliKmrirtlfcw hm iM&eii an tiboM atttik mort npiUy raMnrr 6i» 
««i«LMin*»tm9eiptia«af«MliaiKbtf eharend to a vnifiiim tuipwitnm 
’vahTtaIivl. W& 'wUdi lAait ofiu bci^ leaftily «o<Aed irUbcwt ewlMt 


, nasi 



The utSneneei of tnoe «iid taapewtvret m the rehnrnhu orooeMt &K rerr maxhcd$ 
in the hart nwidiited reflsoiei tM decoloonog power of fte o^rcoal » ncqoently 
exanused and taeorded, and an analjfrti & «luureoal U made each month 
Tie fiiUoiring table cootama die avenge nsolta of manjr aaaljaea made bf Dr 
Widlaea Gla^v» of aevcrsl kisdi of raw augar aa imported into Gieenoek and 
Gbrtgof, and of the difBareat prodacia of a Greenock angar hoaae 
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ihomifaK ma am^tt oB. per *‘^if In li^i ICpIM tlimlnm u 
teft jnad intir^ ttd ebo Ibe amoont tt nrrnnnT enririk inlpgffllnn tll< t» m 
nigu. . ^ 
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AeAnel sagar kdIl eugar 
cudy . - - . 

Unreflued - . . 

Ko^ equal to Iroink clayed 
Bqnel to browa MobootriIo 
S ot equd to ditto . 
Sugar cane joioe 
Syrup or Tf^etable juice • 

MoJaasea .... 


C«ta 

Caminitea 

fwinliw 

Rata afjjpm^.wd vbea 

[ 946,668 

4,544,717 

968,164 

8,728,063 

1,298,487 

17,488 

1,281 

5;9.504 

£ 

1,668,768 

6,496,366 

1388 514 
4,708,919 
1,476,658 
1,6953 
1,286 

880,086 

pcrewt 
* 4 . 

3 18 4 

{18 10 

US to 
{10 6 

12 8 
» U 

5 2 

> 6 7 

6 7 

5 5 0 

13 6 

Rpnl 6,18&> 
Hay 5, 1863 

April 6, 1857 
„ 16, 1864 

M 6, 1857 

„ 16, 1864 

„ 16, 1864 

„ 16, 1864 

M 16, 1864 
„ 6, 1867 

. 16, 1664 


SUGAR O? LEAD, pr^rly ilectate o/ Ltad (Acetete dt plomi . Sd dt Satume, 
Fr , £n^rraiout ^dnocy^^ojpiiejier, Germ ),]a prepared by atBfolTiagputulitluifgP* 
with beat, m atroag Tiaegar, made of xaah, wood, or viae, dm acid be aetu* 
rated. A copper boiler, readered uegatiedj eleetncal hy aoldenug a attap of lead 
withia If, 11 tbl best adapted to this prooen oa tbe great acale 3S9 parta of itoely 
ground and sified oxide of lead require &75 parts of ttrong aeetle acid, of spec, grar 
7 <^ Buiiae, fbr aeutraliiation, aad afford 9S0 parta of emta&iaed ngar of lead 
TJia oxide idunld be gradually apnolded into w laoderutuy hot naegar, eon- 
atant atimsg, to prereot adbesioQ to the boftom ; andurtien the proper quautitf is 
diHolved, tbe aoiulioa may be weakened with aome of tbe waabuiga of a ptrecedrng 
proeeaa, to dilute the acetate, alter whleh the whcde ahoidd be heated to the boiUng 
point, aia^ ullowed to cool slowly lu order to lettfe The lonpid Bolutiai iato be 
dimwn off by a nphon, ooiio«iti«ted by boding to the deinity of R, taking esre 
that there be always a ftint esew of addL to prerent the nacstbOi^ of any bam latt 
bemg ftnned, -whloh would ntefloe with the tonoaition of xegdar cryaiala. Ouuld 
the ocMestntfdhquor be eodonred, it may be whitmed by fllttetaa throoghginiuilar 

Stoneware Teasels, with aaiH ^ace, answer heat &r erystalliaeic. Xhn «I|mi 
ahoalA be ameared with aaaidls.graase, to ppareut the nit erec^iw «w Asm iqf 
q/fcreae«if Bytetfa ii. The ayiWa am to be diaiiiod, Md dried nt u atofvHR^ 
vary aUf^y heated. Rd«aemBiteuiri^tliteRnaB,aitoa,wao4md)AMMWd 
w A amf id aad etrtmg^ drted, iaid% tohft Vm mnmlitt 

Fnaea^toodter wtten 1 MM to tolM goedeayatoH th^a9to«U ha 


















Mflktit few jBMMlSflHlIrtMBtfi vim ■ MAoBrtBflmwrfii idfil W 

SStiZlSX^LSS^rb$ mvmMt 

vd Ife* die «xtiMtiMi «f twn acMiQ Mid, 

AniaiepmnlielheprepentlMef imireriMdlBtonMvrtnaffMid. othenriie 
ambdmn&MldvM vutedleaooenimdngdnwlati^ ’Kiv Mft erjetallim 
bwdoarim.t m i p ewMt,fc«r«»d dx-vitod pnmi. fWm a tnodentely eoooeBtnted 
■dadoai ketftmmitNUgW sMibl in wnU hm^ <irI»oti hare a jrdtov eait rf 
tte add Im beta fa^pnra. & liaa ao amdl, a sveedah aatringeat metallio 

faitoi a weddo pawi^er^-HB; ft eOerems OiMj in a dry atmaaiihm, and vfeea 
kaatad abm S19^ F it firndtany and loaea all ita water of siyatalliaatioa, together 
viai«omaoetbac 9 d«ftlbng bloaitowder which paaaea dowlj in the air mto oar* 
VmteorieaL If Imtedui 8 S&<> V hia 0 htvxei 7 lMtiul,asAatataiglKirtesapentare 
to deQonpeae^ dwengiging aoebc and ^arimlc aojda, and aoma aoetime j the lendoe 
eosnatiBv ef Vair IMy dmdad ud oomVnauUa snetaHie lead. The crratals of 
•oeitaiaal lead«Biolae4it tfanee their w^ht of water at 60«F, hat m macbleeao# 
hdln^ water, aid hi 8 pane of aloohoL The adothm Aieh^ reddena Ittmns papco^ 
althoim it a^uta'a green odour to aymp of rioleta. The eonatitnenta of the 
ealt an, SB 71 e»da of lead, 87'08 aeetw acid, and 14 SI water, hi 100, or 
FhO.C>BHF^ 8 BO • 

Acetate of leid li mnoh uaed m calico-printaig. It le pouonona, and oa^t to he 
premred end handled with attention to Am oironiMtanoa 
Four anhaoetatee of lead are gMimlly acknowledged to ezut, -ne — 

Oxidt of ]a*d Antic add. 

SeagnifaaiiO ditto - 

Bihancaoeute - l 

Tnbaaie ditto •••<--..3 *1 

Hdthnsiedttto - S I 


‘) 8 hi 9 «ihaaie oeetela. aPbQ, 20*3*0* + Aq Thia u obtained Iqr heating the neutral 
Bcetde m a oapaole till the Ibaed saaaa beeomea whtte and porona, Au la Aen die* 
adred in water and eraporated, when on eodiog pearl j Iwmna aeparate , Aey are 
adnUe m water and deohd, and the adobon poea c at c s an alkaline reaction 

I>ihane orefatttL Tbe ealt, whha in Mld»o, la known la Goahinf a eairact, sod to 
ftmMd hy bmUng togfher a adntm of the nentral aoetote and an equivalent quan* 
w of pore lithnge (nude of lad). In Ae add atate it » erystalline, and eonaista 
frf2PM>.C<B*(F+Aq 

IVdoato oeetola. SPMb C*IPO*-f Aq This salt u the moit atable d the snhaalta. 
3 to lAtajlied in the eryetaUine atate, by leavuig to iteelf a eold aaturated aolntton of 
At neutral eoetate, to which one fifth of its volume of osnatie eTamonia haa been 
added. Ik may aim be xaade by digesting 7 parts of pure Utharge with a aolntion 
eeniuniag t parti of the eryatalliaed nentral acetate It forma loog aitkj needlea, 
wbieb are veiy adnble in water, hut uiadnble in alcohol, Carbooie a^ tmosinittei 
thntegh the aolntioit preeimtatea tiumoeas of oxide of leeA in Ae atate of carbonate , 
a pirooeaa fawg amoe deaentwd Tbdnaid, fbr making white lead. 

Serhane wceftite 6PbO, 0*H^+ Aq Thia aabMt la obtained by boiling any of 
tbe oAec aoetatea wiAan axeeia of litba^ie. It laa precipitate, wblA, when examined 
by An mao E«ecope^]pneesu a cnataUme aapeet. It to ahghtly adable m bodmg 
water. Aon lAiA, m coding, whde silky needles are depoaiteA Ths ult is fire- 
> fiiand m oommereial white lead. Tbe aolatuma of anbacetatea are rapidly 
.nosed by the earbonto amd of the atmosphere 
LFHATE OF ALOKIFA AND POTASSA toalnzn. Sea Airac 
SUliPfiUTE OF BARYTA to the mbenl called Heavy.Spar. Bee BabtzA 
fttfnun, 

SntfHATB OF COPPEB. Amoa er Eha Fifrtot (Ytlrfal de Ch^r^ Fr | 
G«nn.> ^ aaalt eampoaed of snlpdiorie addsod oxide of copper, and 
naj be Acaied fey ItoiZiqgAe coneeatratad amdi^on Ae metal, man ino p^ Rii^ 
hewevaTf snatnial ^odid of rnanj eopoer mmea, from vAidt it dove oot la the 
Am of a blM wateiv betov Ae raaatt cf M ufiltnte of water over copper pytitea, 
wbuh haa ibwom exjjpanttad fey Iqiy axpomre to the air hi nbtemoean exetTatiMis. 
Tbclindatocencaiitratedlvhaatin oopper ve«ala. Am set aaUe to eiyateUiM. 
TheiaiklocmhtehSqoeApr<4AtAlablaa,ofafi|Mblaeooloiir{ baa a 
of S^IOiianacwb, Jia^pwniNn iBCtolBn teete t and, cAan awaliowed, it ogaoi ridwt 
vomittog. ftbaoMieaofapi^dfrtyblBibaadafitorBaeeaah^djr, oniMwanoaBre 
to Aaa»t whaaAodanfeitetoialadttt laaasMmt o«Acf water, and filto into a 
wdAtohMwte BdMnaiaisiBto crwataddO^addA sof bdAiFmi^f 

ef «ipdatltoeA‘«diAMtB of co^^ a f e- wM i^ 8 l* 8 D| add, 8 k'»t and 




SULPHATE Of 


intNVSS'M. I«»uMrf e aapfcKaeiitlnftk awwfay hia 
tiosw graMijpigiBnM. 8t» SpBWBTa nd flevmHttmm ^ 

MwdlaAla&iglaiid, AeteMnfjwiiiUa tvadCMl^^ rf U jplWl 

and ■MdateCmaowng them, to prerBBttbfif bang itttiAe d by Wada w iT mmk 
Sm 

SUiPBATE OF IRON, Grew mln^ Copptnu (GNfNwaa tarft, Vt^ 2^ 
otinoi; SnAwi^Mniirai £i4mmu^ Oem.), it a e^itaUm oowj^eanA «f odMwte 
Boid and protimds of iron , haoee oatled, by oheut8U^ tlM pnaoMphalBt taa i wtlit 
of ae-10 of baso, SMH) of load, aad 44<oo of trater m tM pait*; «r of I ynow 
oquoaloat vt pratoude, SAf-t- 1 of aeidy 40. + 7 of votar, 08,-* IM. Itnay bopnapmA 
by diaaolTing inn to aatnratiOD in dilate anlpbsna add. ev^ofatu^ tin adaiM liB 
a pellicle npos ita aat&ee, and aettmg it aeide to oryitaiiwe oMperaa -of 
oommefoe it made m a miwb ohei^ way, W atratz^ng the nrnlca Amnd m tlie 
coal meaaarea iVtindkias and SiHnMatM of ffio Oermana), upna a aiapiBg podffied 
ydatform i)i atc^ IcaTUg the anlphide ezpoaed to the wea&er. «» abamptioa 

;of oxynn, it effloreicea, Uxlriatiag with vater the anperaiiliAi^odjm thu flnined, 
aatatmong the exceai of acid with pUUea of ddiroii, then er^omti^ anAmyiddlieiiig 
The othcf pyritea, which oocoia often eryatalliaed, called by dia Oenaaoa Aku^OMm 
or RiAihMi^iDaatbe depriTeddapartctf Its anlphnr by ij&faiatiain beftw at aegomm 
the pK^ierty cf absorhi^ oxygen fhnn the atmoe(di^ and Oiereby pdiaitig from 
a buol^ude into a buulphate> Alam achiat very comnionly ooBtaiu Yitridk^ and 
affoidi^ after being roamed and weatb^wom. a considierable qiumti^ of coppenta^ 
which miiat be oareftilly acpamted by cr^tBlhaation from the alom 

Thu hqn« oaed formerly to be ooneentnted dmedy m leaden veaaifla, bnt the 
fint atage of the operatum » now oarrud on in atone cibb^ of ooaaideraUe length, 
vanlted orer widi bneka, into which the hqnor u admitted, and aatdeoted at the 
Borfhoe to the action of flame and heated anr, team, a faraaoe of the rererberatMy 
kind, oonatmoted at one end. and diaohai^ng ita smoke by ahi^ obimney raised at tna 
other See Soda Manowactiju Into this diloog troo^ resting cd dense day, 
and rendered tight m the jomts by waterM»ment, old mm u mixed widi the Itqnmr. 
to neatrslue the exeeu of acid generated from pyntea, aa also to corraet die 
tendency to auperoxidiaement in ooj^raa^ which wonld it^nre die fine gzwii eohmr 
of ^ cr^atala After due ooncentration and saturation in tl^ aniflnee eirspomtor, 
the Bolotion la ran off into leaden boilers, where it la brong^ to ^e proper density 
for affording regnlar crystali, which it does 1y alow coolingrm atone ciatema. 

Copperas forma aea>green, tranapaiant, ihomboidal pnama, which are widxmtamrll, 
bst have an astnngent, aonrb, mky taate; ih^ speedily become yeUowiih-brown in 
die<aiT, by peroxidiaement of the iron, and emoresce m a warm atmosphere, they 
disaolTe m 1 43 parts of water at 60^ m 0 S7 at 190°, and m th^ own water of 
cryatalluation at a higher heat This salt is extenaiTely naed m dyeiag Uach. 
especully hats, m making ink, and pruaaian bine, for Tedocmg mdigo in &e Une tb^ 
JD the {^tna Uue tor miAit^j the Oerman ^ of vitnoV "id m mai^y ohemieal 
and medieioal pr^ratrana. 

There la a persulphate and a aabpersnlphate of irom bnt mey belong to die domain 
of ohemutiT The first may be farmed, either by duanlring with b^ ona part of 
red oxide of iron (ooleothar) m one and a half of cooeenteated selpharie aeid, or by 
adding some nitno acid to a boUing-hot solutxm of ooppmas, to which half u mmA 
salphnno aCid has been added as it already contamedL It fbnna with gnlla and log* 
wood a-veiy black ink, which u apt to became brown black 'When erapmated to • 
dryness, U ^ipears aa a dirty white polreralent anhataace, which ia MloUe m aleohoL 
B eonsistSitn 100 parts, of 89 48 of red oxide of inm, and 60-03 sulphono acid 
* SITLPHATE OF LIME. See Gynm. 

SULFHA.T£ OF MAGNESIA Saita (Nel asNr. Fr, . Bttuntix, OenL> 
Bee^Mlomsta, Spuhatb. 

SULPHATE OF MANGANESE la pm^ared cm dm great aoile flnr the eaBeo> 
printera, If expo^g the pwroxide of the metal and luKoal gnnmd togedMT, mA 
made mto a paste with sulduinc acid, to a heat of 400° P On lixinittim dm 
oalmned maaa, a solutlim offtbe aak la obtained, which b to be asapeatod aad 
eryatifliiwd. Itfbrmspak amcAhyatHioloaindpriiinB, whuk lmwfaaat}ugeiithi^ 
taito dwolve b d| parts of water, and coonst of; protoxide of vmagmm, 
snbtaneaeid. 8637} and wu«r, 89*80^ m lOOpmto. 

toLPHATE OF MBRCUBY SteUmaoaww. 

SULPHATE OF POTARBL 8«e PavAM. 

sulphate of BODAu«amaMB^toiM<akto!toi^ibk»BQtot)to«Mtot<|^ 
ebmabt who flist prepamd lb SmBooia. -i ^ 

iniLtaATE OF zinc; eased alM WkM tiaaamnrfj Iftjflhe 

hf waA&ig the eddesd end lAareaeadi- stdjj^fte of eiee et IttolkO 



i|A 8t7CFSO& 

M iWlK Ute vMtiA »» 

Utkmtti, tiiK WH$ "kB iMaa» mfi* maSj^4BmBMBg mw! tn 

4Si*i«d|h«rio«^niVomiBgtMi<nr3rtliUU«g^«iltfs^ It fbnns printtio 
‘tfmtdikvkiAlum n thqEefflorMea at 
ifftiTt dWt»1ii M parti «r i»«ter m 6Q0, tad oonuit oe^-wdde of liae, SS'Mt 
«oll.m<l Sid^HlcofcIiio b H«d Ibr ptvpanng ^rvloff oili for 

wbUm, nd ia the rwr^ «r mfat uAw of tiM «diw^^na«a> See Znc. 

mn^HATBS ite mIum ooay w nw «f vilpfalirfa ind inih oiktiHd liues. 
■daatMt Quaatf^ of Bmib WMinl tewoohitiOD maj liedeteoted Iqr pioointate, 

t— IB vine or vuiintto aeidi irhi A tbey afilm 'with ahrata or cUondo of 
iM^inn. Tbor ata noMly in aleolifiL 

OF cISaOK 8ee0aH8Mi,BnvxfEun. 

BHIf HIT£8 ate a daai lallt, eraiditaig of anlphnroas aoid, eonbuied in 
oqidnlent nronoftiwM vidi 4ie fnidiaed bafo*. 

SULPBuBELB b tkb naiae given by Beraelma to a claw of Mdts ^hieh are now 
lyiM ■nUudea.— H. X. B 

SCLPH^ BritmloM (Satjh, Fr ; Sehw^ Germ.), is an elementary aabstaitce 
of great impottanee. It ii abimdantly dietrlbnted m nature, eiti^ m tbe ftee state 
or meoanbnatkn with other elementa Inthefireestfiteitiefbnnduithree diSrrent 
Anmi li^ as ktdney-tbapaA inapt dmaainsteA throogfa iSyen ti terttarf and eon* 
tBBWoeaneoaa fcmiatioiu j Sod, m irregular maaaee la chalky tbrnutioae, aaaooiated 
wiw gyptim and rock aalt^ Itis under these cirenautaneea tw itu piucipdly found 
in tbe miaH Sidly, whidi nqiply nearly all the sulpbur of onumeree m Europe 
Jiid, as BablimatioM amtnd die mouths n£ Tdcanoes, where it Is mixed with ue 
ashes or gravel Tbe soUhtaras of Guadalonpe and Ponasales supply it iit thu state. 

The aoliAar inuies of Sicily, of which die prmeiiial are situated near Cattolica, 
Grrgenti, Lieata, Galtaniietta, Crttaadhetta, Centorbl and Sommabiiflii supply annually 
immenae quantities of sn^ur. 

Sidpbor IS alio ftnnd largely in nature ia eunbiosuon, as mlpbunc acid, and with 
lueCali ibmung sn^ihidef , thm latter eomhinatiODg are known as pyrites. 

Tlie process far tbe cenoation of the snlphur at tbe celebrated solfttara of 
Pouxsales, near N^les, where the sulidiiir u oondensed in considerable quantities 
moDgst the m'vd coUceted in the circle which forma the interior of the crater, u 
conducted M wdlows , tte mixture of sulidiur aad grarel is dug up and submitted to 
dutiUadon to extruct the suIiAur, and the graTvl is returned to its original place, and 
ia Ac oenise of abont thirty jfreaxs is again so m sulfur as to serve for tbe same 
process anin. The distiUation is eSwted in the following manner — Ten earthen 
poUMt of about a yard In height, and 4^ gBUom impensl in cspaci^, bulging iu tbe 
middle, an ranged in a fltrnaoe called a ^lery, dve being set cm the one s^e, and 
five ou the other These are so distnbuted m the body erf tbe walls of the gallery, 
that dieir bdly prefects p^y without and partlv within, while Uieir top uses out of 
the ’vault of the ro^ The pots are filled with lumps of the sulphur ore of the sise 
of tile fist, their tops are closed with earthenware lids, and ftom their shoulder 
^oceeds a pipe of about 3 inches diameter, which bends down, and mters mto 
another oovmed pot, with a hole* 
u its bottom, standing over a 
tub filled with water On ap> 
plying best to tiie gallery, the 
c sol]^r ladts, Tolibliscs, and 
rvnsdown in a liquid state into 
tbe tubs, where it ooweals. 

When one opemtion is finished, 
the pots an f«*duuged( aod the 
process is repealed. 

The solphiir tiraB^btakmd is 
shU men or leas hmaui^ and 
in tfas state sen be ga^ m 
the maasAetaM ef splphoiSe 
and , It Is therafine fldtis^ to 
aacAer aRDoate of pwnfioatwa, 
wUA wSmbedMwd.- 
mpMseats one of 
tite eaiMmit ntorta amd at 

UmstUsiftirtaW aalpter, 

whenckt it U'mObAwi ««»• 

iato wqpoaiq, vriMkam 
|sfiintoalait» idi i mkw hr e oft d tn a rtite u nabc^y, a,«f Aewtoitfiim inmfoC, 





8 diMMta iMb flriclb iifliAi 

■od noeivei»<dtam of BowUAf onivfalibBr. n^grttttJiflk 
1>etton,irheB«eaeiiHiieriwiftad|di^miniditi«ite A«Miawj 
M to the to^ aad 00 ^ irlA wBd, tlieMMw b 

TIm olMmbeivd; k$»^loafL U iSlS 

ibkk. btliezoo^ •toftchgable.Tdvwarflap-doon^*, lOUdutoiu^wtf^taft 
at tb« bottom of tlM0bim^7,e TheeordoftroMBiiigtbeitilTwaivbadoiutolkia 

ndo o/tbafimBee. Tbeoatneoe to the ebambnlg abut mdiaa Irak 4 oo& 
oroootte to the nt«rti,ilieEe are two aj^ertiiroa xten the floor, lor tdung octt aal- 
imur. EacAoftfiettro retortabelioii^ff 10 adhamber lichBrgBflirHhTbopfl ottdtL 
of oslAsri hniotne ioflred Ani; and with a ^tle liMt, left the brtaMtone Itaoth 
Bboiild oveiflow , but when the fltmea hegm to riae (t^niHBalj, with a atnatger flames 
The diatUlittioQ etHomencev within an hour of kmdluig the flre^ and la eowetad la 
aix hoon. Three hooza after patting fixe to the flrat retort, ib» aee^ » mlihe 
manner aet m ^eiatlcn. 

'When the prooeu of diabllation la retmned, after haring 'been loma time aoapended, 
exploeiona may be apprehended, ftom toe pretence of atmoaphenc ito} to obrinte 
toe danger of which, the flap-doom mnatbeopeaed eeery 10 annates , bnt to^ shonld 
remauLmoaed donog the aetting of the letorte, and the reflnz of aali^rona ttooei or 
amd slftoid he earned off by a draught-hood over the retorta. The distillatiat ii 
earned on withoot interruption dunug toe week, toe oJbargea being repeated tour 
timea in toe day By the third day, toe chamber acquires aw adegree m heat to to 
preaerre the sulphur m a liquid atate , on toe siato, its temperatore becoming nevly 
800^ F , girea dto sulphur a dark hue, on which account toe ftunace is allowed to oool ' 
on toe Sunday The fittest distdhng temperature is about 248°. The sulphcr » 
drawn off through two iron pipes oast m toe iron doors of the onftoes on the aide of 
the ehainber opposite to the moBioe The iron stoiqiers being taken oat of toe months 
of the pipes, the sulphur u allowed to run idoog an iron spout placed orer red-hot 
charooal, into toe appropriate wooden mouMa. \ 

lu some plaoes sidphnr is obtained from toe metallic nlphidea (of iron and copper) 
which eontam a large excess of anlpbui 

la Saxony and noheauLi toe aulphidM of iron and copper axe mtxoduced into Urge 
earthenware pipes, which trarerse a fhmaoe-gallery , toe sulphur exhaled flows 
into pipes fillk with cold water on the oataide of the ftirnaee, 900 parts of so^hido 
afford fhim 100 to 160 parts of sulphur, and a reatduum of pnotoaolphide. 

Pyrites aa a bi-aulphide, consiatug of 45 6 parts of itod, and. 64>6 of aolpbnr, majv 
by proper chemical means, be made to gire off one half of its snhdmr, oraboot 27 per 
cent , bnt great care must be taken not to generate aulpbarona acid, as is done very 
waat^ly by the Fahlun and the Goalar prooessea. By toe latter, mdeed* not more 
than 1 or 2 parts of sulphur are oblamed, by roasting 100 parta of toe pyntoos ores 
of toe Bammelabeii; mines In these easei, the sulphur is burned, mstw of bemg 
sublimed. The residuum of toe opezation, whenit is well conduoted, is Uack solidude 
of inm, which may be profitably employ^ for makmg copperas. The ^paxatos Ibr 
extracting soljdmT fWnn pyrites should admit no more nir man la bare^ neoessoiy to 
promote toe aubUmation, 

The great disadTantage In toe anlphur prepared ftom pyrites that some of toe 
pyntea contain a large quantity of arsenic, and toe sidphar thus obtained toom them 
gmemlly oantains sulphide of araenic, hence the shlphono add made firmn it 
would contaih arsenic, and thus be nnfitt^ for many porposea of toe arta | tooo^ a 
tolerably good auiphnnQ aeid may be mads directly from the oombnatioa of pyrites, 
instead of sulphur, m toe lead ebambeta. 

The present high pnee of toe Sicilian sulphur is a mat encoamgemeot to its ex- 
tractian from pyrites. It u said that toe fiiglito hiwi»imnnj>, ■ndi as was 

extracted firmn the coppmr pyrites of the Fhrya mme in Anglesey, cratained fliQy a 
fifteento vt residunm, msdalde in boilng ofi of taiMfinev which was chiefly npi- 
meat, while the fine Sicilian aolphar, now imported m Taat qnaafldsa by toe mann- 
fiacturen of oi] of Titnol, eoDtams not more flm 8 per cent, ef findgn inatete,4iluefly 
earthy, but not at all anenicaL * 

Snij^ur ocenrs in oommeKi in two ddbrent fiirmsi Tin Sdfid, or m powdert dte 
former » geneml^ u stnhi^ and u called Imm f«|7, ortemd sd^ff t mA too lafaee 
umOGmidcrAmtni/MiMmt and also the kind priadpany naed a aettdM^a 
pne^Uaiti wffAiff Of mat ^ mMmr Thea different form an aasnl bff the 
dif&rent modw of wepoiatioa} d toe ealplUur be aaUimed into tfoewbeiyL 
which are fci^ cool daring toe cpecBtaM. toe product iHU npept ad « gew da 
(auUsneei; orjbMn gf ei^iksr)} bet If toe eheaber Itesdlowed toStfoot. %e»Uiite 
metii^aadiariaaff ateinonidi^iadfiBciMtlia boroadphn. Iwwiiidpiff dt Ibr 
soUimed aolphar u to leinofrasy solfihireQt fic sn4ta3etwi3, 
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114 ^ y m oomn Mii i»«iae«. irhb* teM ttUbtelliM 

teMljpim. ItevsApMbtetprM^bMadbtfttpteiMtevo^^ 

tet ite ter «41t ttiMgb » fflteirtt te Wtev |at« it MW 

JatMtefttete teC«r ItiteBgfotesl^teidsft,, SoMi iwumteHTW ite 

flMMte Mtt tebad bjteialii^ «6U &i Ite piQMM, «ni tenfm te aak <tf 
fldnterfteidlnrtete^ii tei^jr iHgaly eoteatete irllii salphte «r tesi 
mlty teweeik te teO^ iaB& Mwi^ vhoi lodced it in dkfl tetotek 
OiSte7i«^lMBraaerbe4«7Mi;^«rtaM»thaM; ltv«iptee^ct;itaHiKagia 
twofiiteaclw«H^a«aab«BeritotDVeteteiilioiil £1 MRt« ilwmliieoetobadrom, 
t)doagteg1»te fiAt prtoiitw ayaten, vhnh li the pme^l ftno BSwiiMd bj sailTe 
andtdiv, and isay be obtamed artiiaitBf bj the ^oatanecNUi efapomkra «f a ntatMU 
«r nlpbur fai bind^ide «f terboo. i the neond fonn u that of aoafe iliambie pnimi, 
bdongug tote bUifM iMteute ajateni, wbieb la obtafaaad by fa^ aalj^r m 
m enSlile, aid, when farfly eeokd, breaking teeraaiirbitli iafenocd 00 the top, and 
pomiag oat the toMuMeh atiH maatoaliqaid, the yart whld haa beooMe wdid 

wQI lemaiB ia long eryelalB. Theee omtak dite not oidy m tepe, boLalao in 
QMtoAo gravity , the ootohednl oryetaia hanng a gravity «f 9'045, W the 

liriwis a«^fiQ grariiy of 1*MB. The red tinb w oetnnxm m the sryalab of Sicily, 
and of voMaaio duteioia, baa been aaenbed hy aoiiM,n»BetaloghU to te presenee of 
natear, and by oihera to mm , bat Stromeyer baa fimnd the aabhmed oraan red 
Mdprar of Vtucnao^ one of the Lipan idandit to reaalt ftom « aataTsl cQaabinatioa of 
aidj^nr and adenh^ 

Sulpbar aho pfreaenta another peculianty At wdinary temperoturea it ig aolid, 
but It xaelta at 23S° Plabr , and at this temptfatose it n aaduid aa mteri if the heat 
he pow gndoaUy niaed, it will become thicker and thicker nntil between 480 and 
480° PAr It is ao tenaciotii that the vessel eontaiDing it nay be mverted for a 
moment witboot loemg any of its conteim , if while in thu fltate it la cooled aaddenly, 
aa poanng it into cold water, it will remain fin many boan perfeeUy soft and 
SezfolB^ Bod mav be draws oat lato threadat it bow preeeatt none of theappearanoes 
of snifter, and le gdlBdom wy dos a ae^pAor After eome tme, however, it regaraa its 
former pr^mrSaa, beccniag Iwhtte and ctyataUme, and may be restored enU more 
Timidly to Its ortolul aCRte by rnteng and dow eooling. If the temperature be atiU 
tamed above 480° Mir , the eolpbar between this and te boiling point « 99° Fahr , 
haeomes again perfeody liqoid. When heated m contact with the air, anlphar imitea 
and bona with a pale Une Same, generating snlphnroas oeid which la emfriojed 
to bteaifo wootten and adken go°^i to dismfoot vitiated ur, thoagh for this porpoM 
It 11 gieotly utew to ^iwme, to kiU raitee, moths, and other deatraeUve iniecta 
licolloetniia of owdogy, and to Boanteraot too rapid fermentation in wine vats, &c 
As the some amd gai hat the prc^ierty of anddeniy extingoiahing Same, aatpfanr 
has been teewn mto a chimney m Sre, with the b«et eShet, a hradfid of u being 
aom^imes aoteioiLt. 

SaZphor has a akg^ odour, and aeareely any taste. It is a very bod oondoetor of 
heat, and a lamp of anlphar, even tw the heat of foe hanA will produee a eraokiing 
BDBsd sod often htetk. ta pieees. It is a had eondnetn’ of aleetneity, and by friobon 
beearmea atroq^y charged wlfo deetnedy, wbidi m of foe negative kind. Solphnr 
is tostdaUa m water nd alectel, bat it diaselved te ml of tarpentioe end the 
ftttty oSs, foe best edvent fo however, iabiso^ilnde of carbon In its chemical re- 
hdioDs It is allied to vxygm, fee. It has been Itesna from foe moat xemeta agfo, 
and fttM tfs hSaffiog at a moderate tempenton is emidoyed for leadily proeanns 
tey aad IjliWtngty itiflaiHa other badiea leaa oombastiMe. AtPaons, foepreparatuS 
of ftlphor todifow was ease « MBuidenUe btanch of uaSnairy, bat fo^nre now 
piteqate4tel|Md hy foetoaates which igaite by frU^Um. 

Mplnviaateteployed for cements^p non bara into atoaca; foriakiimihaffreafoM 
A«maeaipjBdaateaa,ltar wUfo parpose k is kept ysavieaafy audted mt wnetiBie 
togmte oasts n a^wanaue or femtae. Its peteipid aosa, however, ara for foe 
maaitehBtoaf viaiaiprfofoiatowte,jgmtoowdci;teljelpl»neBcrf. 

lltoM ia anoter tett )b wUah aa^terli aometeto fctiowB, and fo» ia what M 
formal toil Wsatey^tJlidbaaipte. la fot dregs eC foe jultedag pat sAer the 
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Ite |iate«r atelmv ate tekfotolh by ka eoa^dately voli^iaahim and by 

hate aclM fa ^ fottefa «By fotrfhy to pn a kt a a waaM in akhtr etoa 

MmAafaUal. ^ t lW MBa s ftf i tte nia wny he kaowa ty fli goitio a la ■foBBoia, 
te salillhteof itaate wwte fadlfoiM, ami amy tli pradipitataft «s n 

^tewpaaoK hytelMMte of aftaoHr^^far K. & 



sux^mmsxm* mato^Esiif 


dfivnUSra tbe mourta^c^^^e Iran or ttoneinra thm^ In 
ftdpkartebtmudsraittlytiiie comen ctfdwaperbnenL they AoBld bo HwnpMift 
za umber weordiag tolliedimenilou «f tiu pboe^ and dmribmd nidfondp mrer , 
!& viBdovs sad tka eal n a e e door aana} b« i»»i* to sbitf hcrm^ioajly eiton 

In the lower pan of de door lihen dioald be a ntall ^eningb wifh a riidn^ dnttort 
wbldi may be railed or loweeed hf the me^ninn (rfa cord paadiig orer npaDe^ 

The apertore by ^leh the tolpluinnia aeid hud uotie gasei an let eC n 
Older to earn on toe eombaatioti, Aoold be aouevhkt laiiyar dian the ^musg at Ae 
bottom. A lotto ohimaeT earriea tbe moiitou gaaoe abora Ae baiQdu^ and dtfiun 
toem over a wide apace, tlidt aaeenaion bemg promoted by meaBacf a dnv|^n^pe 
of inm, oonneeted wxAaa ordhwry storey provided with a valve to doee its octOoe 
when not kindled. 

When the dhunber is to be need, the goods are himg 19 ^ and a small fire is made 
u tb^dnnwbt’Btore Tbe proper qnantilyof inlpbiir being neat pot into tbe 
Shallow pan, It is kmdled, Ae entrance door u doeed, as well as ita shatter, while a 
vent hots near Ae groutd u opened by drawing Ita cord, which passes over a pdky 
After a few nuantes, when the snlpbnr is ftilly kindled, tliatvent<hole most be aliiaiHt 
entirely shut, by relaxing Ae cord, when the whole appantos is to be let aleae fiw 
a sufflcient tune 

The object of the pnoeding preoantiona is to prevent Ae sDlphurcas acid gu 
escaping from Ae Aamber by the leama of the prinapal doorway This is aeeared 
W cloeug It imperfecdytiso that It may admit of Ae passage of acHnewhat more air 
Aan can enter by tbe upper seams, and the smallest quantity of fresh air Aat can 


ipwr seams, and the smallest quantity of fresh 1 
The velocity of the current of air may be 1 


pleainre, by enlarging Ae under ven^iu>le a httle, and quickening Ae &e of *Ae 
draugbt-atove 

Bdbre opening the entrance door of Ae apartment, Ar Ae disoharge of Ae goods, 
a small fire most be lighted m the dnmgbt ftirnace, tbe vent hde most be thrown 
entirely open, and tbe aliding Aattm: of tbe door most be sbd opi, gradually more and 
more every quarter d an hour, and finally left wide open fbs a proper time. By this 
raeana Ae air of the chamber will soon became respuable. See Blhachiho and 
SmAW Ha*r Mamufaotiibb, 

SULPHURETTED HYDROOEH, Bjidrow^hirte aetd. Snlphur doei not mute 
Arectly wlA hydrogen when m the free state, but when the snlpbidea of thoae metsis 
which Asaolve m Alvte amds with hberatioa ef hydrogen, am treated wiA Ae same 
Atudi^ Acy STB duadved, and Ae bydragen, u soon m liberated, nutea wfA Ae aol- 
pbnr Ae snlphids, and u evolved aa widniretted hydrogen ^Ifdtide of iron ia Ae 
naoet general aatotaiice Aat la nsed for this porpoia, the action goes on wtAbst Ah 
applieatun of teat Ilia AUowmg fbnmla lepresenta Ae deeompoaitim. 

FeS -I- ESO< » Fe80< + HA 

This mbstance doea not yield the gas in the pore state, so, when its parity la aa 
object, it la obtained by Ae action of bydraahlono aeid on toiulptudeof anAncay , 
in Ais ease^ gss is only bberated by the apphcaticm <a heat 

SbSF -V aHQ - SbCP e- SE& 


The lalplude of iroa may easdy be prepared by projecting into a ied>hot enidhle a 
'mixture of 2} parts of sulpnaT and 4 parts of iron fllmga, or bonngt of eaat iron, and 
exotadtog Ae atr as moob as sossible, aaoAer p w ea S ig to Hm a bar of hni to a 
whitolKat,aadAaarshltinAalnnpsfaBlpl^«roravaMel ofwator, Aedr^ 
of AsedsnlphiteftHiBtoAa water v 

AsMurattod hwirogeii, to orduiaiy taaventiuo^ ia a eolsdrisas m, poasMsfag a 
mcatluito«A«<As». ft hjaatMtodto toagy vegslAte toft totlWdwhs i ro 
ftato ofAroy. fti dntofty totolt eoilsftiT 1 pert efbydiogrB and IS parts 

of sulphur by weight It poaaesacs Ac propertSesflf an aoid,aodits aolqttca hi wKtor 
reddeu litmus paper 

At a tempenturo of SO^, and noder a preasBiB of 17 stBtotpirtisa,ft fatomiasBca 
to a highly limpU eidoiuleas Rqidd, of spe^o gravity ft's, and whni aniAd to WtfS 
soIidiee& and % Acs a lAito cryitall^ traashteaiit aabtoMMe^ Jwarier AnoAui 
liqmd. In the undBoted state Aii gas 1* roito acffsesEting* Aahsat jb irlMle 
ewdae, whiA deswapetoi ittmtowiSMy, nlianting (uwAilMtot 












W 4^ O - HO f & 
w«f tdUvnctiA l^drogn ii io fbe liilbantaiiy «a^ 
«r«irlikiiMd»lSnBt^«rtatian Bi^ ia«di bmvirr thaa Bir» it ots te ponrad 
fteM ««• Yfaad to anaihar, aad WM B«ea meoBicftaiy iw St IWud to daitrQ 7 nti. 
^rjMtotiat #toki( -innU Mdiai«iMabto tor &« tuae 

**8ULnnmtO AXm, THHOh M or oa of VitruL iAetdmi{/MqM 0 ,vi 
ftiiw/Wwfct, €«ibl) lUa U^portant Ulwtaaee sow fbnns u ezteotiTe artwU of 
miadwtnze. It ^eaa to hate bem known ■ereral oentimM back. It ia toimd id 
fangs quatibea in the aunenl kii^oa, eombised with basea, in www nseia in 
the ftw Bttoe, and In aaoh aa to render the water aeid. It waa pre- 

-noBd; wepar^ by toe ffiabUatioa of avihilkate of won or grein Tiirid, from whwh it 
reeaioM M name «od i/ntnof or vitnjK aad Thu procen u even now earned 
oa in aonia parta of Gemaair to a eertam exteat, and the proeen will be num tolly 
expfaiined inder Hordhansen Ott <» Vitsko;, hereafter It was idterwarda tooiid that 
It iwsht be pHidDoed by the onabuCion of lolphar.and the nitimate torther oiodation 
ef the aul{ifaBroiiB aeid, thn obtainedt by the means of nitno aeid ] and fkvm tune to 
ittproeenwati have been made m toe ptxieeBe, nntO it is now almoat, peihapa 
enfar^t perfeet, and k toe praccaa most genenlly edited. We sh^ proceed to 
deeeriM w proeeei more frilly, as it la now earned on. 

In the drat plaee toe enlphar u bomt on nihable heartoa, end toe anlphtiroae acid 
frednced le ewned by floes, togetoer with some nitrous snd nitnc aeida, generated 
la toe Bsase flumee from a mixture of aitre and mlphone acid, into the lacge leaden 
ehambent into whioh steam and air an also admitted j here the different gases 
react en eadi other, and the snlphuious acid becomes converted into snlphimc sold, 
eadfriUs mto the dUote aulpbnne aeid which U placed in toe bottom of the chamber, 
whioh thereby beensiei stranger, end, when of snfflcient streogth, ia drawn off, and 
eoBoeoirated first m leaden vawds, and finally m Tcesdsof platumm. The apparatus 
jKceiaaiy tor the maimftetuis of sidphime a^ IS 

1 Hearth on whieh toe sniphor is bant, 
ft Inmpotfisrtheaitrm 
8. Tjeadra dhambeti. 

4. Steam baler, 
b Concentrating pma (I^bAcd). 

6. natinom at retorts 

TbeiflBaewheietoBeulphuxiahiBnDibvabndof friniaoe,1nitnuitcedof the grate 
bmw w m sttme hearth or iron plate, called tho wlr The nitra pot or pan is of 
at Imu & it ton SitK u decomposed by toe sulpfinrie ami, and it ii placed in the 
atrner wh« reodrsd. Tlie leaden chamber has the torm of a pfsitdlefa^ped, the 
ins w a phtg wiu the emoant of work required to be done. To pradaoe 10 tons of 
il of imol weekly^ toe chamber tooold baire a capacity of 35,000 euhio fret, or a 
mgtoof U7 toel^ a breadth of fte^ asid a he^fht of 15 fret (i^onuacwbco/ 
nn^ Jan. ft, IH7 ) The bottom hi ]hrvei«d to the depth of 3 or 4 mohes with 
mer aeiduli^ wiA etdlphane aeid These leadea toambers are saaetonei divided 
sto ftor 4 aas apa r tm enti by teaden emtiaas placed in them, which cause the more 
afrotBDixtiireoftbensea. Ap. 1740 u a drawiag of one tons divided, taken from 

1740 
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retchei tlie dkoluctt pipei, Imt w nek b ttot shri^s Ae esM, tiieM mm anMrtiwf* 
•mailer duunben, ^ contarnfag vatetf appended to Aa bawmvftflK wUA 
receive the eecapng giaes before fliey are allovred to pan otit ute Oe mtf Ah 
prevefBt loee. Theie ohambtfi are nea xafig. 1741 4b 4 bite #Wt 

Perdra-bJlfabruiArtthea. 

Another method for jmmUDg fbu low hu ben ooatnved bf iS. (kty-Laitae, and 
made the aabjeat of a paten! in Au ooanby bj hiS agntib H. Sutteb Jit eoHieb in 
cauHur Ae waste gas of the dtnol ehamber to aioend thronp^ the eftoMooZ owcoA 
of AL Cletoeot I>e9onB«^ andto eneoeater d»ie a etieeiQ of «d|diBrfeasid of qieatfe 
gravity 1 790 The dtrooe aeid gaa, which v m a well regulated ehamber alw^ 
alighUy redundant, la peiibotlv abeorbed by the eaid tnldiiirio acid, which, tiiw uq. 
pr^gnated, la made to tneUe down thronga another eaeoade, up throoAwhidi paaeee 
a current of enlphorotia from the eombaedoa of BDljAnr m a little a^oining 
chamber The eondenaed nitrous acid gaa w thereby imraediatdy tmufbnnedinto 
nitrou gaa (deatoxide of axote), which la tranamittad from this aeeond cascade into 
the large vitnd ehamber, aoA Aere exercises its well known reaction upon its aenfbrm 
oontenta. The economy Ana eAoted in the aolphunc acid supuiboAre u iiuA that 
for 100 parts of aulpbnr 3 of nttrate of soda will anffloe, instead of 0 or 10 as uaaa^y 
oonsamA 

The fine or waste pipe serves to carry off Ae reaidnal gaa, which Aonld omtaia 
nothing but Ae nitrogen of Ae atmo^hereb whieb. has been introdnoed. 

Haring now detailed, wiA soi^ient mmoteness, the constmotlH of Ae chamber, 
we shall next desente Ae mode ct operating wiA it There areat least two plana at 
preaent in use for burning Ae mlplor oontinnoosly in Ae oven. In the one, Ae 
aulphor 18 laid on the hearth (or rather on Ae flat hearA in Ae separate oven, alnva 
described,) and is kiTidled by a digbt fire placed nnder it , which fire, however, is 
allowed to go oat afrer Ae first day, becauK Ae oven becomes by Aat tune luffieienlly 
heatedby Ae snlphiir flames to ea^ on tbe sabaeqoent combustion Upon Ae hear^ 
an iron tnpod is set, sapporting, a few inches above it a hemisphencal esat'iron bo^I 
(basin) charged with nitre and its decompoamg proportion of strong sotphunc acid. 
In the oAer plan, la parts of bruised sniphur, and 1 of nitre, are mixed in a leaden 
troogji on Ae flo^ with 1 of atrong aniphnno acid, and the mixtore is shovelled 
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Ota or t^TUCb HiMiirwvosT 

• SulphiirtNiraer orAiniMa ^ 

a FlntMlan«hanlter lnthaMHhrtarvflr«n*htelitte abow skatek was jai^^ dumb* 
wwTO ffwt lonibSO tet vUa,aBil» Ht hUli, bat tiM siw tbiIm eonMnWriyin dUi^Bl «•»> 
UtltaBMOtl 

a |nuller laadm efasmiMra 

ff Steani botln 

/ Ptueplpeordilmnfireftbiftinaes. 

1 mflMw rips tearlBi toe resMi^aw ftwa the saasaJ "bwwt n r * 

i ]^aoare]i^ the 11% not dnarbcOlntlM am aadMooaiAHbw.btote thirds 


t I^aoarqiustlwiHinoldMrlMClntlMiMaBdMooaiO 

k, Fnu or waste plpa, 

l, i|nlii>le.brwblditlM»«itannaBtart]Mchnibwiriieathe 
lowlier inlMwvloyMaasIl porttee of Kflahi gl B add hem 
> fs. ilM byAtsa^. 
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TteiooeMmdMiaNiifAi^tur 
la qm of dte Ax»«it, 

iw &«t M Iffota, K4d k« U ««t AM Twmd k tin coQzia of S4 ^ofnifk 
divided ^ 6 ^ter^MiCiTCiryfrai^M^ of Stvt.«wdii ib«ham%enof «a»«x4i 
MrtBuiiiv I40d «abe, 2 tea of nilpfcv jg boRMd is S4 Voauii. 
Tto «mW 3 DM ttndoeUoa -Mt fim inttodwed at Ghao^ and Sieavo* aada the 
iilM>ilgd»wt of JX. Qenwat-lMiofaBei. The bottom <Df the ohambor riioaU be 
corned at lint wjJh a diin itmtpn of iB^hario Mod, of gn 1 *dSr, 'vbieb dMMnpcafls 

bipOBOnc add iaio uijrBQii wid biTUttUs of nitni^ ; but not with mete water* which 
wokild abwih th« l^pontfrie aoid TapoiiTS, aaa wi^caw them from their sphere 
flf aetfMiB. Hie etTttiUkM aompoo^ dmenhed hekw. is oAea fbaud* aad u 
d^[>owcd, at low temperatanhi hi a enist of caorideEshk dikknem (from o««-hslf to 
OBO indk) Oo the ^dfli at tbs dambor, so » to resd^ the pnaceM inoperstive.^ A 
cereonis^neo of tins hind ocenrred, in a very striking maaner, dnnng winter, in a 
nannhietiire at eXL <4 -vknol in Boi^ , and it has ainqietiinei occurred, to a moitarate 
extent, b Soodsnd. k is saUed, at MsTseiOes, the malsdie du cftom&rei It be 
eertaE^ preranted, ^ mamtainnig thedntenor of Oie chamber, by a jet of steam, at 
i tompentera of 100° Fabr. When diese cr y rt a h fUl into die dilate acid at tbe 
bottom, fbey ere decomposed with a riolent eflierresoenoe, and a bisringfgnrghng 
arise, somewhat UIm that of a ton of beer in bnek fermentation 
3£. ClenMDt>l>esoniies demcaetnited tbe proposition relsdre to tbe mitnenoe of 
temparatnie W a deeisiTe e^iemnent He took a i^ass globe, fbmished with three 
tnbrinrea, indpiita btf of ice into it, Htroc^ the first opening he thm introdoced 
tripbnroBB aiw gas , through the second, oxygen , and tihrragh tbe third binozide of 
nitrogen. IVhilB the gkha was kept cool by blhig plnnged m loed water, no sulphuric 
arid was fiwaied, dMrash all tbe ngredteott essential to its prodoctiOQ were present 
But on exposing fhe ^ohe to a temperatore of 100° Fahr^ the fimr bodies be^ im> 
mediatriy to react <m cadh other, and oil of witnol was condensed in Tisible Hna.^ 
utrodoctiOD of itosm is a modem invention, which bsa vaady ftcilltated and 
i&reaKd theparodaotion of ml of vimo). It serres, bv powerfal agnation, not only 
to mix tbe di&mn gaseooa moleeales intimsSriy to^toer, hot to impel them agamst 
each other, and flms bniwtiiton witbiu fhe ^bere of tbeir tnntaid ch^toal attraction. 
This is Its mechanleri eiflket Its ebemicri agency is still more hnportsnt sop* 
l^png aaoistime at print of the immense lacladed spacer h determines w 
tomSaan at hydmas’sahmaiw acid, from the compound of nitric, hypo-nttne, snl* 
phnnw^ sad dry sal^nuic aeidai 

Besides the woceas here desetflied, whidi is called the eoritawMif process, there was 
another ianat^ adopted, cs^ the tatonmtteri process. This was also esmed on 
in lam Isaden Cambers, hot makad of a eoabmunis stream of sir, as passes mto 
the OMiubers, tbrooi^ tbe fiumaae by the eootinaons prooeas, the ebambers were 
quoad how and thm to muodoee ftwh atmospbene air. This prooesa is, howermr, 
aaw jpanendly^abatideDed, on scootnife of the difieiattes and delays attending it, 
tAongsr dr amuiki Am proriwik m sdidhf damfr. fhe xhdbwing u jnstan omAne 
oftoe proeeaa — On tne mterautteat pJan, after tbe ommanptioD of eac^ charge, and 
condmiiariea rf the prednol^ the chamber was opened aad freely venhUted, so as to 
expri.thiaiesidiiarynitr()geB, sod repkmah It with fresh atmospheric air. Inthiasystem 
thns mesvftmrfiriiari stogimor p«ibda.~ l* Combastloii fbr two hoim, S. Admia* 
awn «f menu and settling fbr aa hw and ahalf{ 8. Oonneruon ftr three hours, 
dnmgwUoiimterral tbe drops ofstrong acid were heard &lbng kke heavy hailMonCs 
orntbabottnn, 4, Pmgingoflltochsiaherftir thKe’<qnsrtes«of an bonr, 

% dtocoiitiaDoos xB&M^qdpiiRtrieaeid maybe eanmitly obtained m theriumher^ 
«f me sperifio grsn^ 1 dSth of IridO at mck, ftr iRMn stnuger, It absarbs and 
Mtahttpermaamitk^ maoh aiiknis and gas] bothy thaiateimitteDti so dense as VfidQ^ 
or even whence m a diatnet whore ibri Is lu|^ •* Mdr Fsck, ftus 
lasthsd waammiwdsd daeif ^ eoanamy in the csaosnifsaon of the arid, lb Orest 
Bihrito nnl rqp in toost wts of France, hovaTer, where tuae, woekmenk wages, 
and Isttoeriofouitri^ an we paramonnt eonsidsintlfiM, mBnuftotoncs do not flna it 
ftr dbrir toanKln geaecal tp nuae the density oftfbe aoid la Oic ehstahtaa above 
I'riMhoraHasril’MQ} as fta frtfther menaie goes on at a retarded rats, audits 
oosceatmCioaftQBa lUMto l‘«00,inftsdeap«is,oosttv«i7liftlaL 
For miw Mtaeisi u fhe arts the arid, as It ts t^sa from Oe kaden chsahers, is 

tpdtll *0^^ Uf «f « rai.«. Wi> AM.* 

Ataibari rile spseific ^nritr of m Gnat Bmii^ the Jifaid oif rite ebasriiprt 
is ran off by rito siplwn above dosecriwf, into a toadon go^ or spent, -riM 
ritfchim ft iirto ^ isrisn of nestanmim Twaria made of torgs riiesto «d M of 13 or 
' 14Bm3i>ttto S|ntbaftri, sil»^ftlMnpnttteaM^iBto|»sM»0»lpiseh«t4am, 
bMdngiig««|^ftMlB of 4lflsr lew of wrsn|ftt>Khatft^««n«4indM 
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ftrtagft, BBder wbieh die fbuw of a fttraaee pkjs. 'WkeM eeal* »• mUf ebetp^ 
eaeli paa auy ham a a^aie fln; bat when are toitteeiMt 4Hr, tbe 8a*i^ 
after pateiag onder the knrnt pan of die mngp, vhudi eontame tkw attag set afi* fat 
about 1 ttOO), tnroMeda apuard* wi& a thgbt dope to beat the poae of eialiir 
vfaidi, M It ooBOentfatea, la gndnaUy run down bj npbona to npleniA the iawac 
pans, in pnportioa aa tbeir aqaeona matter la diaaipaied. The three or finit ptaa eon- 
BtitatiDg the range are diaa placed in a straight line, bat each at a ddSerentlev^ 
terraee-lihe', en u Ae Freneb aay* 

When the aud haa thereby aequred the dennty of l'6&0, or WOO at moat, it nattat 
he removed ftem the leaden erapMatora, beeansa when of greater ataength it woaU 
begin to corrode them; jmd it la traaafer^ into leadidh cooleta, or ran tiitongh a long 
TefrigerotOTT' ^orm-pipe, fnrtonnded hy cold water In thie atate it la mtrodnood into 
gkaa or pletiOTim Ktorta, to aadergo a final eoncentratiea, np to the apeciflo gravitj 
of 1 B4S, or even oeeaiunally 1 846 When glaai retorte are naei, the; are aet in a 
long aand-bath over a gallery ftoanoe, reatmg on fire-tiles, under which a pOTerOil fiame 
pUys , and aa the flue gradually ascends from the fireplace near to which it la moet 
distant from the tilea, to the remoter end, fill heat acts with tolerable equality on die 
first and last retort in the range When platiniim stills ue cmplojed, th^ are fitted 
into th^naide (^cast-iron pots, which pn^t the thin bottom and sides of the preeions 
metaL The fire being applied directly to the iron, caoses aaafe, rapid, and ecoDoaucal 
ccmeentration of the scid The iron pots, with their i^iniim btenor, filled with 
eonceaCratod bcnh^hot oil of vxtnof, ana hAed oat of Cbe lire-aeat by and lat 
down mto a oiatem of cold water, to effhet the speedy refrigeratioa ot the acid, and 
fbcilitate its truBTuion into carboys packed in osier bsskets lined with straw Bone- 
tunes, however, the acid u coded by nmmng it slowly off tbio^ a long platinum 
aipbon, surrounded by another pipe filled with cold water. Fig 1748 shows a 
oontnvBDoe for th» purpose. 

J?he under Stopcock a beingshnt, and the leg A being nUmged to nearly the bottom 
of the still, the worm is to be filled with concentrated cold am through the frmnel e 
If that stopcock is now shut, and a opened, the acid will flow ont in snch quantity na 
to rarefy the email portion of air m the upper part of the pipe 6, sufficient^ to make 
the hpt acid mse up over the bend, and set the stpbon m action. The flow of the 
flmd u to be so regulated by the stopcock a, that it may be greatly cooled in ita 
passage by the surronnding cm water m the veesel /, wluch«may be reptooished by 
means of the tube and ftinnel d, and overflow at e. 

A mauufhctarer of aoid In Scotland, who buma m each chamber SIO pouuda 
of sulpbur m twenty-fiiur hours, being at the rate of 430 pounds fior 80/)00 cubic feet 
( =neariy 2,000 metres cube), has a product of 


nearly 3 poands of concentrated oil of vitriol fbr 
erary pound of snlpdiur and twelfrb of a pound 
of nitre The advantage of this proceii 
reaulta, from the lower concentration of the 
Mad or dlu* ctlmmlbii, wihiat jfiwuiariitr unnar 
rapid prodnotmo. 

The platinum rekfft admits of firom fbur to aix 
iqieraticns in a day, when it is well mounted and ' 
managed. It has a idstULum capital, fbmiahed I 
with a short lAch, whmh oooducta the disengaged ■ 
vapours mto a 1^ worm of cmdensUMHi , aud i 
the liquid thua obtained la returned mto the lead 1 
pana Great care must be taken to prevent any | 
jfluticles of lead from getting mto toe idatmum 
vesael, finee at tempentnre of boiling sul> 
phurle amd, Qm lead amtes with the premona 
metal, and Aua canaes holes m fiie rston. Them 
must be repaid by anlderaig on a plate of pl^ 
tmnrn wsAgold. 

Before file separate oven or bArth for boming 
the aolpbar m eontact with the mtre was adopted, 
this oombastihla snstare was lotrodoced mto the 
ebwhber itselt; spread on mm txnyi or earthen 
panai sopporied kbove the neid on iron stands. 


lat this ^an was very Ishonoas aud unpro- 
active, it IB no longer fidfowed. 



Seafiaty motives aim hdoeed the maksca aedi to eoaame flaw waili hyflfea 
eUoneaoifiiathsflxttiiiBhwoa, fiioqgh thejnoer diae^ft wcvtttfgttaihraf 
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rntem if di^ni^ ll tec^ao dot^^oqjper notdter^ ftarte4 
loMreit tlw polini«M teaea mvMwuttoidTavoired; asd Uieii be too vffi IM a 
modt la i&at iMbK mvtmrnt, oolf i^fam bfa nafgUanr & m wah bidirideat 
tetenataai'vlApl^iicalboaieirlJM )ai^ «re&« aoaatdiflnlttDaaovefron any 
artabUAoA Hotam^yeanaaOialltfaeiiilpbii^oaeidiuediiiaiacotuiliy 

'wm mads fton waJ^kit aiaaei aad, 4 ]&(^ adiHibac »«i bad pouted out inm 
pyiitea aa an abundant wiffigeirent aonrae fi» tbe {cenention of d)H*a4sld, yet no 
atteatian wbatem 'waa g^Ten to tfaia neenuiijly -nlaeleaB bformation. Folly, 
hoveTer, aeUeved dut ^mak iHadon ooold not reacihi and tbe infttoated en]pdi^ 
of aSioOian Idng eoaqt^ed atr auniiflMtaien to lead a irUI^ ear to tbe Toiee it 
ecienee, and aedt at hcM ttat vfaidi a prohifaitiTe et^orldatypTereitted them from 
ebtauuig aimed. 1%eir cyea -were at kngdi opened,aiid, too li^the Sing of Siedy 
M(w hfeemir fbr,tluw|^ ^ exeetenre duty on Bnlphnr baa einoe been rwnoved, it baa 
not (mly frited to pntdown the nae of iron pyntaa,lt(ft the beat informed aiitfaontiea 
aeedaeidedfy of opinion, that lias latter ^ erentnalfy abdiab the empli^ment of ani* 
plrar, and tw iTdand. and not Sicily, will fhnidi die eaaential element for the 
fohri^on of needy ^ aiilidyirio acid. There la, however, one Terr eerioiia 
drawbaokto the general nae of Itod pyntea for aaob a parpoee, and tbtt mlhe pro* 
aenee of anenie u all the aead dua made. Thia objection u fotal at preeent, and tbe 
eombtaed agency meohameal and chemical gemna ahue can rdiere tbia impMant 
matiiiftefeun from so mat aa obatade. Ateme have indeed been denaed for in' 
monng the enenie from the acid after die formation of the latter, bat ihoee 
aeqaainted -with the pietieal vorking of an^ono aeid wdl know that eoeh a project 
w ^le and uopoinUe on the lai^ acale. There arci m fact, bat two modea of 
dealing wiA the diffleal^, the one beiqg to prevent the volntiiaatitm of tbe arsenic 
at all, by mixing the pyntea with amne smtable ingredient ere it is thrown into the 
figwaoe $ and du other, to remore the anenie from the lalpbnroiia aeid before* it 
reaches foe chamber of eondenaatioa. The flnt would be the aimpleat plan . bat m 
the emating atate of aaenee, ona acareely be hoped for. The las^ howerer, la not by 
any meaaa beyond foe sei^ of pereetreranoe and ingetmity It must be borne u 
mind, foot, thragh the anenie, beuig m the form of arsemoua acid whmi it learfi the 
fom^ wifo foe aafohinvNia ai^ is lo foe gaseous atate, yet a rety tnfljng redaction 
of teuperataf* ada^ to convert it mto a solid powder, m which oondition it la 
mmly earned onwards, mechanically, by die eoirent of salpharoua acid , and tbua 
lesohet die leaden dumher Tbe mixture, therefore, reaembles that of tarbid water; 
aad, heamg thu analogy in mmd, we afaell new proceed to deicribe foe pynUe 

r ieasitf making sa4>hiine aeid,~ adding, as we go m, a bint at the proper {dace 
azreating foe araenioiia ftmies, and thus producing a pure and satisftcuwy aad, 
equal to that obtained from focdian aclphnr The ftimace employed for roaBtmg 
iron pyntea m very peoaliar, hut ementiaBy eonaiala of an mveited coop, witb,d 
eonrse, a amaU area fite-gratei, m ^portion to foe eubieal contenttof the fornaoe, 

T MI f ‘ ‘ ■ 


and eauM foe anUiiaed aolphur to bum only at tbe upper part of the mau, where 
there are two or moirr hoka for foe snj^y of air, duly provided with stoppera, to 
renlate foe ecMahnatiaa above with regard to fo^ below. This, at starting, the 
pimeipal effect of foe lower heat la aimidy to deoan^ose the Inan^ihide of iron, and 
expd onw half of ita anlphnr, and at this stage, the upper openingg of foe fomaeeare 
aU Teqmfite, to ensare the eomboatum of tbia volatiliied sulphur, but ao aoon aa the 
hum^iide of Bim has been converted into foe proto^lphide, then tbe upper opmnnga 
aiwnoJoiigiBriisefoI,bat mambeeloaed,aoutocofnpe] foe wbideof foe air topaai 
ttroog^ foe red-hot prato-anlifoide, and thua fimn mlphiinma acid and oxide of iro&, 
— foe latter of whjfo la idtuiately wifodrawn aa s waite product An iron pan. 
eootaiBiiv nitmte of soda, is oanaBy placed in foe eoumoa floe of a number of tbew 
ftimoea»to«^y ni&M oxideM, and the whole of the voltfile prodnota ate nuide 
topeisfoiwiifoaODBaiderehle lo^ of tubing, an^eeted to foe relHgaadag efibot 
of the am, eo as to eool foe gaaes prior to Oais introdartien into foe ehamber of 
eoudeaaathm. « * 

The enhaeqaaait nrooeiaaa are foe same whether we eae anl^mr or iron pyrttea, 
foe ondy dHbrenoe bnng in foe eenstruetion of foe fltroeoe for genentug the sal- 
ifoinonaaeid. We foidl miw, foerefore, piooeed to emwidor foe question of renwviag 
ftnm foe walsCde murtatw tbe afsenlea] matoen which it helda m saspeiiaMn j for, 
daring foe pamage of foiainfactnn forongh the refr t geretnig tnbe, nbere deeeribed, 
foe aeeaidQas aM is terily aolUifted j whi^ foe UDlphnnina arid, bring a peraoa- 
Mutlp riarile gai, mfoem but n triflmf eentraefoHi In ita bultc, We reqaested 
fo fotfo t to foe sane of tofotd watnr ia a foaula from wbame to aeqaira aoortect 
mtiBri elite kiifoWirintm PRMlagastofoeenniaBfoif foatohvf W tlfoeugv^ 
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to, whlidi H u)Rppiioa]>l« to ou bnt thm u anoAor nodt nw^ vstor 

u pnrdsd by sitoK <m Ow Itfge acaio, and that u, by or atOlifeog ti 

gamtatiaa For tbb purpoM abooliKe nit u not neeenny , at be mob m ez> 
axnnung dio -water nmaiag into and out of a lake in ^nnf or antnntn. it catm 
ftnl and muddy . bat, it u dear and pelloeid aa cryitaL ma la pweMly 

fbs oi^eet denred witb iCapect to the gueona prodneti p-rai cdT ftwn a pyntaa 
fbmaoei, and may be aoeompluhcd m preoisdy tbe aanie way Let a gaaeooa lake, 
or large efaimber in brickwork, be interpoied between the refrigaalngtabe Mid Aa 
oondenaatioa-olianiber, throng whieli, of coorae, tbe ooataiiim»led ndj^oroat a^ 
would flow, but 10 abwly aa to depont, like tlu waller m the Ue, Ae meobanical 
impuritm auapeaded in it, and Ana pan pure and undeflled Ato the leaden chamber, 
poaaeaaing now all the pre^wrtin and uaes of Aat obtained by Ae ctmAnatHNi of pure 
snlphur. The iise of Aia gaieons lake or artenieal precipitator, aa it be 
termed, wonld require adjaatm^ according to Ae area of Ae eatraaee tube and Ae 
Telocity of Ae current, but need not, perban be mote Aan one half of Ae eabical 
contentB of the leaden chamber, eapee^y if Ae gas entered below and luued from 
Aetop 

Tbe Aimplicated changes -which take place in tbe leaden chambers dunnr tbe con* 
Teraion of ue inlphurouB acid into snlphune amd, were first traced by- M. Clement 
DeKnrmea. He showed Aat hTpomtno acid and snlphorons acid gaaea when 
mixed, react on each other through Ae interrention of moiatnre, Aat Aeretbence re- 
aulted a crystalline oombinatton of sulphuric acid, binoxide of mtrogen, and water That 
Aia crystalhoe oompound waa lostantly destroyed by more water, with Ae Mparation 
of Ae anlpbunc acid in a liqmd state, and Ae disengagement of hmoxide of nitrogen, 
Aat All gas re-oonstitated hyponitno acid at the e^ieiue of the atmosphene ongen 
of Ae kadeu chamber, and Aus tomght matters to their pmnary eonAtiCD. 

Aia pomt, atartiDg agam, Ac particlea of aolphor m Ae Balphuroiu aod, Arou^ 
Ae agency of water, became Ally oxygenated by tbe hypiwitno acid, and fell dora 
in heuTy dropa of aolphnnc acid, while Ae bino^e of nitrora denred fnm the 
hypo-nitno amd, had again recourse to Ae air for ita loot dose of oxrgen. This 
bean^^ mterebange of Ae oxygenous pnoci^ was found to go on, m their ex* 
penmentB, till either Ae snliAnroas acid or oxygen in the air waa exhansted. 

They renfled Ais propoaition, wiA rega^ to what ocegn in sulpbnne acid 
dhamb^ by mixing in a crystal globe the three substances, binoxide of rntrogen, 
anlphataua add, and atmospheric air The immediate preductum «f red rapours 
indicated Ae transformatien of the buoxide into hyponitno acid gas, and now tbe 
introduction of a rery httle -water cauaed the proper reuetwa, for opaque raqioan 
aroae, whiA deposited white itBr<form crntals on Ae aurfoceof Ae glass. The gases 
were oace more transparent and colourleBS , but another addition of water melted 
Aese ciystak wiA efferreaoenoe, when ruddy Tapoon appeared In thia manner the 
phenomeiia were made to altenu^ till the oxygen of the included air was expended, 
or dl Ae snlphnions acid waa oon-rerted mto ^phnne. The rendatty gaam -were 
foimd to be hyponitno acid gaa, and nitrogen wiAoot snlphnrooa acid gas , while 
nnetnous salphuTie acid bedewed Ae inner aur&ce of the globe. Hence, Aey justiy 
conclnded Aeir new Aeory of the manoftctiire of oil of Titrtol to be demonstia^ 

Bt a modification at thia last process, the manufreture of sulphtinc acid from 
snlphsT and aitre may be eleganfly lUnstrated. Take a glass globe with an onfioe 
at Its top large enoo^lLto take alead stopper. Arong^ whiiA are fixed five glass tubea, 
one in connection wiA a flask generating snlphnrona acid from eop)^ taratn^ and 
aolpbnno acidt tiie second m conneetiou with a gasometer anj^ying bmoxide of 
nftrogen , Ae third m connection wiA a Tcaael, mqmble of aiqiplying a tolerable enr- 
rent of steam ; Ae fburA connected to another gaaometer aopplymg atmoapbeiio air, 
and Ae ffilA which la left c^en, does aot prqiect fiur Ato the gloli^ and serrn to carry 
off ^ reudnal nitrogen By regulating tte mflox of the diflhrmt gases and steam, 
Ae solid white crystalline compound may be alternately fbrmed and agam deemn- 
posed. Tbebottorauf Aegla8agh>beiafinrmedhheaflinnel,aad Aeaulphuneacid, 
when formed, Aoa runs down thfiaidee mto a bottle placed beneaA. Sonm difllneDce 
of opunon ezista about Ae composition of the crystallme compound Ana formed 
sometimes tn leaden Aambera. It is probably a oompound of sul^inrie add and 
tosmode ofnitrogm but it u not^dedifitooBtaina wateromofe 

]^got (Ana ChiD. et Fhya Ane i£r. xu. 1844) states Aa* Ae salpborpus neid i# 
oxidised iwuHtaalfo and exeb o tBA nitric sotd oifiy, and he aeoOBiifte for it m Am 
way The bypo-nkne amd (NOO contact wiA water is eoDrettod mto nitrie amd,' 
and nitraoa ai^(SKO*+HOMHmO*+HO*), and As rntruem BddL(ITOO 
decomposed by nmre water inis nitris add and binoxide of iritnoai 
BKO ’4 BNO^. The hinoxids of nitrogen by oontaet wiA aAtdqibirie ifr lai^in 
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Ut IYtluhMitl0AaBidFliarfbraiMUtooIi4i^QrT!ienUieni«Diitftiafflei9itt 
•n^ef ^»fiiaunlpliwaBbl^^ ii wnda eM d io the dhamber, and ftt last 
fli&n8to«tenl|iniriaaa«a«t te iMdbmof fhaoluunbdr. Bj thk bm«iu» not only 
ii IBM MlphBrio add isodtaed,1nit tfae «ii}^one aad, when dnim from the duBiiher, 
eontalMBraeM n^iluir tn«i^iei»wi* mthu can it molt be allowed to atud, lo as to 
dtoaaft Ae aolpw, whieh ma;- be colleeted» wMhed, dne^ end again ued. If the 
nuphar wore not reaBOTed befm ocDeentratinKi it woiddt at the ten^nture nq[auite 
fe ersporattoii, decompose the iii!]d»ine acid, with the esoMpe of anlphaiviia and 
gaa, aaid hmee aadi solphono aeid would be lost. The reacboo that would take 
plan u KpreHnted by the BiUowuig eqoatioii.»* 

SB80* + 8 i. sao^ + SHO. 

^ » I * * ■ * **« v — * 

Bdiilnnle acMU Bolphur Sulphorooi add aai W«t«r 

Snd. U Aere ia not a sotBoient quantity of ateam adeutted into Ae ehamber, die 
Bolid cffiBpoond of Bolphonc acid and binozide of nitrogen, above mentioD^ would 
be donned on the aidm of Ae chamber, and Ana remove the oxidiaing amt ftom 
action, and benee a large quantity of aolphmoiu acid would escape % On waste* 
pipe nncibanged. 

Sid, A daeteney of nitne acid in the chamber also causes great loss , A« eul> 
phnrotu amd, as in Ae former case, escaping nnosidised. 

first of Aese tbne sob^eets wu counteracted by SL Grovelle, who, taking 
advantage cf an idea pat fbrth by 11 Clement Desormea, constmcted a furnace Jbr 
bttmiog the sulphur, so as to have a double current of air He substiAted fSor Ae 
eqle of the Amaoe bihim pandlelbais of iron, on which were placed cast-iron pans or 
bezel, bound together, but leaving mterrals for Ae entrance of air between each 
Aase were filled wiA snlplinr, which was then igmted, and Ana a plentiful supply 
of air WM cniatandy kept ojp. 

" ' Kordhausen and oAer parts of Sa-xosy, 

e made npim Ae old plan. Th» oonaiata in flmt sub- 
Jeotmg snlpbate of iron or green vltrud to a gende 
heat, by wnioh it is deprived of itswaterof cryatalli- 
sation, it is Aen Astilled to earthenware, tubular, 
OT pear-Aaped retorts, which a large number are 
placed in a gallery fotnaee. 1748 the fire-place; 

abi, chantW on eaA side of Ae fire-place, for 
depnviug the green vitriol (e c) of its water 
To Aese letoits are adapted earAenware re- 
ceivers, into whiA some oimnary snl^uno acid 
IS prenonily placed, to condense ^ Ae anbydrcns 
aulphnno amd whiA comes over The heat la 
■ raised gradually, and at last the retorts are sub- 
jected to an AtauM heat, which is kept up for seHiul honrs^ 

Seme snliAoroos amd m escapes, aniing from Ac decomposibon some of the 
snlphane amd of tbe suphate by Ae oxide of iron, and nothing remaina in the 
retorts but aesquuizide of iron. 

afeSO* .. Fc^ + SSO* * 80* 


FWaitop, or JVhit^wea 4 
talfSaino amd cootmiies to 1 
1743 I 



OrteavIliM. OzkUoflnm. AArdarmu in^hwteimdU Bnlphoirou acid 

AafySvnt nJfhaie aad Th» » most eMily obtauiad by luhfeetiQg Ae Hord- 
> hsnseD snishoxic amd to a gends heat in a gla« retort, to wm A is adapted a dry 
raeeiTir ptoeediU torn White fimes of anhydrens salphono smd come over and are 
m wdenM a in Ae neeiver, Chn must be talmn to avaid water ommg into comtoct 
wdhstiBBAui^wiAHwdihsoaeViolniee *>, 

BSOW - HSO* + 80* 

» ot Asn iBtt Hiywrte laML Oosuud ulphurle seU, AArdr«itttib>biiH*ada 

It u bast to have a ttcciver, which oan ba hecmeticaBy sealed at soon as ^ emsm- 
t^iBeoBspietod. 

Pbanami C9 tbs nmnueiR bsuBusK Aas»> 

^bAyfasSi oo^htrk add 80*. This Is a white cryBteHine body, very mwh 
NieMbUiig aSbcMM in a^pesnaiee, Si^wsedtothe nr, sotoeof itabaoitemoistiursi 


suLPHcn^ A<m 




uA tb« rert off m vhUe fttmes, Dioppsl loio water A MbStteM k Uh&u 
aiHM, jolt like rod-ket Ina, and la targeqaaB^ltei cacwee aagWriW jfc aulli li 
66*’Fito,aadMl8ata%oiitlS(PF&far 11)6 jr. af llte i » 

1<»7(1Vm»), and ttedof Itt vapotf S'O StrliiS^Ilk Mtet *id 

piopeitiei moiMBia te present. ^ 

JForAmtaM su^olteriB aeidL SSO*, 80* This fa an oify liQi^ ptaenflTOf ft 
brown cokmr <froin some otmow mattor), whidi giTes off -wbte fnMM «f teAy^ooB 
solphnrio acid when expofed to the air Its sp. gr n nb«tt 1-9 ft fa imwited in 
■teoewars Intdea, haring a stosewsre toreir fyr b stoppn' it fa praMljr eoi^ ft 
solnnon of suhTdroos ^Anne acid m ordmaxy dl of ritnol, as, inter be^ sab- 
Jeoted to » gentle heat, nothing remains hut the iatter It often eontaina serreial im- 
purities ft is prmdpally am fbr dissolving nfl^o, which it does eompletely 
witbont destnnlDg ttS cwoor, 

OAiiafwst(g»Awie acid; dp oil ofvUnet. HSO*. Sp. gr 1*845 This u, when 
pare, a eoloarlem, tnoapaient, highly aond, and most powerfhUy ecnodve bgaUL ft 
la a very strong minenl acid, <»e drop being sufficient to commaidcate the power of 
reddening litmus paper to a gaUan of water, and prodoees an nicer if npoa 
the skin. It diart moet mganic anbatanoea. This depends upon ita attraction for 
-water, which u so great thi^ when exposed lA an open saoeer, it imUhes one-tbiid 
of Its Irrfght ftom the atmosphere m twenty>fbar honrs^ and fhliy six times da 
weight in a dew months. Hence it fftoald be kept ezeluded ftom toe atr If iinr 
parts, by weight, of the atrongeit acid be suddeidy mixed with one part of water, 
both being at 60^ Fahr , the temperatnre -will nee to SOO^ Fhhr.i whi]/^ on the o^er 
hand, if fonr parte of loe he mixed -with one of tnlphunc acid, th^ immediately hqo^ 
and Bink the thermometer to 4^ below sero ui due last case toe heat, that would 
oftherwise ha-ve been given offi haa been emplcyed in bqnefySiig the lee Upon the 
mixing the acid and water they both snffer eondeaaation, the dilute aad. thoa formed, 
oocnpyiag less spaoe than the two separately, and henee the evolntion of heat Thii 
affinity for water, which salpbuno acid ^raese^, is often made nse of Ibr evnporatiiig 
liquids at a low temperature. The liqaid is ^ced in a dish over another dish don- 
tuning aulphnnc acid, and both are placed undm the receiver of an far pnmp. 
Sach u the rapidity wuh which the maporatim u earned on, that if a smaU ves^ 
of ;irateT be so placed it will ^leeduy be ftozen. Solphane is deouaposed by 
several eahstancea when boiled with thm t aneh are most organic sulstineea, sol- 
phur, pkosphoroB, and several ^ metaU, as mercnir, co^r, Un, fte. 

Snlj^nrm acid of sp. gr 1 845, boils at abont 620° Fahr., and may he dutDled 
naehaiM^ IHua is the best way to obtain it pan. ft is a moat poweifiil poison. 

If awaltowed in its eeneentrated atafee, even a email quantity, it note ao powerfblly mi 
the throat uid stomach as to eaose mtoleraUe a^y and speedy de^ Watery 
diloenta mixed wifli chalk or magnesia are the readiest antidotes. 

Ordinary oil of vitriol generwy contains some solphate of lead, -which will he 
preei^itat^ as a white porter by diiutum with water, since so mncn of it m i^e 
from iron pyrites at the present &y, it contains aiuenic in variable qnantibea. The 
best teat for sulphone amd, eitiier free or combined, as aolnUe sails, u a salt of 
bsnnni. An extremely sm^ quantity ai sul^une aeid, or a loluble salt of it, la 
thoa easily deteoted by the greyuh-white maud of sulphates of bsiyta which it 
oceasiona m the aolabon, 100 parts of the oonoentrated acid are nentnlued by 143 
parts of dry pure carbonate of potaab, and by 110 of dry pure carbonate of soda. 

The pre^oe of saline imparities in sulphano acid may be detamined by evi^ 
ratmg a certain quantity to dryness m a platinum capsule If more Ann S grams of • 
residue renuun out of 600 of aeid it may be Conaiderkl impure. 

Of all the acidly the sulphoric is most eiatcnfivd.y used in tbs arts, and is^ m fact, 
*the pmnary agent for obtaimng almost all the others, fav ^sengagmg them frw their 
saline combinationsL In this way mtn^ hydroohloru, tartwc^ aoetie, and many 
other adds, are procnred. It is employel in die direct formation of ahim, of the 
sulphates of eop^' ame, potassa, ao^ , in of anlphurle rther, if sugar by tiia 
saochandeation «t stsrch, and in the preparatioa of phosphorna, fte^ ft seervea 
for opsning the porte of ftina in tanmng, for eleafang the surihoes of mfafaa, for 
dctenunuig thenatoreof sevdhd saUs by tKe aeid eharaolers that are disengaged, ffic. 

Aeomding to Grahain there are three hydratea of suipAanQ ftdd besides the Nord- 
haaaen amd, via. — 

jffoaoiSwifrate q/’sei^tij-Hi a«A <•/ tf vtlnol^ » gr, 1*845 BSO*. Thu fa 
a densetnly, oohnrlese Equid. Bolta at 680° Fahr, and freemng at — 89° Fdwn 
yifading aomsbmea regular ffix-ffded pifafas of a tahidar fiwm. 

iShnlfatii^ qf M$ifatrK sotneCimea eaSed SfariE (toe diy, spb gr i ;8L 
HSCF+HO 

in epld wafaiber add of this dbnnty teaddy freeaek mi jwodMftt lB8|e, hard 




mTLBmsKom MCO). 


«oaie«1tit fewBUifig«mtila «f «arboute of Mdi. Hie neltiiy point of 
tkie oryftib k 46^ Tdir. u tiie denrity be elOer angiDeoitei or ioMcned tile 
flMriw potnt k kerena. Hw enMebJtafe n ep. gr of im*. 

Aeld of ip. gr H80«+8H0 Thu add 

k ebtamed by eeatiSliiHair a dgate add 6t eacuoat Slip Fahr It u in tiu pro- 
porboai oontaiMdinlihu hydrate (bat anlphimoaeid and -walerTOiaeTgDihegraitoit 
eondeaiatiiOB irben vucedL 

TbeJblloirmglkbledio«itIieqnanM 7 ^ooaMntnted.aiiddT 7 aiiI^iixic aeidm 
100 parti of dfliite, at diftieBt demtiei^ aoewding to Dr Drb 


Xaeaid, 

SpCtar 

Dir 

UfuU. 

8p.Dnv 

Diy 

UeoU. 

8p^ OraT, 

Diy. 

100 

1B4B0 

81*64 

66 

15508 

58*89 

89 

1-9SS4 

26-09 

H9 

1*8488 

80*79 

65 

15890 

58*00 

81 

1-2260 

2528 


1*8415 

79*90 

64 

16280 

5918 

80 

19184 

9446 


16891 


63 

16170 

5187 

29 

19108 

2866 

■9 

18866 

78*28 

69 

1 5066 

50 65 

9B 

1*9089 

29 88 

B9 

18840 

77 46 

61 

14960 

49 74 

27 

I 1956 

9^01 

KS 

18988 

78 85 


14860 

48 92 

96 

1 1876 

91 20 

B9 

1-8935 

75 88 

59 

14760 

48 11 

95 

1 1799 

20-38 

■9 

18181 

76 02 

68 

14660 

47 99 

94 

1 1706 

19 57 


1A196 

74-90 

57 

1 4560 

46 48 

98 

1 1626 

1875 

90 

18070 

7889 

66 

14460 

45 66 

22 

1 1549 

17 94 

89 

1*7986 

79 57 

56 

1-4960 

U85 

SI 

11480 

17 18 

88 

1-7901 

71*75 

54 

14965 

44-08 

20 

1 1410 

16 81 

87 

17815 

7094 

58 

14170 

48-29 

19 

11880 

15 49 

86 

1*7728 

70*19 

59 

14078 

42 40 

18 

11946 

14 68 

,85 

1 7640 

69 81 

51 

13977 

4158 

17 

11165 

13 B6 

*84 

1*7540 

6849 

50 

1*3884 

4077 

16 

11090 

13-05 

68 

1*7495 

67*68 

49 

18788 

89-95 

16 

1 1019 

19 28 

89 

17816 

6686 

48 

13697 

39 14 

14 

1-096S 

1141 

81 

1*7900 

66*05 

47 

13619 

38 89 

18 

]«887 

1060> 


1*7080 

65-98 

46 

18580 

87 51 

19 

1-0B09 

9 78 

79 

1^979 

6«49 

45 

18440 

86 69 

11 

1-0748 

897 

78 

1 6880 

68.60 

44 

18845 

35-88 

10 

1-0689 

815 

77 

1A744 

69 78 

48 

18955 

36-06 


1-0614 

784 

76 

16624 

61-97 

49 

18165 

84 25 

■9 

1-0544 

6-29 

75 

18600 

81 15 

41 

ISOSO 

38 43 

Kl 

10477 

571 

74 

16416 

60 84 

40 

1*9999 

32 61 

« 

1-0406 

489 

78 

1*6811 

69 59 

89 

12913 

81 80 

8 

I-0S86 

408 

79 

1*6204 

58 71 

88 

19896 

80 08 


1-0268 

896 

71 

1*6090 

57-89 

8T 

12740 

3017 


1-0906 

9446 

70 

15975 

67*08 

86 

1*9654 

-29 85 


1-0140 

1-63 

69 

16866 

56 36 

85 

12572 

28 54 

1 

1-0074 

01584 

68 

1*5760 

5545 

84 

1*9490 

27 79 




67 

15648 

6443 

88 

12409 

96 91 





H K- B 

^ BULPHUBOUS AClDi. (SO* ) Snlpliiir ftiaiigatioiia are mentioned by l^er, 
\xA adpbnrooa amd, of irtimk theae 'ware ooanpooed, iraa Brat aoenrat^y examined by 
Stabl, Sobdle, and Fnestiey, and more reoently OayLiuwae, and fieraeboa • 
It eie^oa from tbe earth, m the gafleooa fbrm, m the nemity of volcanoea, bat la 
dwayi jmqiarea artifiemfly when legmiad B>r om, and fbr tius poipoae aeTcral pro- 
ce aa c i are eroptoyed. 

1 By heating copper oattmgey or xnerenry, irith eaneenttated aalpbnno aeid m a 
^a^tial: } an^iata of copper, or penol^kM of meKiny and solphnnMia aeid are 

Cm + S(H8(P) i. Olio* + * SO* + *Ha 


Coivar. Bakimlc add, tok htu' of eonar, Mphanui uid. WiMr 

tbia latter k pawed Oioi^ a va^ bottle^ to iwiove any trace aolpliitrle a«td 
trbidi a^lWwwd eomea over, and (b«i tiiroe^ a tnbeeonttuuivdiloaidei^ ealnnm, 
it tba fMbe vraated dry} it nay thea be eQBeeite» ewer mereary laAepeinmatie 
dw^aoeaaehtefiiri it cannot be odleeted over water, earing to iti great 





























SU8SBX MAimr.ie. ^ 

t. ^ bealliig obanoal, w almost aaj orgaalo asAstaaoe^ vithc aa witi ate J lot 
fborie sod u tiia tsne appmm as abin^ boi m tbis oaw Mil|ilta3>oaa«Btl m 
eoatandpsted mth a large qosntitj of cirbogiio add, irfaio&t does aot teter- 

ftn With it m maoj euea» aa wham en^lojed in tho intniftiwi alhaima ml-' 
plute& 

0 + SESO* R CO* + ISO* -I- 8Ha 

dureiML Mpbitriaadd. OulKmicaaU Silpauniivida. Water 

& By the eomboitiaa of snl^nr or bom pyritm m ozym gao or in atmo^erie 
air, and this la the ^woesi inost genenliy' employed on the Kale, w u dm 
nanufiutiire of raljAnrio aeid* 6m SuifHuaxc Acfb. 

S + O* - SO*. 

W>v*^ Wvw 

flulpiivr OtyauL Bulpburonuadde 

iVppertiea. At ordinary tempemtarei and atmoqihene premiire solphoroaa aeid is 
a eolonriesa, tranipannt gas, puBeum^ the diiagree^ile odonr ao weilhnown to Uiom 
who have horot a sulphur match. It u neither oombiistiUe, nor a nq^orter (tf eom- 
boatioi^ and u always the product obtained by boming anlphur in air It is a weak 
acid, and is very soluble in water* that Uqoid at 60<° Faiir dimlving more thir^ 
times Its volome of the gas * the solotioa of sulphoroas acid thus obtained— bleaches 
some vegetable oolonis, as well as the gas itself, y» thoM of roses and violetih &c , 
but in most cases the ooloars may be restored by treating with a weid: acid or alkali 
It oannoc be respired m the pare stale, as it immediately oanses spasm of the glottis, 
hut if dilated with air and then breathed, it acta as a local imtant, exciting cough, 
pain, and a sense of dryness of the mouth and throat Its sp. gr, la 9 Z , 100 cabio 
inches wei^ung 66 68 grama Its solution m water may he kept any time with- 
out disnge, as long aa sir is ezclnded, hat when air gaina aooess to it, it is gra- 
dnally converted mto ralphario acid. ■ 

One volume ctf ndphurous acid m oontaias one volame of oxygen and |tli of a vo- 
lume ^ Bulpbor vnponr, coudcBaea into one volome. When a mixture of snlphnroua 
acid gas and aqaeoua vs^nr are pused mto a vessel cooled to below 17° , a 

crysluline sobstanoe is formed which eoatams about 24 2 parts of acid and 75 6 parts 
of water 

At 6 Fshr , and under ordinary atlnospheric pressuie, sul^hnrou acid condenses 
to a colourless, limpid h^uid, of sp. gr 1 42 (Faraday), and boils at U° Fahr 
It dissolves bitumen (Fereira> At — 105'’ Flshr it becomes a crystalline, cblonr^ 
less, transpsuwnt body 

The only salt of snlphnrous acid which is made at all largely, la the hypo- 
Bulguteofsoda. See 6oda Hvpo Suif am. 

bast Butphorom add u often used as a bath in Bome kinds of skin diseues, 
also m oommeree fbr bleaching straw hats and bonneta, fto , and silks^ and ibr flimi* 
gauog rooms] lor these latter pnrposes, the siAphnr u plaoed m a veasA in &e centra 
m the room, and ignited, all the apeifum of the wmdows^ Ac. berngprenously olosed 
When thus employed for bleaching) the articlei are himg np m the room, which ben 
comes filled wuh snlphnrous acid, and m tbua left fbr a oertam tune. Its principal 
use la in the mamiih^are of snlohunc aeid.'— EL K. B. 

SULPHURS Impressions taken hy the goldsmiths of the sixteenth century 
from tbe eagravlngs ezeentel on plate, paxes, &c , and wbieh they obtained by 
spreading a layer of melted snl^r on the fiaee of the plate, produdng a cast m 
reli^ of the lines engraved. Sortie fhw cf these proofb exist in the Jtotish and eon- 
pnentsl mnseans, and are known aa They are amongst the rarest 

specimens connect with the art of engraving 

BUL7HTDB0METB7 The determinatioo of aniphnr, which see; 

BUM ACH A ipeoua of the genus Rhna, used In tanning 

SUNFLOW^ OIL. See One 

BUNK coDs&rts ol the fibre of the OotoZana jtmeea, a totally dURennt plant firom 
the Cfumaht taimt, from whi^ hemp Is obtained. Sunn is grown in vartoas places 
of Bmdoatan. The strongest, whit^ and most durable speolea is ptodaoed at 
Comeroo^ — ^JlfeCUbeA 

SUN8TONE. Avanetyrf fielBpar,of apsle wllowitheolour, fonndinffibrnia. 
It iB almost peiftetly tnm^arent when viewed in <»e direetioni hnt refiected 
ligfat it appean foil of imniite golden qpanglea. *' 

SUPl^PHOSPHATE, prapi% anpeiphos^te of lime, mneli nsed aa a maom 
See FHoavHATK*. 

SUSSEX MABBLS. Thm baada of sheDy Umeatooe, oocwrrfug heiv apd ittafa 
in ^ Weald Oisy, espedally in Sie upper put ‘HiisliiMataneiaitteelpallyMm. 



STEOT. 


llii maalai of ftflAwtar ni£ls, m ifeeiei Alwbwt, and it bM bean 
naiart fiawax MHilik in aowMwnoa ita greet defvalopiBeat ut tbet cmd^. 
AMoMb fte etiM j» net reeutfJcable 4)r mj putleiilar of ootour, bdng 
gcMna^flf awMittUilA «r gnTkb^gmn tint, tbe NedoDa «f Oe^aiiAratf 
Ae ahdiB gm H, mhm polubed, a pleani^ appearanoe, and It baa. In oaoseqaenee, 
been freMendy made nae of in former times in Ae oonatnietioti of tombs mid 
aepolohim fflonomeota in of oar older chaiefaea — If. B. 

SWAliLOW, SSCUUSMT (Bbimdo eiatbnta). Than birda conatmet the edible 
neats vlueh fbrm ao oomidetaUb a part of Cbineae oommeroa It la Ae Larvet of 
Ae Japaneae, tha Satbnpiiaii ef acme smtera on the Eastern ArdupeUgo. The 
neata are ma^ of a paraonbr.apeciea of tea weed (See Atom), whidi Ae bird 
maeeralee uid Isnises before U employe Ae matenal m layeia ao aa to form ^ 
wbltlA galatmous ei^-duq^ neats ao miich prised aa reatoratiTea and delieaeiea by 
Ae Chineaeb 

SWAGES Toola ewloyed In ahe^ing metala 

SWANS' IK>WN l^ere u a prodnetaon of 500,000 paffli, made annually from 
about 7000 awana* down akina, imported into Bntam 

8WEBP-WASHEB la the person who extracta from the aweeptnM, pofaherd^ &o. 
of refinenai of ailver and gtdd , Ae amall leaiduum of precloua met^ 

SWOIU) MANUFAGTUBE Thu ia anfficiently deaonbed under DiSusoua 

8TCAMOBSL The wood oi the Acer pamdio-plateiiiu 

STENITS or SIENITE^ so called ftom ita being obtained by the ancient 
EglpAms ftom Syeae, in Upper Egypt. Zt u a granular, aggregated compound 
flonaiating of fobpor, quarts, and hornblende 

Any gtamne roiA in which hornblende predominatea u termed ayenitic. From 
true ^amta to the true greenstone Ae gradadona are exceedingly easy 

SxLVANITE. A rilnable ore of gold and nlrer, found at Offenbanya in Tran- 
ayleania (Ae Qrapht Tblhcnun of Phillips) m narrow rema travening porphyry, 
and at Gold HiU, xfwA Carolina. Its aoalyna by Pets gsre— 


Silver - - - - - - - - II 47 

Gold 21'»7 

Tellanum - * - - > - -89 57 

Lead sr 0 26 

Ciqiper - -- -- - --0 76 

Antimony ------- 0 58 


100 00 

SYMBOLS. Signs adopted by ohemufo to mdicate the almple elements, or Ae 
eomblnationa of them, forming a compound body. A aymbolio language has been 
aniveraally adopted bv chemii^ and tbefooilitiea it offiera very strongly recommend 
it The aymbola H.0 8 C stand respectively for hydrogen, oxy^, sulphur, and 
oarfom, eieh. efomeirtefy aadsAntwAemgnqijmeamd 6y ^ nrfotf Imer o/ita jUcin 
wmg When Ae tmtuil letters oi any two elements are similar, as, for example, 
cubon, dilonne, and (aleium^Ae first and Aird, or second letten of the name are 
taken, as Q Cblonne, Ca Caleium. See EQurvALBnra, Caxaiicai^ for Ae symbols 
of all Ae known elonente. 

These qnnbols not only repftsent Ae dement, bat Ae relative quantities of it 
* which eaten Ato combination. Thu u, of oourse, an arbitrary, thou^ convenient 
airangemeni The letters HO are understood to ^present, not merely hydrogen and 
oxygen, but 1 part of hydrogen and 8 parts of oxygen, which in combhiation re- 
imeaenta water. A figure placed cm Ae nght-hand oenner of Ae qrmbol for any 
dement, mAcatea Ae numbw of atonu whiim enter Ato Ae oomUnation spoken of, 
■s HO* represents 2 atoms of oxygen comb Aed wiA 1 atom of hydrom—peroxi^ 
of hydrogen. The fiigAte placed on Ae left hand doobleo all that fc^owa it tip to 
AeaddiAm 8ign<('Or faradketed qmbols 2HO represents 8 atonu of wateri KO, 
(kalinm or poteadnm and oxygeiu — potash) , SO* (anlpbnr and oxygan^-^il^nric 
acid) repnsenta 8td|diate of pmiub, but KO,S30 indKates Hiwnilphate of potaA. 

AeamhAatum ^aytobola repreaenting a eamponad body cmutlAtea a/orancdi. 
8(>e Fonisuun, CaxiBoiX. 

6 YNTHE^ u a Greek worA which rinfilea emabiastkn, and a applied to Ac 
dwiniaalaetiattwhi<ai niltea Aadmilar bodies into a aniform compound , assulphuie 
aoi daidl Umeinto gypsom} mr ehlonne end aonUom into enlinary salt 

SYUUP » a aobmmi of tiww and water Canl-lulee, eonoemrated to a denu^ 
of 1*808, form a aytnp which does not fimnent In Ae tmnipeirt Anne ftoA Ae 
West AdAa, end may be bdled and refined at eme st^ Ato anperior angv-Atorea 
whh emAent advantage to Aa Ranter, Ae Miner, and Ae revesma. 



TAIXOW: 


T. 


TABBTXNOi m watering, li fbe proceM of nving stuffli » w » ty ippeannet 
by a peculiar maiupiilatian irltb the calento. 8e^H<KiaB 

TACAMAHAC la a resm obtained from the Fagttra oetandra, a tree iriiicb 
growa in Mexico and the West Kidies Xt ocean in y^wuh pie^ of a strong 
smell, and a bitterish aromatio taste. That from the island of MndsfitfsT has a 
grenuidi tint. 

T AFFETT is a light dlfc fhbno, vith a eonnderaUe Inslre or gloss, 

TAFlAlsa wie^ of Tom See Emi 

TALC IS a ntinenl genua irhzch » diridcd into bcvcbbI nn^tiei, as * 

Polmttd Tale This, the purest crystalline talc, composed of OBslly separable folia, 
prasaiting light green, gieeaish white, and white ooloiin. This is often fbund maeure, 
disseminated m platee, imitative, or crystallised m small tixrsided tablea It la 
splendent, pearly, or semi-metallio, fransiaoent, flexible, bat not elastic A fields to 
the nail, speo. mr 2-77 Before the blowpipe, it first whitens, and then foseslnto 
an enamd globue It oonsista of— silica, 02, magnesia, S7 \ ^mnina, 1 0| oxide of 
iron, 35 f water, 6 Klaproth found per cent of potash in it It is found in 
beds of clay-slate and micarshte, in Aberdeendiire, Banfibhlre, Perthshire Salaburg, 
the Tyrol, and fit Oothard. 

Talc IS used in sheets to a considerable extent as a cover for gas jets, when the 
latter are placed in dangerous proxlmi^ to the ceJling, fra . 

Ttdooite date A slaty rock of s greeiUsb-grey colour \ it is manive, with tabular 
fn^ments, tranalueent on the edges, sof^ with a white streak , easily cat or broken, 
but is not flexible t and has a grea^ fe^ It occurs in the same localities as the 
prdbedisg It is employed m the enyoo mauaihetam, slso as a anyon Itself 
carpenters, taiiins, and glasiers. 

hdurated Tab An mpure sla^ talc with a nearly c<nnpdbt textme and of superior 
baldness to common talo. 


SoapettMe w Steatite (Specibtan of the Gennaas), eoarae grey and greyish 
massive vsn^es generally grannlar, also of fine ^ure The Potetane, or 


neen 

Zopts 


oUaru, molodes the coarser grannlar speoimena, of dark colour and more or IW 
impure Slabs of steatite are extenuvely used as fire-stoaee. It Is often tamed mto 
omnnentBl articlea. When ground it is used to dimmish friotion, and it was 
employed in the mannfisctnre of some kinds of porodain Venetimi talc is used for 

TOBiftswyg uta m fam-wiwHan ‘doth Thft firm vajaatiAiof tsio, whsjsi eolAuseA wvtb 

the salBower, fi^ms a rouge for ftie*toiiet See SzsazraK. 

TALLOW ^Su\f, Fr i Talg, Germ.) , is the omicxeie fot of quadrupeds and man. 
That of the ox consists of 76 parts of stsanne, and 24 of oleine , that cf die she^ 
contains somewhat m(»ie steanne. See Fat and Steaeikb 
V Under tlte article Fat the oonditjona of tallow and iti mode of oocuirence ate fiiUy 
^dMltwiih, 

OlMallow trai alone used formerly, and oor great supply was frinn RnaaiiL Ant* * 
tralia now; however, ezporti to Enrope a large quantity of mntttm tallow, and America 
» does also a large trade. 

The dner the food npan which animals are fod the more s<did is the taQow } hence 
(he ^rian talbw u best, the animali being fed for eighimooflis of the year on 
dry fodder. 

In the airimal the tallow exigti In separate ^obnle^ and the object of mritmg it 
out is to emhtdne all ttiese into one mass. The lundeTOwi^ tallow, as it la termed, 
condsts in catting the fot int^ small pieces, and plaeug it m a pan ever a nahedfire. 

heat IS ngiiteted,aad Ac fimt action IS the bomiqg of the oeUSf those poor ant 
them sulky eoat»ti, which become clear gradually, as the wsterwhioh it eontmosis 

MsAamcslpewer is seroetimes applied to aid in die resdering; The fot Ic nlaced 
nndee a miU'etoBe working on edge, and thas the eellt see fon or enHfmd,%DawS^ 
this is onoe effiseted, the tallow separates with great ease at a modecato teBmsNture, 
Donutt employed weak sniplrarie aad toactupouthe tiHow, by mixing thid aiMwia 
bt^otg wate^ and ndauung it after the fot w been jdaced withia ilt until ftm m- 
paratiimcf dwf^'iaatterisixMnpletcd. Some adnutsteamto die melttxg smsi^ by 
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m 

filloiriMMmtolie Tallovlt ecnenJ^ «o 

kmm. tfafttlt kw to M daijAed Ha evaato maker Tlib it efliotod br 
tt&iBK dn 'ta&ow, JMd mlxiim v&i it ewM eabsteiMiea vkidi noder inet^ble 
Ae gAtmoni mettani aad H» adrentitioiu adiiiixtium See CAXsua 

end Fe& 

TaBm mpartti m 1683 and 1884« 
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exeicaoaiioM ftnned on tte lerwof a spwiM «C qnk ft m af w w V ^ 

panchiMofaimtQuHoeti'ta^pneMBWit propoart I17 lit Pdoiaih eoa* 
sutB in fodutMfaDg the povderel gi^tUi W allowiu ts^Baarj oOmt to ^Nfootaie 
titroagh them in a proper eraantm. The ether, irhiiw ahn^ eonteuM oran iMMi^ 
eeparatef in the bottom of the i^iiamaa into two detiiioitla]ren,tha mder oo^lefaf 
the water, oonodotog all the tanuo aeid, and the tipper one ib« ether, eontofaiiac Ote 
gallic aeid and ooloaring jpaUer The eolotioii of taniue aad u waolted with eOier 
and eraporated gentty to drjneea, when tiie gallo-tounlo aeid la left aa a pale bidm 
cxdooicd emoipboua mdae. 

Some gall nnta contain aa mnoh m 67 percent of galb^tannie add, and abost 1 
per cent of gallio acid (Ooiboart). OaQo^tsnnlo^am la flreelj aolnbk in wator, 
Boluble to diluted alcohi^ abl^y m ether. The taimw adda are ell remai^l^ 
for the acndi^ witti which tttoy ebeorb oxygen, the pa8a4sfntie and becoming yolbc 
acid 

A eatmated aqneom aolnhon of gallo-taDBio acid u preei|Htated aolfhorte, 
bydroehlone, pboaidionc, and aome other adda: When boiled for adme time wHh 
dilated sdpbone or hydroohlono aoid it u eocTened into auger and gallic atsA- 
(Strecker), tbe latter oryataUiaes on cooling, while the gjucoae remains in aolntum 

• + lOHO - 3(3HO C»H«09 + Ci^iapu 

GaUo.tUDU add Gallic add. QIucom 

The composition of the gallotonnatea is bnt unperfoctly known, and it la not decided 
if the acid be ditmaic or tnbaaic. A aoludoa of gailo-tannic and givea, with peraalts 
of iron, a ^niah black pxeoipitate, which la the besia of ordinary black writing ink. 
The moat remarkable compoand of rallo-tanme acid is that which it forma with grin* 
tine, which la the basis of leidber See Tamniia 

By the reBotion of heat nUo-tannio acid is converted into pyrogallie aeid, and tbia 
distingniabca it fbom tbe other speeies of tanmo aoid, aa they do not yield pyrogi^Hs 
acid when aatjected to the same treatment. 

The following formula will show the relation exiabng between gallo-iamuo amd, 
gallic sold, and pyrogallie aciA 

. C»'H*K)“ -HOHO = 3(3HO» C“1P0>) + C**®*©", S aq 

G«l]i> Unm and Gallle and. • OluoMv 

SHO, C”H>0’ » C‘^*0* + 2 CO* 


Oaliie aud Pyrogalliie actd 

When powdered nnt-galla are made into a paste, with water, and allowed to ferment 
for some considerable time, with occasional atimng to fhcilitate the abeorptioii of 
oxygen, the gallo'taniuo acid is almost entirely oonyerted into gaUio aoid. 

1 eq tannic acid f Seq gallic add 

• {■»•[ 4eq water U* O* 

24 eq oxygen 0**J l,13cq carbonic amd 0“ O'* 


C«H*^ C«H“0* 

The foUo^g >a the method proposed by Benehns fir tto fur^eatm qf fcnuwa 
tmth m^pAine acid. , 

To a hot infosion of nat-galla in water, add a very mall quantity of diluted aol* 
phone acid, and well shake the mixtorp , a floeoolent coagnlani wiU be formed, eon- 
jauiing taonm and extractive, and which, in separating, cornea with it any Impuriuea 
present, m the same manner aa m elunfymg with white of eggs Fm the fluid 
thrmtg h a filter, and now add aalpluirio add mixed with its own wm^t ot water, in 
amnit quantities ot a bnu, until tbe preo^itato, after standing fiir an boor, ^ fbnad 
to form a aaiBi<dluid dntmoas maaa Aa aom aa this change is ftmid to hava faetm 
dfoeted, decant tbe mnid, and mix with can ooooantntod sB^tano add niifll so 
forther imeipttate is fonned , ^ yeltowiah white nms b than obtafated, whteh la n 
combnaUon of enlphario add and tanam, and is meeln bl e in leidalated water. Tina 
mast be pot on a Uteri washed with water mixed idth a good deal of aDlphurscn^} 
wasMd between the filtering paper, and afterwards dmiolvad hi pare water, wilk 
which It xmaNUstdy forma a pide ycUow aolataOB. To the soUdoa Hum dutOMd, 
earboaate of lead in very fine powder is to he sdded to vccy small pnporitoiMt so aa 
to samrate first the exoeaseC amd, and afterwards, by aBowing it to wtao e rnte fbr* 
diort tane, that portion of add eemUaad wab tbe taanto. When dm an t am ^BH 
iso(nqplet 0 , 4 w ootonr wBl bssosMofnam daadsd ydtow; Tbe aaiiiB«B sdM 
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. , - - — 4 enaontioB oii^<pkt«Midiiatcd 

AiMEMk Tbs Intd iBMf Am QManqA «IM ooigigt gf taoi^ irah ■ portion flf «*- 
MiMfeMBeAl7«i»aE«iwofdM«^ TUiiium being pwdereAu to 
with vtkeTt ft tenmMftfwo of bb® Fabr^ mtH wjfboK mtm a taken 19 ^ die 
Mo^nsn , the «fc« k ACft flawed to evaMcate q^taaeoa^, and the tamiin 
temabaift the tom of a tcaMpamt mam, eitgbtjy ydlov, irbieh doea not d»nge 
eontnetifUitlMaff. Thtt vlwb nsudm ondiiBotvcd the e&er u a bn^ 
taetiTe, B<ft enbrdy Kdnble fai -watea. 

Beraehuabognwtbeldlovii^proeeea tox ihs particatma »f taanm mmna oj 
potaak. 

To ft flltaerd b^nuoa of nnt g g Hh, add a emotatrated Bolntioc of eaitoDate of pot- 
■Bh^aoMtoiama vhilepteeipitatei bat too inu<&pot^ most not be added, u the 
peanpiidiaaaafllsUaiBezeeaiof tbenlkalL Tke pfneipkate, jriaoed on a filter, » to 
be wadicd iritli iee-eoU water, and afterwaida duaoleed in dilated noetic acid, 
vlueli aepanter a brown extracave matter, ibroied by Oe aetnn of fte nir danng 
^ pFer&aa waabug. Hacrmg Utend the solotu^ precipitate the tannin by meena 
iffteeteta of lead, waab the precipitate, and deoonipose it witb hydro-aalphono acid 
The tannin will now form a colouxieia sedation with water, and may be obtained m 
kaid BOaiN on the evapomficm of tbe water ui eoew over potasea. Any ea^^^raetive 
rMamedinthiB tannm may be aeparated by diaBoWing it in ether and allowing tbe 
etfier to evaporate epontaneonefy. 

A French jdisimaoien haa oWved, that aiil|ibiiret of mereary baa the property 
of demdorimog taanin, acting in die same way m powdered doea on some 

aobatonoea. 

The foOowing Table ahowa the qnant!^ (dTeatiftetive matter and tan u 100 parte 
of die aeveral sahatencea — 


WUta Inner bnknTeU oair 
Do 

Do 

DOb l.ateMter«illo» 
Oelourad or mUaie tank ot 
oak- • - ■ 

So 8p«M ohutnnt 
Do. Ldagotar wiUmr 
Satin iMrk of oak - 

So. etaMtaut 

DlttoXolB^ ' 
l>o.obn 
Do ( 


vdlow - 
wUlmr- 


teeUiSD I 

ICalaea lunwA • 
BonoSonalHi 
Snon tea - • - 

BemlM Media • 
Benaarsatatea • 
HntrB^ ... 
Bwk of oO, out te vtetar 
Do boaoh . - 

DObdOer- . - 

sS-tSW: : 


71 

77 
» 
79 

19 

14 

16 

sq 

81 

as 

18 

li 

7B 

78 
48 

i 




m 


0 

« 

41 

H 

n 

H 

M 




of cheiTj tree 
^ adlon > • . 

: : 

^a«h ... , 

So trunk of Span cbeitnut 
ftmaotih . 

,l>o.o.k.Mte>pni>f - 
Bootoftormontil- ■■ 
Go^i Mn^nas of Canada 
of alder ... 
^ apricot 

ft 4* ^ 

So. ^jon^hdianjMTee - 
Do weeping nlllmr - 
So Bohennan olive. 

So tan ikrtib wltb myrtla 
leana - . 

0 Tlr^tan auwach . 

^ gMenoak ... 
;Jo. tBrv{ee.trw 
Sa raia tibednat of Amer 
So, TOM cbeitnut - - 

So roH clHataiit of Cwo. 

Hi»m W n • M 

So aainaab of Candlnn • 


•o H. X. Bb 

TAifKar a <2Wv .ft i.fgarW G«m.> thm h ftftwme givmi to Aeptooeaa 

swteridiiritlitiMgelataftof ftBabiaa. -ua « me amyan* mmung 

JJ 3 ra 125 S^!lS^ 

IWanBBft^rMtemgMit'vagatebleBabateneeatfaataerveforfliepMMMttfteaaiftm 
— «» «-*■?« ■b^'b.a p»d»»>gS Stabi^ 
0006 ora «niM im» awaa dawteft f awfa g, kqiB gmj n^ne, awfa e (braoeriT an 

X3pK am iba aliar of « auw af ede f at eaccie irJu^ oe wary abvndaiit fo the 
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iBAitfta9dBBisIa,b«l brAir tlM 
Ibaica. ^ Small ok. oov, asA ollitr Boiall Did« ealM 

8UiuCMca^)ax»theakiBa of the dieep^ ooi^ and cAw nBiS:Mtealt| 4 rm 
ao one vould speak of a dieep*s bide, ov an ox dmi EaiA ol Aaee sUm 

teqture somawhat different proeews for tanimig, which we AaB nov yoees A t* 
describe 

SoU batter — Bnglah «x, South Asuriean, and AvtrahaBireC and dry salted eei 
and cow hides are pnncipaHy empKijed in ths mann&otore of tids desonptiaii. of 
leather. 

Dry salted hides are drst eoaked m water nntil sufflemtly softeiied iSor the 
proeees, the tuie required varyinff fxnit a week to % numdi, aeooidingto the tune ^ 
theyear, dryneas of toe htdes, &o. 

Wet salted hides and fresh market hides are merdj loaksd the day befbre toer 
are limed. ^ -v , 

JAsmtff proMsa The hidee are flret placed in milk of lime, which has aerred frv 
the last li^Dg of prenooa skins , they are placed horuonteUy one upon toe otoer, 
end at the end of B week they are remored to a new anlk at lime, in which them 
fentam ahoot too dsyv, damie' toe wfrole of tots perioi^ whieh oecupm from sictees 
to twenty days, they are dhueii, that » pulled np and down twice or three tuaee a 
week, according to tlieir age in toe lime pit. 

Delation. — This is the next process, and fiir which the hme treatmeBt jweparea 
the hidea The hide is placed on a convex heam, and the hair » toen taken cm 
means of a coneave tool, having two haodlea^ caQed a ** woikw,” which, moved rapidly 
up and down over the surfroe of the hide, rnhs off the bau The (bellies and 
ihonldeTa^Pis then cut 

The next nrocem is^etoin a which consists m the removal of the flesh which il left 
adhenngto toe hide after flimng Itis effected on the same convex beam, by toe meane 
of a two-handled knife similar in diapc to tbe rubber above described, bat Wing two 
sharp edges Snnng these processes toe hides are repeatedly washed, and are ready 
for toe tanning process, after betng seiubfed, that is toe working out of toe lime from 
toe pores, by rubbing toe rnbber rapidly np and down over tbe hide. 

The ftm ptU were formerly made wito boards from 6 to 8 inches qiart, having clay 
puddled between them, or dse were built of stone or bnok; sUme and briM are 
doubtless the best, since they are &r more durable, and also avoid the exudatom of 
the mud from between the boards when the pits become did. A scanewhat newer 
method is to ocmatroct toem of planks S inches toick, placed vertically and flutened 
by an mm bolt, which mns through each plank from the top to toe bottom of the piL 
Before desoril^ the tanning proeees we will just mcnticm toe way m whito the 
bqoors are made, 

A oertaui qaanfl^ of bato, or other tanning material, is thrown into an empty pit 
or “ letch,” aa it is called, and the atrongeat liquor which cui be glared from toe 
tanuiug pits IS pumped over it and allowM to ataod from two days to a week, aitf 
IS toen dmwn off for toe leathw ints, aod often toe liquor which it rqilaecs is 
pnmped back on the letch m toe place of it. When the tan is thus partially exhausted 
It IS cast over into another pit, oidled the spender,” in which it is usually boiled With 
fresh water before being thrown away Tbe fenders are tbe only letiW that are 
“ watered up^” the liquors being pumped bock m rotation, a weak one am a strcmgeir, 
and soon. , 

TaKaatffpneeaa.-~Batt» (toiek ikus for sole feather) are drat fomisflMil ta S weak 
liquor, and are passed on from time to time into a straiger, as they beceme nK»v 
tanned, the sCrengto of which vanes from 6^ to 65<> of the common hTdvomeier, 
sabioh stands at 0° m distilled water Great care must be taken that toe Jude is not 
kept too long m the weak liqnon, as they will soften it and dissolve a eonddentoU 
quanUto of toe gelatine of toe hidet in act, too weak liquors taftan the hide nearly 
u maim as the bate of pigeons’ dnng 

Daring tlto flat fow weeks toe bidto require to be frequently *' handled,"* that Is 
taken out aud put m again, the oljeet iff whiito la to prse^ a frsdi pattkn of too 
bquid to toe hidci. There at% vunons methods of eflhstiiig thisi hitoeorto too one 
BostinusalstbefoUowum —Two men stand at capoiite coraer* of toa i^oadi 
•with a hookWttadied to akog handle, and wito^rf&gpidca,” with the iMcr to^ 
elevate several hidM at a time, and wito toe formsr tocytosowfliem ap M^arnMy On 
toe t(^ of the next pit Latterly maiv tannen snsp^ ton bntti «ai p^ fwoed 
aerasa toe top of toe pits used in toe flfst pan of toe tanmog *rasea% whm to^, 
nquiie to he handled so eftanj by tfam nwans a great nvhw « iahopr is efEaaU^ 
nd tlw ktober w better ’’oidwaMd e^” as toe iMwnaffmaMSjtoe^ddA. 

The next step IS to ”117 away” toe hattx AliTerafbvttafsfonMdhyiMwing 
■OBN hark or vakiiiia, as toe ease nay hs^ hstwew toe hntta nknonlii^ to new 
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fiqMV duadd be inenMoli, oatil imuiBiom fltnn^ zeqoired u «xiTed Mod 
whub » regatacted to rait Ae tort of bUb being taaned. 

The tfana oeen^nd la taanmg ordnanr «de leatlier -varies from lerea to tvelra 
moi^iiy aeeordoig to dm «nglit of iIm bide, Ao.} bn&lo btdes require from oghteen 
to twentuf^bn mtmtha to taa. Bdltea are tanned in about three montoi, first 
bandied m the Uqwm fiw abw or teg veek% and then bud awaj-tin die same manner 
as die butts, fbr the remainder of ^ tune. Thw are chieflj cnt up fbr macde, as 
they would never make a firm leather When peitoctly tanned they are hung up m 
diying sheds, -with tiwir dnc&eat part always toward the wmd, aud whra of a 
^^temper" (dryness^ ihir are ^'broken down ” or rolled, then struck with a 
*■ p£a ” u tiiree*edBed sharp knif^ which is passed with considerable prenure orer the 
amftoe of dw leiuier to take out the creases, and if wished to scrape off the Uoom 
W deposit from the bqoora <m the leather, this la done in the north M England, aud 
>4|aMikeB the leather of a redder hue. In the west of England as much bloom as 
^^oaAle IB preferred. 

The butts are dien rolled two or three times more m order to comprea tiieti^eatiier 
and make it firm. When qmte dry a little beea'-wax and tuipentine is mbb^ over 
die grrin to give a polish , alter tins the leather is ready fbr s^ Butts are used for 
sole leather, maohmery straps, pumps, and many other j^irposes. 

Cfjilper laaiker — Saps are ohiefij employed fbr this purpose, and are imported either 
dry Mted, or bnned, bat in either ease the process is the same 

The first process is to souk them m water, they are then submitted to titb action of 
atocka, aunilar m oonstmotum to fhllmg stocks, for two faonrs , this is to soften them 
all tiiTOii|h alike, and to remove the hair, which is very riiort ; they are next pnt mto 
milk of lime, as described under bntts. They are then fleshed m a siimlar manner to 
butts, and afterwards imoierrad m a hate of pigeons’, fowls*, or dW dong for two or 
three days, which strftcns them. It is ourious that no suhstitate has yet been finind 
for tiwse BUbslances , one fanner ttdd me it cost him at least 100/ a year for pigeons^ 
dung. In India, builoeka* blood is used tor the purpose, and answers^ bat the smell 
from it is very oflbnnve. <> 

After beiag “grained ” tbs kips are placed again lu the stocks for twenty minutes, 
uad are timn ready for tfaniag. 

^e usnri time allowed fbr tannmg kips is six weeks, they are first placed in the 
-weskaet tff a set of six pits, and shifted every day, exeept the two forward ones, 
■whi^ are shifted eveiy alternate dav, havmg a fresh liquor They are afterwards 
plaoed In a warm decoction of mmoca, pnncipally for the colour which it imparts 
when properly tanned they are dried m sheds m the some manner us butts, then 
oiled witii some chraqi oil, and again dned, and are then ready for the cumer to pre- 
pare fior the upper leather of boots, foe., foe. 

8eul skins are imported in ocnndemUe numbers, and are pnncipally used fbr 
women*B and dhlldreira boots and ahoes. Many* other kmda of skins are used, but 
the above are tiu principal ones. 

^lAws (properly so-called) Bbeep and goat duns are pretnred for use m varions 
wai^ the ustM tanning soMtanoe being sumach and bark. ^ Lksthbr. 

nie q|(^ (bellies foe.) are trfCen tapned at Warrington and other places in the 
, nmth, by pladiig them In a barrel, two thirds filled with liquor, which is kept slowly 
revotvingl by this means the skins are eonstuitly bemg exposed to fresh portions of 
the hquliS, and saves the labour of handling. 

There have been several patenia for qiuckemng the tannmg prooew, hut we aballf 
oi^meiition one or two here. 

The fidtowmg la taken from the Bavarian Journal of Arts and Trades, and is 
known an Knoureria tiammg ^ooeoa 

It m wdl known that ^ ahamoe of attnosphene air greatir fiuihtates ^ process 
of tsimiiig^ and hi order to effect this tiie proem must hsoarrisd on w vocim. 

The VflMel, in whIA tiw imning substanoe » to he made air tight, and at 

the aaaae time no mrial ean be used hot theoxpenaiva one, ei^iper. Inuu as wdl aa 
line, is afleoted hv the tanahig snbstsoee, and wood oan only be used wbini its pmes 
buve been stored liy some vivbiA whidt efibotosilly premm the passage of air into 
timvesssL 


The pneam is oarriad on M fhllowsv— Whm the ludes are taken frostt tira waab,att 
the wissr eoutalaed in them is oipeOed by a powecflal press. They are thmi pfaumd 
in a bamk hasmg n rotatory bmHuo, tsge^er wah the neesmaiy asMunt sf^ tamiiiV 
taatcrial, and onsugh vMer added to ke^ the ooBteada of tin ham midst 

Thi saandMlsibnoirolMe^andiba^pampadontas complete^ an poarifaiai 



m 




<aBtwg tab*; <i6» W ^^o—n n»i «< »!i whfc • ftuk Wlart Owftiw lM ii < <N i i 

«f froMT atxwsth. ■tiij»<ptfc n w «f wm a. totf l i ilW r 

mio ii* Imml. n4 vbaasiMfletcBt tfovaa^ lun haea a#auMd, Hu « 
etoMd,aiidthel)M««li«Mwroiat«t«w «b lio«r,<M‘ It^ « komkMcovaaginfb^ 
Iioutti^ of Mm MMuM n It AAev two «r Otm bpwt* mM, tia zoUIMa k 
MNua conttSBcd to 4w «aa of the »«—*»■» 

TfaeadTMti«Mofttfiproa«H an, tot h^ to ait belag tareM to pana at to 
Aina an opaoed and toi man nipidlr atorb the toatauy pnnatple, and to tapato 
acid lamt wyapidl; eoa'rerted mto sowe acai, nhiek ta af'so ow m ^anrTg 
Seeoadlf, the rotatarr iwrtion fteJitotos to extr^bioa of to tanaie aeid fhnai to 
bark, to. Thiia to hidei ara eotaitoelv tailed m a moeb len tiiiie''toa wttoitl 
Totat^ motion, aa vifl be wen by to folfowiQg table, baaed cm aatsal experjaMfilta. 


Calfskins ^ - 

Ttane r«| tlrpd Ibr tniu1ii|r 
m VMM «thi> It tn titm 
from 8 to 11 days 

Tim* teoulrve vHrs 
ncuioi taan^e^Ml 

4 to 7 d&ysL 

Boiae bides • 

35 

40 

14 18 

Lipbt eow bides 

SO 

35 

- 1» 16 

d^ow hides (middbng) 

40 

4j - 

> 18 SO 

Heavy cow hides - 

50 

60 

- S3 • 80 

Ox hidea (bgbt) 

50 

60 

- iO SO 

Ox hidra (brst quality) 

70 

60 

• 35 40 


At the ume time a large per eentuo of bark h aaved. 

A patent iraa taken oat by B Welsfoid, of Bona, Algeria, in 1859 Instead 
of empleving oak bark or to ordinary taotiing anbitaiieea be inea the leates 
of the different trees and shrnbs of the fkmtiy 7er«5tn(ikiM«, as the Putaeta 
tenitnAm, Putaeea Atiantma^ PMacea festowc, Ao , abonndixiff M to oOast of to 
hleditemnesii and dsevhere Ue forms an loftition tn deeocboa cd to leaves to 
UsniDg 

A machine has been invented bv Mr S F Cox, of Bnsto}, for eflictmg tbe eaneaii 
prot esses of dmlmg scudding^ sbikiog^ smoothinib sticking, and ttretebing, «hidi ar« 
nov niiulty effiM^ed by hand The hide or ikm u carried by a eylmder or roller, or 
by a^BOving bed o^latform which presents it gradoally to a mmving spiral bar rib 
knife or robber, fhe spiral oonsists of a right and left banded scrtw, so arranged 
astornboTseTapetolude, to fromtooentre to«u^tosidsa,or itmay eonaist 
of a aingie toead ofa screw, or several 

Tbe roller oc bed which carriee tbe hide or akin is pressed towards to revolving 
sjHnt lOstromeotB by spruigs or otherwise, and is gradually advaserd by a nfohet, so 
Mat to whide of the hide u uniformly and sooeessively expoeed to to action oi the 
revolving spiral instrnnienu A treatUe is employed for withdrawing to roIIeT or 
bed fhmt the revolTitig spiral to fieilitate to acyostmeot of to hide. 


yxoBrjMi.B Sn»i|f Aitcxe uno ur Txxjtzxo 

Vo two sabstanoei will produce the same quality leather, either in textiuv or ooloar 
Doubtlees this u owing tb a different vane^ of vegetable extraodve oootsinedla to 
material, thoi^k unfortunately very little la uawnt od about it, to sukyeet ncA 
having been much studied Some thtm oontam a large proporhoa of tanjuiL W do 
not fill up di« pores of to hide ( gamter, for ustaooa, tana quickly, but doaa net 
make a bMvy kator 

CAiA barkitiuerau peAuadaia)^ Tfa» bark is prcfoned to all other ipatenals flir 
tanning, smce it podnses tbe best leather for moat porpos^ Tbeoak baritoftlua eonn- 
tef IS eoastdeica swenor to that of sot ether part of Eiurm The bask saaoa m 
England a nta^nom tomiddle of Apnlto to and nf 1^. it is eaatntial tot 
to sap shoald rnn wtdl before Ae baik n ffhpped, as tt eontaiBs moat tanam irlwa 
to «p b^fins to VBO 

fbuUtk rmm oak fard Tbii bark te very similar to toker Mk task, i«t 
mlubteff and tomet, and coatmoa more tsnma, aa them w aMSdtock eptdteassi^ 
(wl^ flontaiid maty, li ta pmUrni for tasniiig light goodi. Goffto 
Btittped at tosamfrtnw of year It to heavier sMta. . 

IiSm M fienk<>>.Thn baric n smufor to to mA fs fimeaj|t 


toj^ntoeman picto tostr ftot Asdwwpi BdoMtoaaBto«>M^»||»|jk 
astolfBtofc,foritwaM«eitoeontid»aDaMMkiaM^^ ^ < 

Cktm tok N to^y Ikrk toh to nmgh «|ton4| daryfW dKLlpAdlhato 


sitoCtosmfa MfisrV— Hai k to toot h^ dt' 
tonte m to Btoto eantmoa asi totf 

|$juSb Ttomqr. msktooMM ifif AAlcd i 


TmfsmL 


l ii < iii l iii ri * wT? >y ilt <* *»» tfiw aj t t w. i»0rk 

i m m maad iwKWiit^hifc lfc»’ 1^ il»<r {M-**?* M ooMtei « fNM 

tuaAL te iibar«p^ tbt i«rtb«. 

nw««Agr ipniiwiffliit-cW^iMBdibrtMdagittAi^^ %laarii «»k 
]wlEk«la^)iU4k«iaa4ee|bte«g«ed,apdicpMfcrrediiK'a«MMkBtbflr. bitb* 
oKitrmtsttelMf^of «0 ftel 'witli«<ak0rttTtfr4 
w S «Mt at dw tmnk, ifltfla u Oe Mftkt it dMi «Dt sEceSl ^ li^l^ aC40 ft«t. 

Tkt t am m oH rad oat, idMMt i» Gaaiids tnd hi Ao ff flfrtlwni CNtei, la rtarj 
gnmttf tlwii^ iflfefkr inaeveral retpeets to Aa other kiatfa 

Tiia racA Maiaut ooA ta aletated djatndi. Od some of the 4Si^!MBjr 

flf the fbnit grewth f iti haHk u thick;, hard, and 
g >» | i ly fltttave^ but ady tiw liarit of dM laMU iMvoehei and yom^ treean eaed hi 


Qaemtrwi iori «2iifrcM taearta), or Hack oak, grows thiongh the &ates , ita 
kl)tfc it oot very thi^ hat deafly fomwed, and of a deep brown colour, the leather 
hauied with it la qit to luge the atocfci&p yellow Thts tree trftea attaina a height 
«f M> ftat^ and a diameter of 4 «r S feet. 

TImre another Tarietiea used, but It u aeedleee to meutioB them here. 

Vakaia, i^imerem Yahmla » the aeoni cup of the QaereKt^eigdlipa. 

fiatLairte. 

5HMie Iff' eoamaree {a the erodied or gronnd leavca of itiw eomarta, end » im- 
ported Dram ftniy ia making the nsw ground aumae the lar^r hrenehea or 
ctwka are taken out \tf hand , ^ amdler ones do not pulreriM, and are taken out by 
eifting; theatem cf the leaves mu pot under the null a second tune. In grinding the 
calenfaitiai « dwt-SSS Ifaa. of leaves tarn nntSSO lbs. of fine ground enmao. 

nero IS natnndly. or atleaat unavotdahly, from 3 to 4 per cent of aand or dirt in 
theleaneaaasenttothemillei this can only be taken out before grinding, but if 
thmuugfaly done would com Is Bd cwL additioual, which the trade will not piqr 
JtfiaMm 4ard, » the bark of a tree belonmng to theorder Tahaeaa, snbdivwon Jlft- 
moac It la inserted frmn Australia aad Ibainama, hut » ahm abmidant is the Eut 
iidiea Mmcea bark ia diffienk to grind, it is also difficult to extract the ianmn , it 
d^oaita no bloom, and is, Aeret^, notmueh esteemed by Eo^ish tanners, but is n^ 
hi tha fiaat Indiea to a Wge extoat, 

(%nfer, or mrrgyaptwiea. — Thm aatringent snbataooe, sometimea called catechu, la 
pcodaeed by bodug and evaporatmg the brown hard wood of the acacia oatediu in 
arater, nnof ^ bspim^ Jura haa acqured aproper emaistency , the liquor la then 
ntosfa^ and soon ceagulatee into a maaa 

it fe feeqoent^ mixed with aand and other impunbes, has little smell, bat a sweet 
S^ttrioieBt taste in the month, and hb gritty if it w perfectly pore, it will totally dis- 
ualve In water , and the impunUea will fell to the bottom It » chiefly used in 
Saduti ta m tiha Emit btim (^mfunca ft m anponed) iar taaatogktps Ittsauxed 

mto vtioipa and awnas. 

la Saodaaad, vriure^ bark is more abnndaut, thoe^ it la also nsid m J^aland and 

Inland 

Swak hard la used for taiudng Rnsaia leatoer , it la also used by the Ijaplaaders, 
fliaufafit hard (jlfeas CamaAMuy, is one of the pnacipal harks used in Amenca 
fortoadidg) it ma kes a reddnfe coloured leather, and not nearly so good as oak baik 
laalboc. 

TdJdSf. A plaat conmon to Britido, growing m waste places ; somietniwa 
pbnedjb 'Me to i^ve fleas from theai. It isSety bitter, aod fate an aromattc 
odoDto, ” 

This is an axeeediaidy vavaanbatanoe i itia fenpd in the minerals 
IMfeSfe hpl jdfrO’tenteMle. It was dm ^Msvered Hr Hnabhett, m a nnnml 
hcobjgfel dm JfoMh Ante»a« a«d.he saSad ^ that aqenunt, coliaahtasi. 

kSuicaig dfapeymari tk a tod tolar's, and, eatitideruu it u aev melal, 

t te i riw jb i. Db WoOMtoi^m 1Mfl,pin^UMHatebetrsc«feai5iiai ^ 
dfeffefeM woto boA tod MtoS tohatanoe. 

itoSi^lfesridtoMSfelM^ flrsiHt.fegii«tt^ 

of toa 

Kbtoa dT <Um^ 
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Cvte 

^owmM 

rwiikloe 

Cats. 
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a 

Brasil ..... 

s,e9« 

4,199 

' MM 

8^19 

India, Slngwote and Ceylon 
BntiA 6iS^ . - - . 

*7,818 

90,148 

1 . 

4 

Singapom, and JEaatem Straitel 
• aaflleaepii • - J 

0S1 1 

^ LW4 

' *7,880 

38,968 

Other pane ... i 



1 

817 

Total - ... 

31,479 

85,«7S 

80,060 

4«.oai 


TAQOA KUT The Tegetehle ifm of oomineree See Ooaou. 

TAB (COAL) A few yean ainee 1^ Vra wrote u followh ^Thm Imot ikt* 
hepe any waate atti^ of oor manaftotantig Induatn which baa been to liMdwSf 
ne^eeted aa eoal ter, and i et then can be bet rety few wbieb offer a^thtncljyite m 
feiT a iM of Tenanecatton for the exereiae of ahiU andvageiHii^ To bi^ 
artiole haa hitherto been, and atill in great meaaue eoDtinnea, entirely ralaeliOMi It 
haa IB feet only a nonunat priee m ffie market, aa la endeaead by the eiroraatanob 
that It u oonaimied aa &el at many of car luge aebn^ioUten gia «Ortcii,Bndatotban 
jB dbid aa tow aa at the rate of one penny for 5 gallona Thta latter la, bowerer, ftr 
from Its real valne even aa fhel, zor it haa hint fimnd ui^aactiee that Ae avenge 
beatmg power of tar, as oonpar^ with coke, opao a long aenee of wmbinga; if M 
more tW two to one, or in other worda, Aat a g^kni of ter weighing about 10} Iba. 
afforda aa nmeh heat aa half a bodiel or SI tbs. of good coke, and thu too aUhcM^ 
Ae tar eontauia about one pound of water entangled in lU sahetanee or obeDueally 
eombiDCd, so aa not to he o^Hunblehy long standing Aa we bavebefim wid,Ae tar 
Ana adultemted wiA water is vtiU equal to move Aan dooble Ito wn^t of nDodeohe 
aa a heating ^ent, when terted upon a large working aeale for many mmius in «ao- 
ceasion The high heating power of coal-tar ought to indooe the managera of gas works 
• Aer to use It themaelvea, or wfaefp thu eannot ha done, to vend it at a price m- 
porttcmel to ite valoe lo coke , thus, prcaotning a boahcl of coke to be worA id , Aen 
a gallon of tir aa feel would he worth ad , whereas, aa w e have sees, Ais tar has been 
■old aa low aa 5 ^hna fer oae penuy, a moat convincing proof of the expenetm 
natore of Ignonnoe in amne altunboni 

Ibe oonwauption of tar aa feel la, however, after all, hot a beAaron nififflL 
eatoni of ingeiiiiity, and fer bencaih the inteUifenea of Ae age. eqbitnm 
when jm^ly dmtiUed, b Apable <ff yielding n^hthe, a bxed oil, end glfeiih, 
Ae iwp fermer of which are va^ more valnahle than tar The relaave propor- 
gfatt of Aue pndocte if, howerer, very vamable. e^eording to the kind and opeiltf 
Ae tar nnplojrd Thus tar frcen the eondeeaer la more valuable nr Its 
prodaeta than Aa tar of Ae lame eotl taken from the hydranlie mam, and agada 
eaenel cod tar le alwaya eapenew to ooBoncm eeaLtir h general we nny eemata 
Ae KVMlalde aaaoaat of the volatUe and ftxed mattera of coal aOmewbat in An 
felleiriagonler ^ 

Ifapht 

Comaen eoal tar a 

eamndtar 9 

eannaiMr IS 



line alt. 

«» 

sr 


PMi. 

as 

S. 



of ImM. and , 

lahriiteterftaFMAii^ i Aeaaaaefrnltdkaeadfeafkei 

Ae aitfelei AmuM, Gona^Saab ' 
















mwt 



» iicCTiMMr 


-.. . .1 #wl4»v IMr 

: 41MiIU^r hi ^cmbt — l i ^or £B««wf 

ift» It, ArA y t g ii <ar« iBd .4MMncwt mto 

onraMribvli- Awoailii^ !» MW i wliwh )jWwa<riiMfte>€g«ditry«^^ 

«i«M < w^pw i <i , jMiMur Mt»ed« bMft« pyiofiMM ivi« nr 
ffirKXe, da, ^ lyi d mi^ , <Hd wmef^r, T:hBtHi»,n^,maAriDiepitm 

cded ■mf!7Muailiq,4R eoUMK Iwuntfir 
‘th^ SH wtk hohm tMkragaftea « fte Imt, wali&Tsftteariftiim of the modem 
vhidi it Si ipmuni^ hf Dn eWk^ 4a. hl> TVaveb m jSimicbiKma. 

^ Tlw iitDidiMmMt SktoBMUtt m tfw pioeeM u in a fomt »eu to a marA er 
liqgt beeiMi toe rooti ef toi ftmutoddi tir u ptiae^ellj extneted, are alwaTS 
aseto jpwdaetive In Mch y la wm A cooioal eavi^ li toen made m toe groud 
(mumSif im ton aide of a bask or aloplag hiU), and the rooto of the tor, tc^getfaer 
H^hOleta flf ton mobo, haim aeaUy tnuaed m a ataek of toe mme ceaioal 
Ihi^ ore let Into the oan^ The whole la then eorered with tnrf to prerent the 
%«ito}de parti ftom being dladpaled, wUeh, h^ meana of a hsary wooden maUet sad 
wnodea stam^Mfr, worttM sepaiatdjr two men, la beaten down and rmdired aa 
Ann u poaim ihont toe wood. The ataek of blUeta u than kmdled, and a alow 
eMtautnea of toe dr takea place as m wntoing ohanwal* I>unng tola eombnadoa 
toe tarnndek and a naat-irra pan beuig at the bottom of the with a apout 

itouh pnpeeta threitgh the aide of the buk, barrela are placed faeneetb tbia apont to 
oidleot the fluid aa it comea away Aa &it aa toe bamla are filled they m banged 
and leadj for immediate Mtpeitiitinii.” Wood tar la obtained aa a aocondary pro&et 
in toe manu&etDce of aeetio aeld. In toe dry diaiiUaiien of wood. 

TAR^ er VETCH. A known (VuMsaiway. 

If^ARPACLlN (ftom IW> Canraa mboed wito tar, nsed to eorer toe batch- 
wiyi of a Alp to preriBC ram or aea water iirau entering the hold, and tor other 

'TSSxa SeeTnaaa. 

TAB81A (Ihrmtovd, ItaL). A meaidc wood woik praetised m Italy m toe 
EAecnto eenlww. 

YARTABi (jhrtMf ^ ; Wtmtlemt Oenn ) , oaUed alao aigal or argol { is toe 
emda tottrtrato if potoma, whfft exfata in toe joier of the grape, and ia d^oaited 
ftoia wtota in toeir nrmoitoig eadrn, bemi I iwedpitated in pr^rtton aa toe deohol 
fttomeA eeaaeqneaee ef ha msohibibty la that hqaiA There are two aoila of 
■ai|||l known in eomiBwee, the white and toe redt the former, which it of a pale- 
|to|i|h mfoax, U the emat let toll by white wioea, toe latter u a dark red, from 
Mlwincft 

erode tartar la puitfsd, qp converted into cream of tartar, at HontoelUr, by 
tta MSowmr MMOi 

ne aiMl having been groond under vertieabmill'etonee and sifted, one part <rf it 
4 b betted 111 of water in oonioal copper kel^ tinned on the mai^ Aa aobn aa 
It is dnudvod, departs of ground pm-eby are latrodnced. The solnfton being w^ 
stirrednnd toen aettled, is drawn ok into orystallitoog Teas els to oool{ the cryttala 
imad conpreted on toe stdea and bottom are picked oni^ washed with water, and dimd. 
Tb»mother<WBter to empl^cl npoa a toesh portum of aigid The eryatids of toe 
• Etotemp arc twdimeiTeA ro-etrilMllaed, and exposed open stretitoed oanvaa to toe 
omi and air. to be blmehed. The idayaenrea to abatnet the eobanitg matter The 
oi j r w a h ftiimst! upon the eaxtose ere the wtutcit, wbenee toe umie ormun of farter u 
Aawtod. ® 

fk^ed titfnh the hitarttim (^’‘^Mtaah, la thaa obtamad in harp toaatera smidl 
wiiooaeto tfnadh whklu e x a im iied hy a lenai, are sea to be tonunarent fmmaided 
priniK Itfin po sae^ hot a toetty amd taata} la mehangeable m the air, haia 
aptosfie g r a v i t y nf diawMa ai id pam btdlmg wMer, and m Mo parts 
adOePi^ jjtlahuiolahlemaloebA E cosBUta of M-OM po^ 70«7< tartaito 
adid,«od.d7«8 wntor, $qt A9f^ B^a«ntam 


TAtfrAA^ 



larflngiN^ Tr.» H emetokrito w, OeEm.> Thia is|ie- 
~ toliitiott of of tartar, dtforto^ 

of toiac, omdigflto mato into a smooto 
.„^jee munei; Amn toe d ifengag e m nat of toe car^ 

. . . tMufM'VEwe. TEwajnpeitpBamt tt(|nW|^wpion-ii 



TABTAttag ACXa 

«ra«iagMitfeFMO<rf«rtitf T%> twftiilg <if ilwai t»t» 

wMitoi iMiihM is a iBiaeft mfim «C 

it tm*§ «t ant^me wrti, pr w h BB l y titatid wiA g MitT 

afyttMmetBkatS^ffttlorvtelBL Thb «faH>»y, aAf a igtti faiHWlrt^ir 
eQmcffteftliitQwapkgle«r IttMaDdHMHWMU. Tta toMMMtlWM 

^ fiwmar ^ ffitfaiiM duoiq^ <*DT«% Mtf tdalM* eT tta 

tfliawapaa the liter. ^ 

The <t««r «« w t» ti •wMttniM ia IwdM ptai \t a taqaeMt M tfB ft 
•etittinw die ieaOtj «f 40P B C*P<»> l-flaX ewl then it » m dt deirflMft 
SBj aedimeDt, into leadeii or elMicware Teeeete, 'wiAA do Mt la ft dry ■ teen^reda fttf 
ittooryitdhM e^ihdi' re-iTTAaffiMdl* bitein 
teei Hx^-dded jmuno In 4eoaaifeenig tiio tartrate <rf Hmo, a retf dhte tarooh-tf 
eolifttiine arid nutet be em^oyeo, beeanee pore tartario add irodd atao h o tty 
tanrato flf haw that magr ttoepr deeompoution. Bone black, pHtrioahfy fpeW fitoiff 
iti cart ooa ta end phoi^ata of Ime, by mnriatie and, taeottiethnM emplei^ to Ueadk 
theedDoredaduttoneof the firete^Btala Tartane acid eontaiiw nei^ t per cent of 
eombined water h it lelnUe hi two patta of water at 60^, imd la ita own w^gbt of 
boiling water In ha dry state, as it exiBts in the tartrate of hme or lead, t< cooatti 
of M 8 of oaTbon, 8 of Mrogm, and 604 of oxygeib It u maeli em^ojed in 
ealioo-fnnthig, and for ma ang aodaio powdera 

In eooseqaenee of tbe ^[reat rariation in the oonstitoenfa of ar;^ or roo;^ tartar, 
the manufo^nre of tartane imid la not nearly ao nniplp at a flrat ghtme at ita aereial 
prooesBea might lead an inexpertonced mdiTidnal to aamoie The fheewy of pr e p t t t fa g 
tartanc aeid seems, indeed, a remaibblyeaBraflkir, ana provided tte mattMUt operated 
upon ver^ptare, or noifom qnabty, no hind of mannlkoCare eOald pnt os tnn Ac 
appenranoe of risk or speeoUtiMu Bnt too many know, to tbeir eoet, with What rea^ 
the whole profit, and eometbing more, of a lai^ operation will eecaaioitatiy 
ooxe off Arongh a varteto of unknown channelB, and pNoent a sadly defective and 
tfunoated retorn of mleane produce. In fact, money » not mfrequeotly hut to Ijils 
manoftetare by very end expeneeced nakera Tbe diffiereneea m argol anee 
foom the greater or amaller anumat of tartrate of limo eombined with the Utartnte 
(ff potash, tfaeaedifiSMneneea will,ina eo!iiiiBereia}way,aiiioiutt&ftOta6toi5ereven 
80 cent , and heretn randee a difflouhy Kqntnng mow analytical skill and 
chemical knoitiedge than iM commonly found amoogst practical mu^Btaren. We 
will auppoae that an nrgot has been porebaeed, contuping b^analyaie 70 per cent of 
bitartnte of potaah, but also, though unknown to the purttaser, containing per 
cent of tartrate of lime iMording to the prooese followed, this nrgol wtHild be 
doacd with a definite proportKni of chalk oO carbonate of lime, ao as to prodnee 
tartrate of lime with the extra tartanc amd of the lupertartrate of potash. This 
tartrate of lime, being insoluble, woold fliU and mingkfwith the fiO per cent alreidy 
extatuv} but as ID jirBedfle foe qiianti^ of anlpburio acid employed for anbaagnenf 
deeompoeition of this tartrate It hme la proportioned to the amoont of chalk 
ORginally employed, it follows that the tartrate m lime natnrdly present iii the atgol 
u left undecompoaed, and eom« to Ita renrded as sulphate of Kme, to foe groat ^ 
of foe manofoetiirer, who probaUy finds liu more intclbgnit neighbosir able to Iwy ^ 
M he buys, and yet capable of mderMlHiig him in foe (^>en market. ** 

From the above deaenption of tbe process of numafaetBre it will be aeen font, nnkea 
tbe manufacturer la not mily aware of the soridns tartrate of lime present in tbe 
roo^ tartni^hr bnya, bat has also a tolerably oorrect idea of ita quantity, he rans a ^ 
rU|i[. almost amouati^to a oertatnty, of leaving undeoomposed tartrate c^bmc m hit 
sulphate of bme i and ta this latter n in great a waste j^iodnet, the two pais 
away from foe vroika under one name, as mere reniie But thm is alsoao uapoiiast 
tontaderation oonnectod ififo foe evaporation of sotations of ttotanc acid, ^us js 
generally, and indeed we ntight any bivariab^, done in eontaeC wnh atmoaplteno w, 
foe Bcdotion meanwhile containing a perceptible cstoesa of solphozie aeld, not, unasr 

soeb treatment, tartane add nndergOM deomapoaition almaat as readily at a^av I and 

therofime, life angar, it ought to be operated upon m vamo, or at least in a vesael 
ghnllnr to n vactnun pm, bat baed wifo lead toprevent enpreoM coBta tain a fo m. ht 
fois way, and by knowii^ foe^txact oompotiuon bf the roo^ tartar ased in every 
mstanoe, tbe greateat eertanity might be aecored m fota ddieate ai an afotaor a. 

The oompoutMai of tarfnne nrad.aa detormined By Bmefias, »eai>boB,85'989i 
hydrogen, 8-M7, Qnygei, 60 S18 } or CHW+ EOl Liebig rngstdi foe equtvaktt 

weight as dottte that ammd, and ooittdsn foe aeid asm battwasHS I wttrduig to , 
knn,foetefoeta foe forttfias for the cratantaad aeid taOW<K>>« 4-880 TraniylMB 
tatted that etyatalfoed taitatie and Iwthylieaiiog ftratdHahcbgeaavn^li^ 

foefoohe ttU; foal ft then. I7 fo« loii aite^^ «nBO,,ehai^ itto lcr8^ 


,w( tutvfto mU . 'Vktkm Md*< 

tmnnmnk"im^ tumistMtc ai. tamrfa «aid vfBtt fipoiteg k f» Iteib 
iuMftai; OtiamH^, wA VMMr ta* ImuRtertB^ Oh nw Ma r, mi Wts #««• <lie 
BMwaf mia im twk aa*. i ti ft i < a nfl mA to two <f w*fc 
Xi hwB toiwlifcalaa ly flw ijwfcfftBfe aaiA AomdlM to XaiM 
BkH% tottkHt avod* ^ pMpm« k kito dikil pwtoved twtwlc aeia wito wwdtesa 
llw MfiteoM k itomed ftom to* dfy dktillato 


vn^oftai at « gaatie M A k totaaMUH to arjrAUm Tte ejto^ ara 
di 8 Mi«diaakiie«dtdi,tedtoat to «x|^ tbe]iitnaa^»aad€hwto«^|r|rM- 
toftiHoaM4BOiOW)^iiahtri8«l, 

TAkTAAXSa «to UlMsfe tote ficmi^oMd af ttotarW Mid told okidkad Wmi, to 
aydtototfwifactniM. flame «^«betoitrtiw are en^loiyad u du art*, totHtrsteitf 
jouA "Wig BMdaa a ameduk ia djrbtfl wooUea ftlinea. Tkrtnto fif diromiam is 
e oto n i tem amdfa<dieoBri atfa «.iBi d iha tartrtoeof pataBhaad tin inireal 

T^SlIAHtlE. A eotobvMbla mnunl fimnd m Taimaala t it w rimUar to 
OtoBate. 

TAW(||G,1« Aeimeeaiadpgi^MiDgtoawkitoekiucftheaheep, docb && Sea 

Iwm 

X^{,Tii,Sr,i 79lic,Gera>. TKm, Ae tea lOant, 'bdoBga to Ae natiad order 
oTUndky — SVnuMtoioeB* OnuridereUfl diaeuadon faae token place with rAreoea 
to dte vapattMt lobatoBoe. aoma eontendug tiiat gieea and blstt tea are tho pro- 
dnatMHia if two different plaott, Ae Tim vxndu prodno^ the green tto* and the 
Then J9Utoa the bhdt tea. llune i« a third rarieto, Ae Jmi Jjaeninuu, or Aium 
t^wUoh aj^am to neemU^boA the oAere We* Foitusa appears to bare proved 

that a titonraAeni tea dletnete of Ghina Ae Umltaiid nwa tm are bo^btained 
from Ae aaew Qiaeiee or ‘vane^, namely, the Thta mnSa* while in the Oanton t« 
diMrkn boA the vanetiv of lea u<e made from the T^Bokeo. 

“1^ gaatlty df the tea d^wods much on Ae eeason when Ae learea era pidced, 
tha BOW m which it is fwmarrd, aa well as on Ae dutnet m whiA it srowa 
Otoen lea, it « attoed, u eolonred te tha applieauni of an axtnot cf indigo, of 
IVtokan Una, and grpsmn, and that the Aie ^onr wfaiA renders Aa **fiowen * 
kinds reauikabte m oMTed from the leaTea of Ote ^jpioas^ n qieeies of cantoPln, 
and otter lunSar pimi. 

To Ao toack tea btoooga Aa Tarietiaa known aa BoUa, Congou, Campot, 
S omokOng, Ckjpar, nad Adoa. 

Ta the grsen ^ Amahm A«w.«diii. Ifymm, ItaparuJ, and Chmpmw/«r 
(to Frank, UaA nnd greewtem are oomposed u fidlowa* — 

Black Oraen 

Tannin ..... 40-6 34 6 


Gnm 
Woody * 

Gtottnona matter > 
Vaftoffle watter and. losa • 


68 
44 8 
6*3 
a*Q 


59 

51*3 

67 


100*0 


100*0 


Sir Humphry Davy Ibond more tannin m blaeh Aan m green tea. Thia e|>. 
ptto* oontmiy to oar ozpaiteieo, Aa aatnugenoy of greto tea being ntochgifaater 
k Aan that of blade ten. Mr. Braude Tenuuka, in Aa Qmrisrl^ tf 

‘■flomeyamangoIestonlaedAe-Tariatiea of ten in oommon nae^ and feond Ait the 
nnairihy of ailttogeat matter preupitaUa bygdatmo » aomewhto greater in green 
Aan to bbak tea, Aongh Ae exeeu u 1y no meaaa ao great m Ae eomparatova* 
flaevonmof Aatirowo^laadnatoez|iato The cnAe qunthy of aolable matter 
is dao gw to w mjaem Aan in blaek teaj bat the oxtraelive, net preemtaUa Iw 
ffdatebml^Ae latter 

Brande, m hit Jfonaaig^iAiMMqr, haa f^wen a table from which the ibSowiag 
fheto are axtmetad I — 


MipwtflefTm. 

Omen Hyana ^ Sad 


Blhiii flnnAwic That 


•.■a&.'wsrasr- 


Stot • 

41 

44 

81 

56 

Mateun. 

84 

43 

M 

58 

Ltomt > 

81 

41 

>4 

57 

Apift 

85 

86 

te 

64 

jCadnm- 

87 

85 

ifl 

6» 

*«toat » 

85 

81 

^ 18 

85 


in»to(tewml4*>Uapcote0eikrton«ia^iiZlTktote. teA An imtotiri <a 



TEJU m 

to %Uolt it«WM Its KBBttt, wd gTMt Ml M RwR^jWltf 

9ti A ewitijaw galrtiiiw, Toy tidi » i&wwn. tf ■Sftfl 

cflAe (Rwnottf ti frMMdftr KmeA «ad utedi li IMSfJMMt 

GfWaBt^ t «en«tel^lrTRiiied^ttieBruidHH^ ■/ IT - 

Jleade* thMTdtfM. M MoMtf Mtf*eted Amb (wdM odMTRBMttHWC RlWcA 
ax« siatltyxiietinam^laamb Tha wme eheMWlbro*, la^ 
tea A«m China nnd ^hea, f htOe Ion than a half per ora*, af Odr wei|^ afUMbM^ 
Pr Btenbooee^u n reoeat uTottqpttKMi obtained from 1 sr to 0*99 thosa AMR 
parts of lea 

An accurate InunrledM of fhe amomit of the nitrogeaeos prioslplea ccmtifaad la 
tea being of tb« ntmoit ^baortMKe, he fliit dstermtged Ae total anoUi of Dittos 
eantaiBea in the leaf, la ordw than to haTe a aaih gude when anbneqnaotfp wotalaig 
Che sahstaDOes between irhidi this intrMni la dutnbated. 

On detenmiung the mtrogen U Pomss’s process, he Obtamed the faUowng 
fismhm ~ 


Pkfhoh tea . - - - 6 58 

Gunpowder tea 6 15 

Souchong tea - >>615 

Assam tea-- -.-..510 


Thu amount of sitragea is Ar mare oooudmibile thso has hem detaeted m tsf 
TCgetable hitherto analT^ These flrrt e^wnmenti pTOTe, therefirra, die axisteDoe 
of from 20 to 80 per cent of Ditrogsnoaa Bobstsnees in te^ while former Hudyses 
seBreel3 carry the proportion to more than three or fonr hundredths He sought for 
diese substances snecessiTely in the producU of the leaf soluble in boiling watfov ^ 
those wliLch do not dissolre in water, and m each of the suhetanees which xugbt be 
separated either from the infosioB or ftnni the exhanited leaf 
He UrsC detennmed the pniporhcHi of soluble prodneta whudi boiling water extracts 
from tea, and operated upon 87 kmds of tea, taking into oonuderation the wlter 
already contained m the leaf, either from its desiocation m Ohms not bsviag been 
eonplete, or from having absorbed dnniig or after its tran^rt a oertam qi.antitj of 
atmMphnie water He found that the green teas eontam, on an arraage, 10, foe 
black tens 8 per cent oi water 

The propt^on of prodnots soloble in hot water vanes ceuBiderabty, and depends 
dkiefly npon the age of the leaf, which is younger, and oonBeqneutly lea liqneoos, m 
the green than m the black tea, On an avenge he foimd m 100 ^iti of 

PirtfntaMala 
boiUaa water,. 


Drj black teas - - - • - - 48 8 

Dry green teas - • - - 47 I 

Blftfk teas m their ooranercidl state - - • S8 4 
Green teas do^do - - -4S4 


When an infhsion of tea n evaporated to drynesi, a chocolate brown residua 
remama which, when derived from green gunpowder, contains 4 3ft per cent, of 
DLtrogcD , if from Uaok souchong, 4 70 per cent mtrogifo. 

llMse oonsiderat^e qusnutiM of nttet^en, do they belong to ssmal ^mei^s 
contained in the* infruion, or sfddy to the theme, which u the only nitrogmous sab- 
stance hifoerto noticed in it ? He Bnt endeavoured to stdve ihu qtMSUon as foe 
qusatitatiTe detcraunatKm of theme is a diQcult opentum from its being aoluUe ta 
swster, sloohol, and ether, aad not bemg preeipdated 1^ any reagent wifo foe excep- 
tion of twnwiwj be first ascertained whether foe other soWimoes whieh might ho 
B^^med from the infosum contained any nitrogen. 

ns anbseetate of lead forowi down about Juft tbe solaUe oansdtBefits eeateasd 
m thw infbMOti The preeqAate, whiifo is tf a mws or leas dark yeUow, aeeoi^g 
to whether it m denved fivun groen or black tea, ooneaiiis tbe whole of the ooionshm 
matter, foe whole of foe tamug, sad a peeaha^aeid, whidi afibrds u losotnUe ^ 
i3f a yellow ooloor with foe sab-aectafo of lead 
Xfr IJte fonnd fou mixed prewpitetc to coBiaiii vsiy little nitrogen , it isfitopefima 
in foe portum of the lafonon which is not jawoipitated that the asb rtao e cs aoataia' 
ingthas dement must be sought for 

^ dmermme the anoont id' fonne, )t Haidar ew^otates lh« Infoamn wUh 
eaastie ™Ttr****« tmts foe midne wifo efoer, whtfo onfo dimaives and Ap 
theuM temodii^^fo»pMoMaDr,fiimfoeiieehisnl)tamcdfoefoilQaitewgn- 
tifoa of foamefrm 199 psrtaof 




^ ^ V t* » iNi * 

EiVKi5Sl*'rr*-.‘*»-?^} *« ' 

rtSrV , . . * rt 

titat ,,,•*«». 8» 

li ^l li^ WP i 4|Hw M»<y ij^4Pwiati8ibl»1iWM^ 

liiMw wlltw W at die tlnt«, 11^ ^ vo( « 0 M»^ 

MMMt «f ;ainMi «r tfitJpMw MtB oT »diM» ftr tlw woiparidoii oT 

fff fle«i^a&Qi|p^imM«4dFi»^^^ «dA WMllwaK I^B thSm i& 

108 fM i£ ^«N tcM «£« la tkabardm^ af a» atDOfiaitn wbiiilBee 

aMattadkiAaifailBa la AcudaftiM. 

iStotftig-aBry awayfc pw ai a^ Dt. Tfea atatw flat ba waeeet&ti in cibtala- 
fag 8 of tiwnae Itir more eoD«i4«niU» fhw Im «t lint found. To 

^ iMt tuforioa af tn ntue^ato of Jnd and dm amnicBU an added , the 
Wtrtd h a ap a raie d hySHralloo fom foe pccipiiata, and a oiu re iti of aotpharetted 
hjfdnfia pamAfomi^h^tlw nlpharet^lfsA a ranovedflrin d» MflnfiM vlueh 
h efi ^iotafoi at a gentle beat! oneeoBiw. aa abaodaiU crop of eryaiah of tBune k 
ohtab^ and foe nodier IfC afiinde men enritib <m enatwaa enpontloa. The 
font orjnfoh •<* fariSed ^ lucar y at afl imtwB ftom water^aiid foe*, foa mofoet Ijo 
ii naid to dimi*n foa aaeend mop, aa aa to haro the leaat pomiUo ^antnj of 
Kofoar Jtj^aadfoalnrgmt amount of otyataJtL b tbit nuumer he ohtaaMd Unw M 
gnawnae afgammoder tm l*«gim8iauaof«ajBtaniead tbeuN.'whldi v egaal to 
gStpareeat 

Bat then raniaiaa a »>jiwy Hqwd «h«d> at^ contaiae aoiae thcfaM. Thia he 
demmined hf aieana of a eolatiaa ef ta am n of knonn greagfot vhieh {ueei^iatee 
foahmekaad mforalj, if tin Invud be noU and aeeatatalj m a trO Une i viifo otsmonia 

OaaddJagfoefoMhgaaafitjroranuig laolatcd I17 due nageat, ta that ebtaned 
ai cf^nahv 100 |wr«i ef gaaOiowdar tea, lafccn In >ta oidinaiTetate, foraUhed 0*84 
fodnei lOOfmttof foeaunieaiBiiedtyataaegaveO-gSor ddaaohMUMa, . 

Thmeiumhars i ^io aB h -nry ncarfy to thoee which timM be obtnnod if tbebie 
WMO tlpo onij alnogawmi eabMum eootained la foe utfitdoa. Then 1 % howerer, 
mitt a difoift nC 8>t8 m t w ge o . U la pecubla that foe mfoiKm eoataiaed mbw 
eanaaaleedanhg or (hat a email portiou of foe foeuie wai deocanpoaed during the 
e fapM C ed oa of the h^tid: fou eaMtaace bamg my haUe to altefation, like foa 
r jMuarti neh in nmogeii, irbicb, it reeemUes V i** oompoaiboa and pnpmtiea. 

ffl omenr foda he, U nmj he ooneloded from foe ahon eapeenBenta— 1. That 
focbomtbepiinelinlaJtnwanonaaBbctuioeopiitaiiiodin foeinfosioBflftea. S.Tbat 
kanete in Inghr gnanci^ Smn haa bifoerto been admitted. 

The poedon of tea foam 'whhfo heSBag «atee metxamed iionnre mdaUe pnneiple 
oontnined in 108 dned 830°, 448 mtnm for foe aouebong^ and 4*80 for foa 
gsiywwder. Hue# gnantideis added to fooee of foe uifiisioii,iepfeacat my nearly foe 
jdlngen aaeartidaed fay analyma to eaiat in foe entuo leaf 

<hi hoBlor for aoata bmo foe eahaaetod ieayei la water eontoniing of fodr 
•miiAt of potafo, a h eowa UgaUi ia Obudoed, whteb aSbrdi, on die addraoa ef dilnte 
ei8pn*^0>‘OV*ti6aeid,a«eafldembfoftMKidettudlninnnntdp4ito,Vbieh coi»> 
m|a8845pcr oantnStngeBj foeprodactof anofoer pKfaration gave 8^ Aleobol 
nad efoarnaieve fiom foil peedpitato ahoot a8per oeat of a graen mfoetaaei^ wb»b 
ite«oidiiftnfotieid. Ttoi feodoetii not nan after foil Matonat for it fa 
refonmnd and ceataliie neetlo add) aenarfo^ae. that wUfo oaMiM 8 41 
tafoafom 11*81 of Oda elca^ aft^ faeotV treated wifo aleoM and ctbci; 
[b i ham wot obtained duanhmanoc in a atate «f ipdiy, Z do not bedtale to 

r ftmm foe ganead reaemblaAea ef be olaw^fc aa idantml adfo the 

nmdnr Hrww idWb 

ft ftjnebaldofofoAiabolboKiali || foe bmcdOhle aocttMi of foe leaf ia coeafoae^ 
tlfo w^foMfo^abd foal ^ Mafofofo fay dem^^foli mbfoatioa. The 
fr i majid tCfofoitfmfoaniMmlidfomfoeamnnmrfoyofnttentianatftoapamto 

kfoeanfoe^foeeBinaetodbnvmimaldoaatain no lam fow 
g^foffoplei to^foimetdipaiymatowifoidqggtotafoomX4toii 




mr/ 




tieioMytraM*, 

tmtiaa, >?>>*«»« *2 *? ibri »« ft., iVPMft'VSiyite 

ft tmineMi. tM fti oaMdu 
«hkig«dW€ucptlnMltft|m,iKMrm^1wftBmkeMaftll^ aot «S 
la itm k ^amm ft 9 $ idftr hfcTfag beea imi a ft i ftw a. fti. 

klMite ftal; beftM hdaf Mrtrejl i«h> eommerav tea k MAmiKfd to a ta«x»« 
ftedan, trUft MAea. ft, UdT aad ^Ipim «f a father eawlftnUt aimtift of aa 
MTid aad diahUr aonMne fdoe Mm eifreaaod h* meaaa ot dka Mwaww of ft. 
bnde; fteMliftairdM.p,indft«iinwnor]Mii|^aeeiof4{nff toirhcft^ 
naan or bladt m U to bo naflo frost it Kov h It wat ftu Jmto y»o*«w* 

w M ahro««a, Old tiM ooenaqaeotlr iti oepaiatioa voflli laeiMM die aiMiiit 
of BttmgcB vhush leisaiBa fai tho leaf On detemimng fta apontito ooMftwd w 
frMh icavoi from mmo tea phmt onlftrMed in ffardeai near >udi» Dr. Vn ilmad 
4a7dti<ofea,»IOOiiarttof ftednedtml^ Piet&^ ft. ^Bflbrenoe of dhmate aad 
mode of cultora mM talBee to prodooe ftoM variatimia 

i^Fnarolm^/heMkoM ^reea An. Tte it bvonffht to Chataa aattfepamd} » 
Sohea,^ntfii(i 9 , and i, ftrowa into a heniuhenoal iniii pan, kept Tcrf M over a 
fiKr The leave, ate eoastantly atifMd tiH mej are tborou^ly vbe. ftoy 

are djre^ by addioff Itar eaeh poend of tea, 1 qiooafal of gypamn, 1 of tonaoic, aad 
S or 3 of ProniBi blae The leave* inrtantly ohange into a bhdah neen, aAer 
Mo; mU itbred tor a tow miimtei, are tueo ont, bmng il^elSd by tba hist 
They am .par aifled , the ■■nail longift leave, frU throogb fte first rieve, and foim 
young HynM ; ftc reondem grannlar onea fall throogb IM la,^ and ominitate Gnn* 
powder, or Choo-eha. 

7%, CSUmsb medoif nf mahmf Black Tea m Vj^ jImmi.*— T o the fint ptaot fte 
ymuigfft nod mott tender leave, are gathered , bat vhni there ere mai^ hudaandn 
grem goanti^ of leavM to be oolleetcd, the people employed nip off wift fte forefinger 
aadftombfte fineeBdflfthobranoh with about flmr leavmon, and aometunea even 
more, if they look tender Tbeee are all broei^t to the plaee where tih^ are to be 
oonvgrUd into tea, they are then jpnt into a iar|Mi cmolar, open^voii^ bazoboo 
basket having n rim ail round, two flngert brand. The lenva are thinly scattered in 
these baidceti, and then placed in a flnamewotk of bamboe^ appcareaoe Ifte 

ude of an Indian hat withont graas, res t i n g <» posts, k ftiis from ^ groond, vnft an 
aiHtle of abont fiS° The baakeit with leaves are put id this frame to dry m tbe atin, 
and are pnabed np uid broa^ dowa by n hmg bamboo vift a dranlar ^eee of wood 
at fte end. The karat are pennttod to dry about two honm, beigg eceaBiomaiy 
torned, but ft. tone required for tbu praoemdependa OB the heat of the ran. Vhen 
they b<^ to hsve a riigtitly withered aj^eannee, Uiey are taken dowa and bnnigfat 
mto she hottae, where mtj are placed on n frame to com tor half an hour They are 
ftcn Mtiatownallicr buiuta<€ the eama kind an the ftrsncr, and plaoBdonnatnnA. 
Feopb are now employed to acrfkn tlft leaves still more, by gently dapping them b^ 
tween fteir hnads, their fingers and thimih extended, and tomiag op and 
leulng ftem IkH, Inr about five or ten minatea. Th,y are then agara pot on tbs frame 
during half an hour, and 1woQgbtdo«n and ciapped with fte handa u befere This 
la duw ftree snooemive timee, rnilA fte leaTeabeeome to fte tonft like wcSt Icafter ^ 
the bmdng iod patting away bekg mid to give fte ten tbe blaft: edosr and bittegr 
flaraon^ .After this the tea la put bto hot east>ireB pans, which an fixed madrenlar 
mod fii^aea^ ao ftat fte flame cannot aaeend Toand fte pan to moemmode the 
rate.. pan ■ well heated by a straw or hmnhooir. ton ftrtnm dti^ Ahoid 
tiro peonds of fto lenvca we then pat into each hot pan, nndapmd m snai a manner 
that all fte kaoesmwgnt fte same degree af heat. They are evmy sow amd ftea 
briskly toned with Snaked hand, to peevent a leaf from being boned. Whenthe 

leaveabecone toflGovGdhgn^ hot to the bond, they are qui^Iy ttftcnont aad driiwendto 



aad bamboo tooom oaed. to m it a good aeoming eoti fte water k ftsm ant afl 
fta PM ^ ftt brush on mm pda, fto p— iMlIf fithk anrar taken qtt 
aA^hal on tha bsanboo hnftak tow hdd on . tdMe ftm has a nannw rim an Apt 
ft pravaot them b at h atl ftan >1^^ qfiPwfcm p d Md a j a taft It The^' 
hot JenraoacnaowdrddBd into two orftano^n^ and dhfrilniai to ft I 
10to;atoaAtf ft tftifthk wfft fta km bafl^ ftftt^aafleMa^Ma^ 

OfrytL A. iMee. stoMftmaito af tfteolivn. 








l«iL 


miMaMwijriikfVatMaiwMRtlte afr WlMK «at» I* 


««qw»« v»«Am Inwt, tet lM» ir«od«tL nSsi* 

roKiAi}diUlltonMmil7<maMBt«]Blei)»dierflMdit^^ lMveiaaA«ii» 
(hay >» « liitte vtfbBNd, <w is 

aidl Ite lem down and ttnoftetM Uto b iha ««e iw 

liad IwiA dried to tbe mn. Art Aw » not a goed ^bb, asd Mvwr ^ad xeeanae w if 
It du pdnblj be KToited. 

Tbe AbeeredioDa of Ida% aftnid a aatia&etoiT^aqiltaatbQ of Aaeaaaeoftbo 
great partbUiSf of the poor» not onlj flv tea, hat fot tea of aaeapenaive and anpenor 
kind Heaa^ WeahaUnerer eertaiiaf beahleAdHOOTer how mo were &i«t 
led to the nee of Ae hotuiAuien. of the leavei (daceetain ritrnh (.taaV or ofadaeoeAn 
of oeriaia mtfed aeeda ^eofte> Aidm oaaee Aete aMit he nlleh vtU expii& 
how the praatue has beecmie a neoetean «< lib to all natioaa Bat hb edll awiw 
Kinarhabl*, that the bea^ul effect) of boA idanto on the beelth nniet be aeeribed 
to one and the tame aobataace (ttoxe or euj^'), the preaeoee of which fa) two 
▼egetahlea. heloonDg to natoral frmiliec, Ae nodneto of diSieMet gntften of the 
l^obe, eondd. baordiT hare preaeoted. itaelf to bdldeat nrtBgi«»Ho« Tei teeeot 
reaearehea have shown, in each a tnaaner as to enelnde all doaht, that AAm ud 
oa^cMe are ia^ reaped identicaL” Aad he adds, “That we maj eooaito Acs* 
wegeteUe otnopoimds, so remaricahle for Aeir action on Ae hratn, and Ac antwhoiee 
of the organs of motioa, as elifineote of food to oigana as yet nnkaowo, which are 
daetined toVwTert the blood into oerrow enhetanee, end Ant reenut Ac energy «f 
the moving and Aiidtnig faeBlttea.** Such a diseovety gim great importanee to toa 
and cuAlee, in a phynologleal and medical point of view 

At a meeti» of Ae Acadenay of ^Beieneee, m Pang, lately held, M. Pellgot read • 
paper on the CHIwmical ComhmatioDe of Tea Be stated that tea omtaincd eisenW 
prmaplee of natntion, far exceeding in importance its stuBolathig propertiee. and 
showed that tea la, in every respect, one of Ae oxnt deeirahle artieiet of geDcnl nee. 
One of hie npeninente on Ae nntntioiu qnaliaee of teai, aa conpered wiA those of 
atkop,* was deeddedly m toour of Ae fomur^See Tnxorn Conaalt “'Wnttf 
Dictionary of Cbemutty " 


Tea imported ta i&«a and 16&4 


Holland* . . - 

China - - - - 

Japan - - - - 

PrineB - • - 
Haasia - * - - 

Vaite4 atsten.— 

HoiA Acbntic pcMia - 
• Poria on Aa Fadlio * 
India, SngiMic, Ceykm 
BaoAayandSoiade • 
Hadraa . - > • 

^ Bengal and Peon - 


O^ylctt* - 
; AmlA - 
lOUwr^ • 




Computed 
nm nltok 


4 

8,60«.70d 

189,907 

51, 

4,8«7 


88,7^1 l,98],a58l X7S,808 

9 





|M« INf Ae M tc* hai hwFjnAsAd to fA far Xh. 














lit «i tit OWn# g 

wMfMn tW» It UM. 


1955- 

1S5«- 

1M7- 

185«> 

l&M* 

IMO- 

IMl. 

is<n. 

IBRa- 

MM- 


BritMdltor 

h ow m i i 


ItM 

<9,419,986 

9 a,a 76,<19 

69,16»,M< 

73,917,484 

76,S«9,006 

76349 . 0)6 

77349344 

78,817.060 

85306.770 

88.<87.069 



M 

A«anm» 

*irr 

Smiu 

4 

d.81l>37S 

S.S3An6 

9.060,OM 

S,I86.!7U 

S34B,994 

5349,933 
ASS 1320 
5,589.793 
4,658,893 
4,481368 

A 4 . 

1 8 

I 9 

1 54 

I 5 

L * 

I* 5 

1 5 

1 5 

! J* 

A 4L 

1 a 

1 5 

■i? 


TEAK. Hie produce of ifae TerONia jrr«Mfta, a native of ihe momtainoo* parte 
of the Matebar coast, and of the vetlera ahorct ci Africa; hot tbe AMeaa teak it 
tlMiaght ii 7 tome to be anotlier grniii 

Weniportnfin isas.frum Siirtal.e<me . . . > . 7 8]9]oadi. 

Britbb Eaat fndiet, &&, . . - 3739S do 

TEASEL or FULLERS’ THISTLE (OtenftM a etardet^ Fr , W^AerduttUt Germ ; 
the bead of the liiiatle Dtpmctuy, is emplo/cd to raise tiie nap elodi. SvO 
WooixE'f MaNoraerraB 
Nninbrr of teaarls tmjm-ted in 1858, 18372,432 
TEEL OIL See Dim 

TEETB. Dr Robert Don^Ta* Thomson has pahlished tbe analjses of teeth bj 
Alexander Nani}th, Esq The foliowmg table haa been conterueted from those 
analjBca i — * 



giwmet. 

Ivorj 

Bm 


liumui 

Mllllt 


Uuumii 

Mlult 

Etefbut. 

Tornm. 

IhUlkUli 

Organic matter „ . . 

6 160 

680 

96 81 

45 65 

33*93 

Phoqibale of Rme . - - 

89 16(1 

<3 55 

96*43*1 

59 30 

S1M3 ' 

Flnonde of eatcinm . * - 

960 

1 65 

068/ 

w 

063 

Phoipbate of magiHfMa - 

— 


— n 

— 

— 

Carboiaate of Inne • • • j 

4*010 

1 ras 1 

so 

135 

9*77 

Chionde of aodiimt - > 7 
CUonde of potaanum $ 

1 - - 1 

1 ! 

1 

I * 1 

0*16 ' 

' o-oe 

0*59 


For importetion of teeth, see Ivoar 

^nXSGKAPHS, See Eijsctbo TBLEananir • 

TELLUBUTBL One of the elcmeiiteiy bodies known to ohemisfa It is oaiinllj 
dnsaad anumsit tbe metals, but it preaents so great an analog; to soI^t imd a^. 
wam Aat man; are dispoi^ to remove it from die meteilto bodiea. 

TUloiiiitn mu onrailly frmad in Tnuisjrlvanian gold om, and more reosutty ft 
hu baeafhaadwfthMBiiradi. TeI>onomtauaiflvm7lnsti«; itetaftareis ei^^talbae 
and bftada. hau fte extreme rariw. and oonseone^ cost, it hu not jret found any 
apdleationlnlhearte. 

TENT. ApoitiAI«ladga,efliiisiidng of eanvuniteiiied b;po1«aadtln(<h«d 
corda, aaad Ar abdtertef uca. onadidh soMiers in oamp, from iha waalher. 
Tcnte veweUnnmiljiMMMlfidHiaDrnutp^odRafBiaa’ahiat^, Thapatriaielud 
teibu dwelt la tmita. Layned daaoHhu ona of the acn^pcsred stonea at kfoanl u 
n9Mae)itbig8eiinadiarihaaatedoaatbMna,]daeed«tlhe8atfaaeeofafllt3r Rshfnd 
tbchmf madM rayd tent anpported by fopet^ andan hMorlptian. dgnifrbg ** Thft ii 
^ tsM of SepnuW^ IDag of Amfiia,* TMew«70Dyearfhafcuc£ftat. We 
fonea that Pad wu a teabsawer, tftsnAm in fhoMdayait wu an la^arMI obllii^ 















- W»lay«»oye»towafy kto Aeiilitory af 
h*«ieliipesiiwiftaM tins tp tine. Aifew 
nm M feet long ipd vidp^ift U 

iii|ipowdtoaQMmMdat«iietlwtllwaiglitMa«Biors4]autii9fM>4bar«Mit 
kflUiftprcub tmt-poU » M ftM ancfaM} tbeleo^Af the Mteipcto U liM> M 
tBotaf tb*li«fl^ of the tent mill from the anwnd ( fleet 4 ndws. IIm 
« foU the niMof Meh«t«DtieetstedbcrU 4 orIUiodMtebeU^ 

Of theeiTM&tr gu^ptM iuUt ve have tvo hinda, the &eir Gotten oironbr tmL 



TEST. 


tibdt Tbe4<iwmMr<f<*A\iiati« mbatttodwg, Uk hagfli tfce foh rtort 

Mftoi 8UhAlaMMe(nM4«lcf rfidNiimia. 

Mijwr QpMwr BkjOai hM ^Untatei » anr and iaqrovad taU vHA ku 
M caati«4^ 11 m ftam «f the ttac if Ibnned of itoat rfito of Mh» bamboos or 
otlM'flosAleMiaiiaL Tla wda of tlw ribi arc iuoftod Into m weodoft bead, dticd 
«lj&ifaBaednta,aaAilbolMtt« VO Araik lototbegnmad. pewfln glfareoa^ adoaUo 
tvlmed roM baria^ tmd Ioom U oqaal dntaaoce. TbD eaarae ta Avows orar tbk 
framo ' W o A , aad eceofod vKIm dm tout bj leaAor etrepe to the poaod, w euenlar 
rape. TbeimwiitlMi^ltaltoatwboBidteb^eoTen about 840 aqaaiopMda. lA|er 
Sbodeif bo^j^ teat ooTemoal; bS oqieaie TavdK,aBdw«^ S9S IbC while it ae> 
eoiB m oaa t ae aa o^tml maber «f neo The field tev ia made ap la om padm£«s 
5 fret € Biaboa kiw, weiriBaf 100 fta. } the soard teat bto oaa paekage 7 toet 0 
laebea kaig. M mi. Vie aooompanying cols.>^ 1748, tad 1744. vhow 

1745 



3bfiv BbodmTfMd teat and the frame ihereot The difierenee, m it regavda wmpbt 
•ad eoinnmieaecs in tboao teafa iatrodoeed kv Ugor Ohodeii, la mij great. We 
legnt oar ipaee wiU aot edmit of more detail . bovevor. le eomevm eompen* 
aa^ bj the ample dmail to be ftond In a book. Teste mu/ That la/k, puUiabed bj Ae 

The TCBtilalkm nf team baa been admirable eflbeted Mr. Doyle, to whom we 
are iadelited Ibr ibe iaftmtatan oooi^aed m the fbOowing notes on tbe wlifeet 
Tho old method of Tontilattng mniterjr teate wu rerj detecdre Vcntilnting 
aMmae ware made at the i^p of Ae tcnC bat no mean* were provided for Ae 
a d m ia we a ef foaA air. Tbe reiw wai moet nnaatisflietaiTt m may be gatbered from 
the fhtfOoteg evidvioe fiivea before tbe Sebaatopol oommittee — 

*Tfao tente were acfy flow indeed at oMt When Ae tent was eioacd in w«e 
wasAvyitwaioABapBatbeaiing. Tbe manbeoame final from bedtandolfloeBesa.'** 
Tbe pcdUeai then, woe to let A freak air. and prodnce a dnft witkoot Incoo* 

ToniramivtkaaaldiMe « th«r iKpb 

Tbe ^aeeAM atteMted Mr, J^Vanotbedoriag Ae pt riodof tbe oamp A CMbhaaik 
andieapiiaarbigtoUAdolMimof weiyjpoat impmtftnee.lM andafiodk. wfA Ae 
amefieo af LarlVig^AtolAHleM^^ Aa Ovdae^ to ti; Aa foUowiag 
eayiio ael . * 

He eaoeed two ofaaiiw to be made-A Ao woB of a tenttsboot 4 Aet ftoto the vooad, 
apd btvodaotd Ae a^ bttwen At wtU and a pleoe of lining aoaMwbal veen^iig • 
aneriagr poObal. Asm • os Ao watt of Aeteati fi. A< Oftoipg to atadt 4(84 esAe 
^Balogi 

• gviltote af ateamai aeotea,ttemmwOiM4i> 


TJSmA CX>TXA. ^76 

It wiU be tm tint bit m io iwda aed iroalA natenl^ ta]c« in uprod dneetfon, 
Biia tM thw ecNBmriitoBtiag tritii Ibfl Ope&mgt »t tbe of tlM «€9l^iittri4 prolMiUy 
produce tlie darited eftet. 

Tbe ftOoTOf estnct hem Ae report on due experiwnc 
will ftbflw thA 

«*T1|^ veadlatoci (Mr. SopVe) were iband of greet nee fo 
eleanng dw tont of dte fstid otmoepliere coniM^t vpoa e 
Domber of non bleepiog u eo oonfioed a mooe Tbe men etate 
that tin heavy mell esponenoed before tM tmt wae altered is 
almoot baoial^** 

In enbeeqaent expeimeirta {he nombv of the nev opennga 
Was inereoeed fhmi two to three, and a greater amount of rentila- 
tioQ Ihna obtamed. The remit; aeeoidnig to an officul letter of 
thai^e received on the snhjcet, was “qmto toocessfol.’’ 
improrement has been amce adopted into the Mrvioe, and In 
thim very lin^ means one of the most fonitfol eanses of iielmeis among our 
aoldiers m eamp finally rsnored. 

TENT, a wine, so called from the Spanish tmio — deep coloured — it being of n 
den red eotnur It eomcs chiefly from Qelicia, or ]lalsi» See Wmn. 

TERRA COTTA. Thie tenn means kterally baked Mof, It u known m theaita 
u tbe name of the ancient vases, amphora; patene, lamps, atatnes, and haa-iehevi. 
Mcmnmental vases of terra cotta have b^ fonnd in the tcmbB, after the lapse of 2,000 
yoars, m a fine state of preaervation. Tbe ancient terrSMXilta vases are gmmiUly 
pamM black, on a red or bnlT gronnd, but on some Uiere are blue; yellow, and othw 
edoun. The style of ornamentation u much alike in all ■>> a fow narrow finest nr 
fillets, with dota, meander fretwork, laurel, ivy leaf, and honeysuckle borders, adorn* 
lag the nm, neck, and stand of the vases, tbe centre or body being oovned with alle* 
goncal representauous of gods, men, and ammab. Terra cottas cd* the type of the 
early Ore^ commonly called Etrosesn vases, arefoond throoghontthe ancient Egyp- 
tian cities Tbe art of making tbe Greek terra cotta seems to have become extinct 
about 150 years before Christ The modes ra which tbe Greek wmks were made 
have been gnljects of much controversy among the learned m art The body, or aub- 
stande, appears to a potter, in a commercial point of view, of the lowest ^ra^ as It is 
Common day, very porous, and eoane-grained By some authors it is s^ they 
were made of clay, mixed with sand only, and by others, wifo Jay mixed with cement. 
The moat probaUe eondusion is, that some were made clay imly, some of clay and 
Mod, and others <snch as those of a gronnd and monamental chaiaeter, where it was 
important that the parts should he kept very tme tn flnng), of clay mixed with 
potdierda and pnxxolano or other detntos of lam The works are Im baked than 
modern pottery, and it it donbtfbi if it wonid atand expoanre to the vanations of 
such a climate as England, Among the remains of Greek pottery are gigantic am- 
phom of very coarse gram, measuring as mneh as 8 fret in Icnrtb by tbree foet in 
tfnameter, sad of eorrmpaadtag {iiekiKea It te stid tbataoeef tbesw eeassfr 
waa the tab of Diogenes. Vanqnehii gives the following analysis of the Greek terra- 
cotta vases— -silica, 53 , alumina, 15 , lime; 8 ; oxide of iron, fre,24. 

Hie Roman terra enttaa are of an enbrely difiSnmit chameter to tiioM jntt do- 
■cribed, and consist ebicfly of cinerary urns, Iwnps, and paterse , and these appeasr 
to hare been moulded ( tbe ornament is either incited or embocaed, and odd foatas^ 
ahi^ prevail 

Tenn-ootta wwks of an ardnteotmal ebaracter are eonstaatty met with in the ' 
hutldinga erected in Italy between flic 18th and 17th emturfes. The clay ^etobea 
and mooeb of Miohsel Angelo, and other great acnlptors, were rendered in tana 
eettaa. Bramante emplc^^ terra-oixta ia woration 

The merit of revtvmg in England the manafoeture of terra cotta belongs to 
JosMh Wedgewood^ who hi 177tf cstablifiied large works in Stafibrdabirel Abent 
1700 a pottery was eatabflrted at Lambeth fbt the manufoctare of decorative winks , 
and terra eotta was made fbr many yean by a lady of the nsne of Coade. and after- 
vrarda by Coade aod Seaiey The chief materials need te them wmo Che Dmeet and 
Devtmihira elayt, with fine sand, flint, and potohetda The chief portion file eld 
eoa%of anus aWe the shop flronta of Lntdnn -were made of this tens eotta Ra* 
tween ao and «0 years ag^ Mr Babb, the Bca1ptor,had a statafretvy for teng 
ootta The frieseefij^ Opera, intheHqrmavhet^isancacKMfleof falawoiic. 

Tn e^l^ the mode of exeenting any wotk m tenm cotta ttil hastto deaetlhafilm 
meaning of the wards aode^n^ monldiiig. and tast^g; 

AmodelieanmigiBal vroAssadn^fimeai^tor la<^s>id walked ort^*<tt 
tngars and sataU taw nulde of hone and stetLvaryittAnMabMtaflto IflMIftda 

'Isnffo. TMa ori^Ma work of taeaedit is dowed to dryland fitaBthatataSttir 

efwatien. soAmcneea. Thie proeeaa h efihtftad l^wfiaiaH |llW of Me v^ 




sM ^sxnut riBBica 

It ^ NC k i» «i>fifhM> vhMk wlMB agife tanMfy witod, ft«m tiw 

flKMddtlfli vldiA ikJwr «taj w mtadtm ie eaft,«Bd reeeht On Mtt At ot^baI 
waA, fiwtBCTar^ottftw^WdlMiBHnjBspieBBf tiMan^bd imiTMtiMkawiddB 
«i»«o* ed. , 

WhMioaljODe«rt«»«bpiM«r«vwkitftfcqtdr«d,€beori|^Eal ttodcU we ba&k 
^iBftedlahr aauimer, iImj M te dried ud renurrcd to A kilo and Micd, 
aaerfNdjerlMD^ wwk. 

WhoB BU»Uii« M pe i ftHBfcd for tena-floua nvrka, ihceta cf are beetae tm » 
bemh t» dM cMwietepCT vt ^aner*« palt;> and presaed bj the band into the mould, 
aoeofdag to the maaonadeeftfihe voric and the vefAt it ma^ hare to aoitain, the 
tfaiduMM of ^ elar IB detendaad and ananied, and iieie CMiilata a {tart the art 
It weald be hnpoawds to deaonbe, and ^dudi zeqairca yean of experjoaea in laek 
wodw to oradaee gieaa woiha ao^ fire then mih certaioty of aueoeM. At die 
Gnatal Pilaee, Sydenham, an aCTeial laiM worka mana&eiuTed by Mr d U. Blaah- 
Ae^ who hat extenslre terra ootta woi^ at Stamfiird. The flkaie of Aubtraha, 
modeUfid by John Bchsmoa fret m height, and bunt in one pieee, the eoloual 
Ibhmia Bodelled hy the aame arUit, and odier worita, ate examples. After the 
awalded aitide haa heeoma anfieiently dry. It ia coaTcyed to a kilo A eloir fire u 
tel amde, and ouickened until the heat u cufident to Urad and partially xiUlfy the 
aaaianal of whien the man ia ixnnpoaed ; whan inSeicntly bahed, the kiln n dwoed 
to cool, and the term ootta la whhdrawn. 

TERRA D1 SIENNA la a hrowa frimgiaona otdire, employed in painung, 
obtaiaed from Itnly. It m a hydroaa aeaqiiioxide of inm eomhined with troeea of 
araN det from whiui we majy mfi« it la dmeed raaialy ftom the deeoiopaaitton of 
anenical pyrites It ie ealeincd before bemg need aa n pigment, and ia then known 
ax hrarat awnna. Baw aaenna !■ not maeh employed, it contains water, which the 
caleiacd de w not. 

^XBRRA JAPONIC A, See Acacia , CaTneHo i OAWBixa. 


fayiorta ^ CWtei and Chamber Catch m 1863 and 1864 


Indls, 6*6 ‘pn*o end Cfjifla 
BrMfaliMin. nMfbl, M > 

aeiaaMn mid Bwiwn Stmiu SetiU- 
wnw . « - • 

Otewrti 


TES8EB£. See Tu^xa. , 

TESTS are dieiiiical reagents of any Uod, whudi indicate, by apcctal characters, 
the eamnMrtRnt of che ta which they are appIfedL Cbematrj la based on The 
a^ieatua ef teats Sen Watts’ * Dictionary of Chemistry ** 

'TEXTILE FABRICS. Tbe first husincsa of the weaver is to adapt Acae partsof 
hn loom which move the warpv to tba formatteo of the varioM kinda of ornameiital 
fifiires whidi flie cloth is mteadad to exhibit This anhgeet is called the drm^bt, 
daawmg or reading in, and the cording of looms. In every apemea of wearing^ 
whetocr direct or ema, the whols dtflhroDoe of pattern or eflbct m prodoeed, cither 
hy the ettoeeaBioa u which tbe threads <d warp are introduced into the heddle^ or by 
te saconaian in which those heddlea are moved in the working. The heddles being 
ate ebe d between two sb^ of wood, all dm heddlea eonneeted by the asms diafta 
aw eaJWl * leafs wd aa the operation of introducing the warp into any mniiber of 
leaves ia called drawmgn warp, the plan of spcoesaion is «idied*flie draught Wfaefi 
this ope ro t ion haa hean performed cerreedy, the next pari^ the weaver’s busmeaa is 
to ornate toe differmt leaves wUh the levers or trrddlaa by which they are to be 
mesol, to toatow or more majbha raised eraunk^ every tneddle snccasaive^, ae 
asay be eewirsd to proSnea the pamdiar pattem. Theto eomieetioiia bung mada 
caapSaf toe ditomnt pnti of toe appar^ by cords, toSs operatom ia caBed tbe 
toediag. haenforttiitraefctheepeniloriQtoiBpartVifhif bnMBeaa,eepeeiaUy tfpre- 
vitoaly naaefatoitadiritote fwiieiilar pattern upon wbldi he m enu^ytuilaM 
an drawn npon paper* dpeehnena of which wifi be fbaod m te. 17^, 1 W *«> 
Theta phnie an haatamte aaefSana ef a learn, the heddlee laprcacntcd aerow 
toe Mftotttatatete tndtea nadar titea, and eraswag tklin at nght aaglsa to d 
In;^ 1747 and 1748 tow an icptoaetoed as if .toay were ditoiaet totes of waod. 
toete asaato bate too aterr toafo sf cato teT of hoddfoa, and toeae to toe left 
•hand too tnddim. SaeWsaitom. laaotntowestoagthetnddteswplaaedat ]^ 


»1te1iaml,i 


, taod^lhr 



rsxrjm vj^sbicq. 


mi 


TetdyiaipeotirariidtepraetiedBmTeiikim Ateafeirthn«dliaf wvrpweilHNRi 
MdWMwtibMiA the l»8ddlet» and tbediickhoM denote aelcafvHkiAidiuidi 
thread la oonnectA Tliiu» Inyb. 1747, the ii|^- 
hand thread, ihxI to a, Pmmb dtroogfa the eye ct 
a heddle upon the back leaf, and u dfceoaneeted 
with aU the other learea ; the next thread petaet 
tbtiNi^ a heddle on Oi^aeeond leaf i the third, „ 
throQgh the thirl leaf} the tburth, through the 
faardk leaf} and the fifUi, through the fifth ta 
traat leaf One let of t^ drau^t being now 
eompleted, the wearer recommencea with the back ' 174^ 


lea^ and proceeds id the nune succession again to 
theftont Two sets of the draught ere represented 
ID this figure, and the same snoeetiioa, it m un> 
dentood by weavers (who seldom draw more 
than one aet), most be repeated until all the warp 
ie tocluded. When they proceed to apply the 
oorla, the nght-hand part a( the plan at A serres 



as a guide. In all the plans shown by these figures, excepting one which shdlbe noticed, 
a oounection mnst be formed, by cording, between every leaf of heddles and every 
treddle , fbr ail the leaves must either rise or sink. The mtsing motion is eSbeted by 
eenpliag the leaf to one end of its correspondent top lever, the other end of thk lever 
u tM to the long march below, and this to the treddle. The amking conneetuHi is 
earned ^ireetly from under the leaf to the treddle. To direct a weaver whidi of these 
connectKHis is to be formed with each treddle, a black spot is jdaced when a lemf is to 
be raised, where the leaf and treddle intersect each other npmi the fdan, and the sink* 
ing connectums are left blank. For example, to cord the treddle 1, to the baok leaf, 
pot a raisiiig cord, and to each of the other fbnr, amking cords , for the treddle S. 
raise die second 1^, and tmk the remaining four, and so of die rest; the spot fiiways 
denoting the leaf or leaves to be raised The fiffa 1 747 and 1748 are drawn finr the 
purpose of rendering the ^neral principle of this kind of plans ftHnilmr to those who 
h^ve not been previoosly acquainted with them } but those who have been aeoustmned 
to mannfiictare and weave omameBted cloths, never ecniBanie time representing 
cither heddles or treddles as solid or distinct bodies. Theg content themselTes with 
rolinfr a namber of Imes acioss a piece of papm>, Boffident to make the intemls be* 
tween these lines reprs'ent the niunher of leaves reqnind Upon these mtervals, thev 
merely mark the snecesaum of the draught, witbont producing every lute to reiembfe 
a thrw of warp. At the left band, they draw as many lines across the ftirmer as will 
aflbrd an interval for each treddle and in the sqnaree produced liy the interaeo* 
tions of these lines, they place the dots, spots, or eiders wbich denoto the imaing 


eorda It a abo eammoa to eonttaue the cross hoes wktdt denote the treddlo a con- 


siderable length beyond the intmeetione, and to mark by dots, jdaoed diagonally in 
the infervai's, (he order or snecessipo m which tie treddim am to be pressed down m 
weaving. ftmner of these modes has been adopted m the remaining to 17i6, 

but to save room, tlte latter has been avoided, and the snooessim mark^ by ^ order 
of the figures nn^r the intervals which denote the treddles. 

^me explanation of the variona kmds of fimerfbl aloths represented by dieae phma 
may servddtarther to iSnstrate this sal|{eet, which is, perhaps, the most important of 
any connected with the manufticture of cloth, and will also enable a person who* 
tfaoroogbly studies them, readily to acquire a competent knowledge oS the oAer 
vaneties in weaving; which are bonndless. Figs 1747 ud 1748 lepreeent the draught 
* and cording of the two vaneties td tweeled cloUi wrongbt with five Iravee at heddles. 
The first is t^ regntar or rnn tweel, which, as every leaf rises in regular saeeesnoB, 
while the rest are sank, interweaves the warp and woof only at every fifth interval, 
and as the saoceasion is nnifonn, foe cloth, when woven, presents the appearanee of 
parallel diaymsl Imes, at an angle of about 45^ ov» the whole snrfiue. A twedm^ 
have die regulari^ of its diagonsl lines broken by applying the oordmg as m Jfo 
1748 It will be observed, tfodin both figures die dr^ht of the warp is ^isely 
and that the whole diffaredceof the two plum eoDsists m the order of facing 
denotmg the rusing cords, the first bemg regular and snooessivu, and the 
swttM^temate 

Figs 174S and 1750 are the r^nlarandbtoken tweels which may be pitfiMedwilik 
ei^ leaves. This properlv le the twed dnuHninated satin m the edk maonllKltDia, 
manv webs of silk wrondt wtdi imly five leaves receive tbat amwlSa^ea. 
tg the finest Tlorentme 11^ are tweeied with sixteen teavei tniiia the 
IwobiBn tweel uf leaves » nsed, the sflbot is moch superior to whol ewfift he 
prodnesd by a smaller number] foe in this two leases an passed m svnrj faMdtval^ 
Voi. III. 8 L 


tsmiLK 


«fdakmia«mehaMMrNMn|MMo»l»iilMii«iQAthudMa(hti«. BorAiiMWOtt 
itlipvMtdlaiiwAnt t)ie iW ]wf tMd 

kt Mfl i rihij 

170 1790 from A* aSmZ 

n — ^ — -r*^ laTtHre ' t'. ’• ’ -* Ttrm **Mptwg ta um 

..'■.■‘j:: I : 1 1 : ■ -■ ■ •• ■■ : ■; [ ± lumber kactm. 

• -■ ¥ ■ ■ ■ ■ * . ■ ' f • ^ f • p -*' ■* J j r-r — _ ) tf ^ Tlie diftreMe ef 

^ •• “ ' r ’ : * < I “ 1 X i ■^ . M .^.i III.. , pg tbe oerdmg la Ae 

x-..- .. i j .— . t , y I i 1 r , 'Z- . J ,.. bcoksn tmel wflj 

i - . . :jrr:tLE^ 

*■ lag the ei^en 

vhiA aark Ae nMag eocda wid eomiariii^ them irith thoee of Ad brolcea tweel of 
Icenes, TT|MeeBti the dne^tMdcofdiitt ef itnpcd dimi^ of a tweel 

of ive kevee. Au k the moet Anple speetea ot frneifm tweehn^ It eoasists of tea 
Ij^l leaTe% or doable the aomber of Ae e<Hnmim tvcel. 

i ■ T 1 - These ten kevee ere moted bj only 4 ve treddlee, m 

the eama menag ae a ceininon twfd. Theempea 

l- i , , 1 , , 3 :^ ) i ^ formed b; one set, of Ae leaves flushing the wir|s 

y I rji "u I and Ae other set, Ae woof The figure repieuDli 

I" ■ ■ ■ ■»— ■ > r - 4 ; I - ^ ^ a Binpefomed Iw Un threads, aitentately dsawa 
r-:— r- : — -• Arou^ each of tte two sets of leaves la Aia ease, 
TSxmnozT stripe and Ae interrala will he eqnallr broad, 
and vhnt is the etripe upon one aide of the eloA will be tbe interval npon the oAer, 
and mat nmd. Bat gniai vanetj of potiwiia may be introdooed by drawing Ae warp 
m giwter or anailer portions Arough eiAer set Tbe tweel u of Ae r^tdar kind, 
bntmgr be brolMn hr pbeiag the cording as 1748 It wiU be observed that 
Ae coMh^Baika of the lower or front leaves are exactly Ae eonverae uS Ae oAer 
set 1 Itar -where axatsuu mwk b ^aced upon oi>e,itu maAed Ar amklng in theoAerj 
Aatb to a^, Ae mark b omitted, and all leavea which sink in the ooe, are narked 
flr raising uiAe oAer } Aua, one Araad rises m seccesswa in the back set, and Anr 
ly^ sink , but A tbe frmt set, four rise, and only one 

smha. Tbe woof, of eouraa, passing over Ac foar 
sank Areadi, and under Ae railed one, m tbe first 
bstanoe, is flushed above , bni where Ae reverse 
takes jAme, ai in the eccood, it is flushed below t 
and Ana Ae sppeannee of a atnpe as formed, llie 
analog anbsuUng between etnpM dmu^ and dor* 
nock b so great, that before notiotng Ac plan for 
fhn^ dm^, b may be proper A aUnde to the domoek, Ae plan of wWi ta repre* 


h rnl e d hffig 1752 

The dracq^ of domock b pteebely tbe mine in evi^ry respect wiA that of striped 
dinrity, baho eonsisti of two acts of tweelmg^heddles, whether three, foot, or five 
leavM are need for each set The ngh^band set of treddlee b abo eorded ezactly A 
the aune wav, as wilt s^ear by comparing them. But m the dimity b a oonUnned 
■tr^ ikons At berinning A Ae end «fhe web, only five treddbs are required Amove 


Uts bnvaa. The mmow bmig checker-work, the weaver most poiaeaa the power of 
iwveariJM Aia at pkaatne. Be therefore adds &ve more tveddbs, the eotdlnic of whlA 
h eamed^ the reverse of Ae former I that is A say, the back leaves, in Ae former ease, 
kavtaw OM leaf nnad, and four an^ have, by working wiA these additional treddbs, 
one laafannkmid lMU>ieaveB raisod. The front bavesarelnthe aune manaer nversed, 
find Aamountfawboeaipleie. 8o long as Ae weaver continues a vnuk -with aiiher 
ii^ aisr^ wIDliefonMiih as b the dimitri hst when he ebangm hb foot from one 
oec A Aa oAor, Ae whde eftet u reversed, and the oheeken ftmned. Tbe doraodt 
piMcm «MB Aadeili|n paftar^Jh. 17S^ may be Ans explained * bt every tqaare of 
Ae dotign MfMiont five Arnds npon eiAer set of tte heddba^ which are oi^ hy 


wore A 10 oaae oe«r Ao 


At twod A bo 000 of live bovio} 


dcanrihnopsaalbllbeal, M soAer, A fbm twolnternds^ oaoh reprsoeo^ out 
MA} A•dlnaglKw«Aenkoa■foflowa^~ i 



^^above betmetly aa mneh af Aa patAra as b Acre Wd down, A Aow Its ap> 
bfbottswhobreoigaof AapattreaboMiuiletedby Aadgoml.aaauAA 
Asif^ hand aponAo tower htlAviah^oeixAoA^ and ^remidMg 
1l■mAAa«^u,flantlMhe|fanliMf«fasreaadnla«oroet. TbeasareAlare- 
I^NAibAsaMMWi^nsresi^iMewaii^ Tha>wer httoml npiidWBi ifm^ 
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Tfae irtt tfpiM deDOtn. 
1 <h« bade leATei, mm tha 


IDD 

the 


tunei. The fint figore 4, m the lover mterTd, eurteaes mt the 
ione upon the fkeot leeTea ( ud each figure, by iti diagonal poai&m. 
bea, and te irhat inooeennotfiYe threada areto bedravn upon the leavea 


1754 


fine ftvnt Iea;Tea, the opper faiterval, the fire backooei. 
that fire threads are to be soecessirely drawn aj 
repeated foor tiines. The fint figore 4, m 
Mme IS to be done 

shove bow oAea, a 

whiehthft iBtoml In wUeh itu plnoed reprints. 

DoraoeVs ofiwve ezteneiTe patterns are eomebmes voren with 9, 4, B, and ev«> 6 
sen of learea , hat after die learee exceed 15 in number, they both oeon^y an inccHi- 
Tenlent spaoe, and are rery unwieldy to work For theee reasona fiie diaper hanuM 
ts m alm^ every instance preferred. 

1^. 1754 repreaenta the draught and cording of a fiineifiil spedes of dimi^, in 
which it wiD he oibeerTed that the warp le not drawn directly ftom the hack to the 
fipont leaf, as in the fiirmer eacamples , but whea it 
hu sniTt^ at either external lea^ *he draught is re* . 

Tcned, sud returns gradually to the other The : 
aamedrouj' 

IS wished I 

thegsloth in a ««g*ag i 

the drau^t and cording which will produce the pat- [ 
tern upon the deugn-paper m Jfy 1747 a. Were all ^ 
the squaies produced by the interKCtion of the Imee denoting the leaves and treddles, 
where the raised dots are placed, filled the tame as on the design, they would produee 
the ^^t of exactly one foorth of that pattern. This ts canoed by the reTcramg of 
the drln^t, which givea the other side rereraed la on the design ; and when all the 
treddiei^ ftom 1 to 16, have been euceessiTely used in the working, Mie-faslf ^ the 
pattern will beoMne complete. The weaver then goes again over hia treddles, in the 
revened order of the namhers, from 17 to SO, when the other half of the pattern wiU 
be completed From this similarity of the cording to the design, it is easy, when a 
u given, to make out the draught and cording proper to work it { and when 



the design 

the diaper moimtiDg, and the corduig of the 


1755 



design ^ 

the cording » given, to see its effect 
jPiy 1755 represents the draught < 
front leaves a hich are moved by treddles From 
the plan, it will appear that five threads are inclnded r 
in every mail of the harness, and that these are [ 
drawn in six^le threads through the front leaves. 

The cording forms an exception to the general roles, 
that when one or more leaves are raised, all the restE 
must he sank , ftnr in this instance, one loaf rises, one ^ 
sinks, and three remain stationary An additional mark, therefiire, is nsed in this 
plan. The dota, as formerly, denote rawing cords; the blanks, sinkmg cords ; and 
where the eerd » to be totally omitted, the cross marits x are plaeed. 

Ftp 1756 IB the draught and cyrdiag of a spot whose two sides ore Similar, hot re« 
versed. That upon the plan forms a diamond, similar to the one drawn upon the de* 
mgm paper m the diagram, bat smaller m size The draught here la reversed, as in 
the dumty plsn, and Uio tiwading u also to be reversed, after amviiw at 6, to eomplete 
the diamond. Like it, too, the raising marks form one-fonrth of the pattern In 
weovmgigipult, they are cfanmonly ptacod at intervals, with % portion of plain cloth 
between them, and m alternate rows, the spots of one row bemg between thoee of the 
other But as intervals of plain cloth most take pkee, both by the warp sod woof; 2 
leaves are added for that purpose. The front, or gronnd lea^ metodes every seeond 
thxesdof Uie whole warp, the oecondUoc plain leaf; that pact which ftnns the urtCf* 
vab by the warp. The remaming leavea form the spots , the first six bemg aUotted 
to one cow of spots, end the second ant to the next row } where each spas la m the 
oentce between fiie former. The rereraed draught 



a dy like the fltst, end adbieeded by 12 tiireads SHiUjHlitiH 
\ of plain ; when, one set of the pattern hciDg mt tf}{) j j||| | 
ked, thesame snceeailoii is to be repealed over the 
whob waip. As epota are formed ly ineertmg 
woof of eoaner dimensions than that whieh forms the fohne, evesy sseond finwd 
only M aUotted for the spotting: Those uehided in the froBt, w grnmd Issfi; nrovs- 
presTTifod by fines, and the fioeada between them, by marks hi mdsmli, 
as m foe othar pIoM 

Tka treddles neoeUBSty to walk (his spot Bro,miHiaihev,l A OffossefitotsmiB the 
noatre, a, i, whan pesaed alteraattiy, will prodnoe ekitk | fisr front 

•a** ' 


m 
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W , iMA bdatwtaitftfihe vmTi wd ibikt all tbe reat i trkllea «xicd; revanef 
1707 iht oparatiop. Tke RpoMraddlea «n the riglit hand 

itvotk the row flostsmed in tha fine ns 
} lM!v»: and tluiaf apoa th« left hand, the row con- 
I taumd tai the aeoond lix. tn wotking apota, eoe 
thraad* «r diet of ap0ttiBf>voof, and two of ptan* 
are aaooeeaiTel; fauaited, 07 nesaa ^ tvo aeparate 

DueimOar ^iti are tbeae whoaa aidea are qmta differmt from each other The 
draught only of theae n repnaemed bj fg, 1707 The eorduig dqiends entirely 
npon the dgait* ' 

1750 rapreaenta any aelid body eampoaed of parla laAtd together If the 
darLoifid eqnareB be anppoaed to be bmma cn wood, coonccted by ct^hige, they will 
give a preeiie idea of textile frbne. The beami cannot come into aeraal oontaet, 
becaoa^ if die fcafciay eorda were ae fine eren aa baman haira, they must abli raqaire 

apaoe. The thickaew » that of one 
beam and ooe cord, but tf the oorda 
touch each other, may then be^e 
and two corda, but it la not 
poasHde in praetied weaving to bnng every thrrad of weft into actual eontact It 
may dieiefore be aasmned, that the thickueas la equal to the diameter of one thread of 
die warp^ added to that of ooe yum of the -w«ft , and when theae are equal, the thick* 
1759 Bcm ot the cloih la double of that dia- 

. meter Dcfiaer cltXb would ifut be 
I BuSciendy pliant or flexible 

Fig. 1759 IB a repreaentauon o£ a 
aectum of cloth ctf on open fabric, w^ere the ronod dots which rrpreaeut the warp arc 
placed ta a oonaiderablc distance from each other 

Fig. 1760 may be supposed a phun flibnc of that desenpboo whwh iqiproaehes the 
meat nearly to ony idea we eu fiirm of die mnit dense or close contact of which jam 
con be made anaoeptiUe. Here the warp is supposed to be so tighdy stretched m 
17^ ue loom as to retain entirely thf 

parallel atate, wlthotd any curvature, 
and the whole flexure la theFelure 
‘ given to the wooC This mode of 
weaving can never really exist , but if the wrarp be aii&ciently atroug to bear any 
tight atrat^mg, and the woof he spun very soft and fl«ible, something very near it 
amy be peodne^ Hus way of making cloth is well fitted for those go^ which re* 
quite to mve emisiderable wanath , but they are somctimeB the meant of very grosa 
fraud ana impoaitioa , fior if ilie warp is made of very slender threads, and the woof 
of frnoikly twuXeft cotton or wooUen yam, where the fibrils dt the ttnS, being but 
sliglidy bMcqiht ana contact, are rough and oozy, a greatappearanec of thickness and 
■trengdi any he givea to the eye, when the cloth is absolutely 10 flnnsy that it may 
be tam asunder as easily as a sheet of wrihng*paper Many frauds this load are 
pracUsed, 

la^y 1761 is given a repnaentation of the poaitton of a fabric of cloth tn section, 
aa It u in tbs locv beflure die warp has been ciosed upon die woof, which stijl appears 
•• 175t aa a straight line, l^is flgtire may use- 

1 2 . ^^7 illaatrate the diraction and ratio of 

which must uuavoidably 
take place m every kind of cloth, ao- 
7* ecffdtng to the density of die teaciure, 
the dimanaiOBa of the doaedL end die d«Beriptxm of the doth. Let a, n, represent 
ooe diraad of woof cooipletely stretched hy the velocity of the shuttle in psaung 
hetwacn dw direoto of wan iHueh are represented by the round dote, 1, 9, &e., and 
dwae diabagoWied by 6, 9, ifce. When these ibivads are closed hy the openitiMi of the 
iieedla to fotm the maer textoiw, the first tenden^ wiU be to move in the diroodon 
1 Si, fre.,frMr dmae above, and tn that itf 8«. 9 «,‘fre., fiir those below t but the 
'NiibrA.s,by hadevJ^ioafrwm a straight to a eorred lute, ini 



oontnwtfea , ^ 

of the rompriadnn of the warpdmoda Si» 





Kow«aathtwhokdeviatiMMpraidaoedbythaflaxfiBe<ifdiethreodA,arlf0^i*Bap- 
poaed to be phmed at dm atid^ af the eloai, equMiatant from the two oxtrembici^ or 
ashngw aa they are cdUod by vesvfVi; th* dwead at I mqr ha aoMioaed to toova rial!/ 
iatfcedSiaadoo li^aoikHdmoihms to appieadb toitinilwdiraeiioosiepreseated, 
wUtethoaa to dm right wosdd apptbaeh in suns ratiiv but the line of appvoatinta* 
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don vonld be inverted. Fig, 1762 repreeente dwt OMitnoB Mnw Mfd ftr Ivna, 
iMqfUn^ sod tbe middle kind of goodi, the encidlenoerf wkidi neither oewnti in the 
greatdM etrengdi, nor m dm grenteet 1769 

teMi^erency It uro dr^n^edfann 

In iho^orts to gii^^ent atmogth and ihickneaa to clodi, it nill be obvioae Ant 
Ae oommon mode of weaving, by oonstant inteneetlon of warp and woof, althoogb it 
may be perhaps the best which oaa be devised for the farw, piesento mvinoilde 
obstmcUons to tbe latter beyond a eertam limit. To remedy thiM, two inodes of 
weaving are in common use, whieh, while Acy add to the power of compreasmg a 
great qnanuty of nuteriale m a small compass, possess Ae additional advantaw of 
affording maoh ftoility for adding ornament to tbe snperfieiei the fobno. The 
first of mese u double cloth, or two webs woven togeAer, and jomed 1^ tbe operation. 
This is chiefly nsed for carpets, and ..g* 

Its geometncal ptinuples axe entarely j-t — jrwT-_ j 

the same as those of plsm doA. sup- r i uiPM * .i ? ■ 

posing Ae webs to be sewed togeAer A seetion of tbe doA will be found in 
ms. Bee Cabpktb. 

Of Ae simplest kind of tweeled fiibnc, a section » given mfy 1764 

The great and prominent advantage of Ao tweeled fabric in point of texture, arises 
from Ae foolity with which a very great qnanti^ of matensls may be pat doedy 
togeAer In Ae figure, Ae warp 
IS represented by Ae dots in tbe 
same straight line as in Ae plain 
fohrics, but if we consider Ac 
direetum and ratio of contraction. 






i 1764 y i 

upon prmdples similar to those laid down m Ae explanation given of 1761, we 
shall readily discover the very different way tn which the twed^ fobno is afleSt^ 

When Ae dotted lines are drawn at a, h, c, d, their direction of eonbaction, 
instead of being upon every second or nitemate Aread, is ody upon ovny fifth 
thread, and the natural tendency would consequently he^ to hnng Ae whole into the 
form represented by the lines and dotted circles at a, A c, lu pomt, Aen, of 
Aickncss, from the upper to the under superflcies, it is ev^ent that Ao whole fobnc 
has increased m Ae ratio of nearly Aree to one. On the oAer hand, it wiU appear, 
Aat four threads or i^linden heing Aus put together in (me solid mass, mi^t be 
supposed only one thread, or lAe the strands of a rope before it is twisted, but. 
to remedy tlu^ Ae thread being shifted every tune, the whole forms a body in which 
much aggregate matter is compressed, hat wherci bemg less firmly united, the 
accesaioQ of strengA acquired by Ae accumalation of materials is partially counter- 
acted by the want of eqt^ firmness of junction. 

The second quality of the tweeled fobno, nucgOMi^ ^ rteeamg ttmmad, anaea 
from Its capability of being inverted 1789 

at pleasure, as m ^ 1765 In Am , 

figure, we have, as before, four Areads, 

and one alternately intersected, but ^ 
here Ae four Areads marked 1 and 2 are nnder Ae woof, while thoee maAed 8 and 
4 are abtfve 

Ftg 1 766 represents Aat kind of tweeled workwhuA produces an ornamental effim^ 
and adds even to Ae strengA of a fobnc, m so for as accumalation of matter can he 
ooDSidered in Aat light. The figure 

represents a mece of vdvet cut m ‘ i®* 

section, and m that kind whicli, 
bemg woven i^on a tweeled groan A 
Is known by Ae name of Genoa 
velvet let. Benose, by combminj 
they afftod ^reat warmA 2nd 


[ in a small cwnpaai^ 

L the great resistance which Aey oppose to 
exiemal fhi^on, Aey axe verv dnxab1& And,Srd. Beoanse, from the voy nature ef 
Ae texture Aey aff^ Ae flrast means of nA oniamental decoration. 

Tte Bse of velvet cloths in cold weather is a sulfioient proof of As troA of Aefint. 
The manufoctore of plnsb, cordorpy, and other stnflb Ae dress of Aom exposed « 
to As accidents of labonoos employment, evinoes the Mcond} ud Ae omamentod* 
velvets and Wiboo odrpeting are demonstrative (ff Ae third ef Aeee posxdoim 
Xb the figure^ Ae diagonal fiina whiA hoA Ae warp and woof ef cloA aAnaOkia 
very MMi^ from the Mnallness of Ae scale. BeeUeawhatthwaddato AeatmHA 
of Ae afo A ^ appears iaitenrtfveii M An flarMy ■hefiefi irtu tsfo 

X, 9, ftn, ftnaa, when finahed. As w¥i 

te»fer» ng Mto«e«laWi»entitoV*«n»«»«>^,«to« hn *i lll i to i. 
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I7«T» wUA TtfnmMt ew dw y^ or kin^ ootd, ii iMir^ itriped TelvvL 
Ac friMi|do ii ^ iHBMk ud Ate fi||m aliowi thot tibe cue fa o copy of tbe other. 

The rcamelning flgares reprewiK 
thmt kiiidi of woA whldi or of 
the meet end open deeerip* 
tion of tArton t 4 ion in vhieh 
ndther itreBgtli, irnemth, nor dnn- 
btliij nR nwek retpdred, and of irUeh (^new and tnaaparinej an the dust 
RCOBiBiendatioM. 

1768 npreaentt coamion «Bce» at Man, a enhetanee my mneh vsed for 
Yanoas poipoaen T%e oUnreneo between tins deHriptum of elotit and all 

l»M otben, emuiiu in the waip bdag 

toned or twisted like a rope dnnag 
_ the operation of wearing, and henae 

jt beam 


t f rfw i* tf*" c, — „ , - . 

bat from the tatting of the warp, it poseeaeee an nooommon degree aS stren^ and 
fena^ in exmoitna to the quanuty of material whieh it contains. This quality, 
tog et her whh On trannazniey of ttie ftbrte, tvnden It peeallarfy adapted for omar 
neotai poipoMa of rartans kinds, partienlariy for floweriiig or fl^nib dtifar in the 
loom or 1^ the aeedla In the warp at game, theR anaes a mooh greater degree of 
oontraetum dortag the SRaring, than le any other speeieo of eloth t and thtf is 
prodaced by tiw tarning. The twfabog between erery intersection of weft amoontt 
pieeiselj to om eompike rerdnuon of both threads* hence this ddfeccnce exists 
..ga between this and every other ipeeiei of 

- ^ ^ ^ — - weaving; namely, tiwt tiie one thread of 

warp IS always above the woo^ and the 
eentignons thnad is always bdow. 

Fig 1769 rniRMnts a sectioD of another species nf twisted cloth, which fa known 
by die amw w oateat, and wktch diflhn from the guae only, by being iah{ected^ 
a greater degree or twine m weaving ; for m plane of one revolotioo between eaoh 
latenccuoa, o RVoIntMHtsnd a hatf fa alwm given j and thns the warp h al- 
lanatdy ahovc wsd bdow, as m other kinds of weaving. 

Fig 1770 fa a wperfldnl Rpreaent a non of the moat ample -kind of ornamental 
hoIwdA prodneedin foeloom. It is oalled a whippet by weavers, who nse the term 
1770 ^ ^ snbttBoee inter- 

^ ^ hi cloth for ornsmental 

porpooeswlienit is distinct from 
' the mnndofthefobrie. In tins 
tbe differenee is mwely m tiie 
croMiDg of die want, for it U 
very evident that the eroanago at 1, 9, a, 4, and 6, am of diserent tiueada from tiuise 
at 6, 7, 6, and 0 

1771 reprasoiti, raperilcially, what b eaOed the mail^net, and is meraly a com- 
bination of oommon ganm and the whip-net in the same fobne^ The ganxe hm 
..•I being in the same dicectiM as the 

dotted line in the foramr flgnn, the 
I whole &hne is evidoitly a eimtinncd 
[ aiieoeauon of nght^cq^ tnanglet, 
[ of which the woof forma die basn, 
I the game part the porpendieah^ 
' and die whip part the hypothennaca, 
Ibe oeabnefioB ben heng very diffemt, it fa Bcoetsary that the gann and whip 
parti ahoaU bahteetahed fl|KNi aeparate beuna 
laoriertodeaigaoniaaMninlflgateaapoadoth^tho Imea whbh am drawn from 
the to the bottom of the paper may be snppoMd^rqireanit the wsrpt aadtiboae 
drawn anna^ of tht wdb; any nninbcr of tiveada bring tammad to bo 

inriwdod h atw a anova r ytwnifan. Thopi^titeafennaadMUeieali,fywhfalbia 
.^tiieamtloaiBnoa,dMaiMaaafonBorthopBttnBButybodetenitiiwdvMinroBtpie- 
* eiriim* and the iriteb mbaagoant operariona of tba weaver ngdated, befit iiiaaeiuR- 
ing aad woeklag Us hmoa. To enaUa tite pn\|eotor ef a new pattern to jadge 
proneify of fat rifcieta nfoen tiaaribriod ftvm the pmr to the obfo, it wBl be eteen- 
tial^ neeanmy tifat m dhodd haer eoaataall^ hi Ut dew the eompafntive scale ef 
ma gniiiiil B wWhtfcedaitgnwtthearhieidbiegidatlnghfaidma aimi by mur 
orommftrialmoaMNBNat Itafo la thn lirt|s neSi^M info fapfasantiag aWrd 
pmriCsdnpmttebeaaahef attac^fawtthopnvwi^ & Agfa ffatta^ to eemtt Iht 




TEXTILE FIBRES CONDENSED. 


SffT 

Bonber of qiaoM from the pobt cX the Ull to the extrarntM of tiae tafli ind to 
remder thie the more eiay, U w to be obeerved Umt every tenth Vm i» 4nan om^ 
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eidentbl; b<Mer than the otheri. Tbu nmaber in the design is 195 spaces. Counting 
agwn, from the stem of the branch to the opper put of the bird's head, he will find 
78 spaces. Between these spaces, therefore, the whide soperfieisl messore of the 
patUm u eontuned. By the messore of the paper, thu may be easily tned widi a 
pair compasses^ and wiU be frnnd to be nearly 64 inches m length, by 9 4 inches 
in tina^th. Now, if this is to be woven in a reed oontuning SOO intervals in 87 
inches, and if eveiw interval contains five thread^ supposed to be contained between 
every two pnmUel linear the length will he 6*34 iscihes, and flia breadth 9 5S inches 
neaiiy , so that the figure npon the oloth would be very neatly of the same dmi«- 
uons as that upon the paper, but if a ISOO reed were used, instead of an 600, tbs 
dimension would beprt^wrtioiiaUy oontraeteda. « 

A correct idea hung formed of the design, the weaver may proceed to mount his 
locMn according to the pattern ; and this is done by two persons, one of whom takes 
f^cun the design instroeboas neoesssiy for the other to fivltow in*tfmg his eorda. 

.F 19 . 1773 IS a representatum of the most simple species of tdile linen, which u 
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merdy an imitaucm of checker-work, of various sues, and is known in ScoUand, 
where the manuiketare ia chiefly practised, by the nama of DomotA. When a 
pattern is formed npon tweeled oloth, by reveming the flushing, the two sides of the 
fabno bdng disstmiiar, one may ne supposed to be represented by the black marks, 
and the otlw by the part of the figure which is left unetdoored. For sodi a psittem 
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as this, two seta of eommontwceled-heddles, moved m the ordinsiy way,hy a donMe 
anoceasloa of heddlcs. are snflciaat The other part of 1778 is a deri^ of that 
intermediate kind of ornamental work which is called diaper, and which partakes 
partly of the nstnre of the dflnock, and partly of that of tbe damask and tsipastry. 
T%s pruoiide imon which all these deteriptiona of goods are woven is entB\^ tiie 
saoe, and ^ omv diflbrencM ts in the extent of the demcn, and the means by wkteli 
It is exectttied Jny. 1774 u a design br a holder of a handkerdlef or iiqdtiB, 
whieh may be euonted either in the maimer of damask, as tbe spoltiadf it pnm* 
bead m the lighter fiibrioa. 

TEXmS! mUES CONBESrSED. Ur Jofaii Uenewk plaa of tnartifiuteg 
cotton and flax hfto flbrea of a fine sdky textore^ wUle llm a ttwag th oM nolBlBaae 
an inenaaed, excited maeh intereat a few yein amen. Be sidieDM ikMt ta Ite 
wotiom of canstiB alfcahtte lye, snl^arle aoid, or to tOadoa of di hri da of ef 








muiinu. 


«aeh ftmgtfc «od A ndi t ten ^ wi t oin h prodoecd eeitatB wvaukM» ^MgM la 
Aam, qim the Mverae of awet pec^le vooU hare expeeted. The sude of 
aoeorjUag to tUe laveBtion, «loth eaede vlioUf or tnrdaUy of 
ear euMsble fitaee and bieaohadt ii w fttoovi] -^Tbe doth, m p aw e d &roiiflh a 
nadtfiif waeUiw durgad «!Ui aanide aoda or eanatae p^tadi at 60^ or 7^ of 
TwiiUnfi% fardroaieter, at the ooeeaMo teaamratsre the aftBot^iera (Hqr Ihhr 
or tittder){ Ihea. eriOuNd hdng drkd, it» waahed in iratw; and* ate thie, it la 
{iBsaed throng dilute edphnno aetd, and wndied igwa. Or dw doth la ooodoeted 
over and anSer n series if retlen in n cistorn coatninlne eando soda or eaustie 
poCRsh at 4ClP to SO'^TwaddK u the ocdinary temperatore (the lest two lolleri being 
set ao H to eqoeeae the exoees it eodn or potash baok mto the eietem), and then 
It IS paaeed over and nnder idlers placed in a aenee cf eiatenis, which are chui^ 
at the ewaiMaeeuent of the operatKm -with water only , so that when the 
amves at the last cistna, nearly all the alkiat has been wadird ont of it After 
the cloth has either gone through the padding machine or throogh the cistems, 
It « wadted ta -water, passed tiuooi^ dilate solphnne add, and again -washed in 
water 

When grey or onbleecfaed doth, made the aboTe^mentioned fibrous mglerial, 
18 tobe treMad, it tefirat bmted tjr steeped m water, so as to wet it tboroog^y | then 
mnst of the water is removed by the sqneeser or hydro*eztnrtor , sad, after ftiis, it 
is paaeed ihrongb tbe soda or pdasfa solntion, ftc^, as befbre deeenbed. 

Warps, cither Ueaobed or Qubleached, are treated m the same maiuieri bat, 
after paaiiog tbrou^ the cutern oonUunuig tbe alkali, they are passed through 
fi}aeesers or dmogh n hole in a roetsl to remove tbe alkali i and tneo toe 
warps are oondneted thmigh toe water cisterns, "soared,” and wMhed, as beftna 
described. 

When thread or hank ynni is to be operated opm, toe toresds or yarns are 
uamepsed a toe a lk a li and then wrung ont (as is niinlly done m sising or dyemg 
toein)*, and afterwards they are sobjreted to the above-mcntioiiad t^exationsof 
washing; searmg; and washing m water. 

When anjrfiMe Iv toe raw state, or before it is manafoctored, is to he treated, it 
first boiled m water, and toen ft«^ firom moat of (he water by tbe hydro-extractor 
or a press; after wludh it is immersed in the idkiJiiie solutum. and the excess of 
alkali n removed hy the hydro-extraictor or a press , toen it b washed in water, 
soared wito dlliite solphnne aeid, and wMhed agun ; and finally toe water ie 
removed hf the hydro-extraetor or s presa. 

The foUowrag are toe eflkcto prodnM by the above operationa upon doto made of 
vegetable fibrous material, ettoer alone or mixed with animal fibrooe material — The 
doth will have tonuk in length and breadth, or have become tem m its external 
dunearioDS, bet toicker and closer, so toat by the chemical action of eanstie soda or 
CButie potash on cotton and other vegetable fhbncs, an ^ect will be prodnoed 
somewhat smdogons to toat which u proebteed on yorilmi ^ toe iirooesa of foiling 
ormfltmg, the cSoth will likewise have acooired greater strengto and firmness — 
greater mree behig requred to break eadi fibre — it will be fhnnd to have become 
heavim tosn it was previously to being acted npon by the alkali, if m both casM 
It be weighed at the tempeimnre of Fahr., or niider. It will also have ae> 
qn^ gi^y aqgawnted and improved powers of reeeivmg odoms m printmg and 

^■^THAUDM. The nalstenoe of a new elementaiy sahstaaee m the depodt fonned 
in toe Icndsn dumben of a salpbnrle add ftetoiy was Indiested by Iftr W Crodies 
as fiir bade as March SQto, 1861. ]i!b Crookes annonneed his dboovery in tbe 
following terns 

" In toe year 3660, vpwards of 10 lbs. of toe sslenlfitnras deposit ft«n the snlphurie 
aetd nmnafoetofyat Mlketode in toe HartoMonatains ware placed at my diqioad, for 
toe pmpese «f extnetiag foam it toe sdcnlnm, whhto was afterwards emploved in an 
Inveatigtrida ^on toe sdMoeynnldes. Some lesidnea wWoh were left m toe jwnfi- 
eetioB ef toe eradn eelentniB and whidi foom their cenetioBe impeued to eontnm 
ttUmiant,w«re coUaotid icifetoer and|^aaed isldafU’ a x em in atton at a more non- 
venisBt oppovtoniro. Thw femdned nsiMtiead mail toe beginning of 1868. when, 
reqditogaometdiarim for expennsiital puposm; 1 nttemptad ittextnethm focoi 
llwae raddoee. Xnowf^ toat tbe apeetca eg toe i ncan dme e nt vimoam cf both 
adMima and tellariam were ftee foom any etrem^y mailBed line whidi ndfifat lead 
to to* idantiiefttleo of eftoer ef tosee elements, it wee not until I bad in vato triad 
namesnas diemfed metoeds for iaobtow toe teUarinm which I sapposad to be 
f(«eeBt,toat ftnaseshodef medratn aaands was need. A nortomof toe teddn^ 
w w do^ Udo abhie gas ifm«r» gave ahaodant eridenaeef asleidiimi bnt na toe 
and fiatobtsadn dan to tots donma became fkinter, and I waa 
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•xpeodiV dM npauufle the Mmewbat nmibr bat eUiaer tenje of edUwiixB, 
■oddeoly k AmM ^reen hjie flufaed into- -new and ai qiucUy dbaMnand. A*» 
iKtIated greoi line ib thia portum of the epeetnim waa new to nUb I had heooBna 
hidmatelj aeqsauM wldi die appearaaee of moet of the aitiBaial ipeeta daring 
auay jwara* loreetlgaripn, and had nererdiefbie met with a aimflar Imeto Aii, jml 
aeflOAthe ehemiealpnfeeaieB diroagh which tUciendoe hadpnwdthe 
which eonld poarihly be present were limited to a ftw, it became of mtsrest to dis- 
eorer which of them occaaiaied thu green line After namemis eKperimeate. I 
have been led to the oonelnsion that It is oansed by die presence of a new element, 
beloogine to the Mtlphur group, but unfortonateljb^ qnantityitf matenil upon 
which I have been able to expe^ent has been so ""* 11 , tbat 1 bwfate to assert thle 
ten podtively.” 

Tbalinm is completriy volatile below a red heat, both m the elemeatary stats and 
in eombination (except when united with a heavy fixed mctnl) From its bydxoChlorio 
eolation it is ve^ly preeipitated by metallic sine m the fitirm of a heavv blMk powder 
insoluble m the aeid liquid. Ammonia added very gradually until m shght excese 
to its amd solution, gives no precipitate or oolonration whatever, neidier does the 
additsm of carbMiate or oxalate of ammonia to its alkaline solntion Dn chlcnne 
passed over it at a dull red beat unites with it, forming a readily voiaUte chloride 
soluble in water Sulphuretted hydrogen paseed through its bydioeblcm station 
precipitatee it incompletely, imleK only a trace of free acid is present, but in an 
alkaline aolntion an inuneiUate precipitation of a heavy bleek powder fakn piece. 
Fnsed wth carbonate of eoda and nitre, it becomes eoluble m water 

Mr Crookes states that be baa not been able to find traces of the new element in 
some BBiuples aeleaiatn and tellanam ora, which he hu examinGd for this par- 
pose, bat bos met with it in two or three ^eoimens of native snlphnr, and especially m 
some specimens from the Liparun Islands. Some spedmens of Spanish pyrites were 
likewise found to contain traces of the substance^ Mr Crookes proposes to eaS the 
new element TTutiim (firom feWr, bnddmg twig) , and describes a proeess by 
which It may he separated 

On the I6th of Aby, I 66 Z, M Lamy, XYofessor of Physics in the Ikco% of 
Sdences at Lille, made known (he rcsiut of bis researches and expenments on the 
snbject to the Imperial Society of Agnculture, Science, and Arts, of that town. 

From a deposit formed, aftn the chambers had been fM for a cmiaiderable time 
with Bu^uzons aoid generated by the oombtistion of Bdlgian pyntes firom foe mines 
of 8b Oneux near Spa, BL bredenck Knhlmann, jun. had extracted ’several 
specimens of seleniam, one of which he placed at foe disposal of M. Lamy On 
submitting fou spedmen to spectrum analysu, M. Lamy obaerved (early in 1863) 
foe same green line which had been foe startm^pomt of Mr Croc^’ researches. 
Hero it u proper to mention foe stateiiteat of M Lamy, foat, when he begau his 
researehes, Mr Crookes’ (eaulta were not known to him. It thaa appean that M. 
Lamy was led by independent observations of his own to the detectiim of the green 
line-producing body previoiuly observed by Mr Crookea M. Lamy, however, 
being fortunate enough to have a very oonsidMable amount of foe foaUiforous deposit 
at his disposal, was enabled to pursue bis investigation on a proportknately extewve 
scale. He hew a senes of expeiimeuts with foe view of isolating foe e&nent, and 
soon succeeded in separating very appreciable quantities of foe new body, in the ftwm 
of a metallic mgob See Watts* “ Dietitmary of Cbemutry ** r 

THEB AIHE. One of the unmeroos afoaldds ooutamed in amum. 

THEINH Syn. Cb#«iiie Ct*H»H«0>-l-S aq A feeble base oontained in ten, 
coffee^ and, in feet. In most of foe plants used in the maimer of leaj snefa as 1^- 
goM and Gnarana tea. The fbllc^mg are foe percentages in the vanons teas and 
oufl^ with foe names of foe observers — 


Teas - 
Coffses 


r Hysou 

- < Gnupowder 

fMsr^qncs 

- {Mocha 
LCsyenne • 


- 8 6 to 8 4 Peligob 

- S-8t0 4 1 

• 018 Stenhonse 

- *86 Rabiqud and Boatron. 

- 91 

- *90 


THBNARD’8 BLUE, or COBALT BLUE, is prepared by di^ng foe oxide 
of eobalt wifo nitnd add, evaporating foe nitrate of oobalt fonn^ afanost to drj- 
neee, chlutlng Kt with water, and filteriag, to separate some aiseniate of iron, whiu 
usosJly predpitatea clear liquor is to be poured Hite a solnbon of j^Msphata of 
soda, wh«i an Inaulable phosphate of eobalt fella Thn being wdl washed, is to 
be intimately mixed in be wft atata wifo fonea lii vreig^ of «cll->wasbed 


190 TlDSnCCXIlfilBB* 

dMKvUdi hM hm Maed tf jMoriar a aokrtlm afal^ fate 

mier of amoah ia Tlw anitemlf eobsfvd mnt ii ts fee nimd i^en 

jifaMi^ dried fa • atovvv tfew fenfeMd di7 2a « tMxrtMV fiwIiiNd in « «nwlUiV«ad «»fe> 
Ja^faariNMnh^feefatefeetfeaiotf. On tricing oat Um eranUei and leKmff 
Tt aaal. tfea j|M M pigaaM » fa fee tcMMived iiifa a boufa phieh is to fee eioppflnd 
tiHafafl* *' 

Tfee arwaate edeofeah B 17 fee MifeetUatcd, ID the above ptwMfa fbr phoaphM^ 
fefailaraatfee nlied irtih rixfaan tkaei ha vei^ of the mriwd getathwaa riumina. 
Tfea arafaiafa la pi wawd fef pearing the ^ato nimta of eohalt iirto a ariatum of 
aiaiBiafa of potoM If swaXariT eobalt fee mixed irhfe riamina, and the nixtare 
be tnated aa above deaeribedfJt Uu pigment tnll aiao be obtain^ bat paler than 
the praeedmA ahoving tlnd tilt eobar ooninta ementially of alanuna atained with 
etnie edoabrit 

THEOBEOMINE ia a ebemleal princiide ftnnd in cocoa beana. It la extraetad 
by feriUiig with water, fthcelng, pieciidtatiog with acetate of lead, aepaiatug the 
pKedpilate aftee wadiiu it, faen deeompoelng it by ariphnretled hydrogen 

TBBBMOGRAPHT A term propoaed by the Editor of thia Ihetionary, in 
Deoanabcr 184S, to capreaa the ** Art of Copying Engra'ring^ &e onmetri plarea , " 
fae edbet bring doe in nil eaaet to the infloenoo of heat radiattona. The prooeaa la 
tufa deanibedTin *' Jtoaan^ on laght,* by Robert Hunt 
TJBDBBMOMETER. An inatniment uaed, aa its name aigaiflea, aa a ueaanra of 
heat. A deaei^on of tfaia valoable inatmawnt brioiM to phyaiea The pnneipie 
open vAfah ft ia emainielad d^eada epos the espoBalon of aome fluid or.aobd by 
In B& bodies the rate of expansion is nnilbrm ibr equal inerements of heat, 
thaeflne we miqr adopt nny body aa out heat meosinw, if we determine by prenoua 
cxpenments fae nte of expanmon to whieh it la aolyeet, and eonatmet a fixed scale. 
Umtly onhcr meremr or apmia of wine are employed. 

Tlmmometnoid HtSht dp Xh'. Alfivd S Taglort Fit 8,-^Tht aeeoupanying ther- 
faaaaetHcri fable of Dr A. Taylor has been oo(ded from a thermometer in his poa- 
aBSBwo, gradaated on the scales of Fahrenhrit, Reanmnr,attd Cefana, ortheCoitigrade. 
D haa bm daafgiied to obnate the neeearity for those per^exing ealenlatioos, ao often 
feDderad neecMuy by the nae of diftrent methods of gradnaiKm in England and on 
tb s o ontui e iia In moateheoiMri worica, we find, beaidea the rales given ibr riie oobto'' 
ohm of the d egi t e a of one scale into those of another, omnparativefablea, which how. 
ever, conv^ no information beyond the hare thet of die eonespondenee of eeitam 
dcgnea, u this table, the attempt haa been made to make it convey information on 
ammemna mtareatmg pomu, cMmeeted wtth temperatare in Telatum to climatology, 
ptoneri geognuhy, ehemisby, and phyriology 

lAeie js aaodier advantage which a table of this kind nraat poBaesa over those 
featbeito piriiliahed in works on chemiatiT fri the luter, the degrees on one scale 
only ma jn aritfamatical progresaion, while the coirespondiag degrees on the odier 
scale an necaasanly given m fractional or deeniiri pa^ and at unequal intervals 
Thoa; fa some of the beet works on dienuacty', a compantiTe table ts prated, which 
IS fitted for the emivenion of the Onttgi^e into Fahrenheit degrees, so that a 
peraoB wMhmg to ooovert the Fahrenbett into Centigrade degrees, would have to 
raven to we of the old fcramlat of eoDvemon IIiib jneoeas mnat also be adopted 
whenever the Ceotigrade degrees are grvcn m decimal parte, for all the tdiles yet 
^ p nbl ifaed in Elfish woika wrongly aiwme dint the Centigrade degraea are always 
gtven m whrie nmnbeta. Tha i^iment table renderi sneh crieulmwis nnneecamiy, 
alDeathevd^c«rBaydlq|re^ mof any pattof a degree on one eerie, la Immediately 
IbandOkidwotbcr, by toiAuig at die degree in a parrild Une withib The main' 
divanma wQl, 1 briitva, be foond perfeedy accurate. In aingie degrees a little 
ineqmrii^ may fee ooeasioarily detected ) feat I have not fonnd thcexror to be sushaa 
to aflV^t the Cflpw****^ tempeiafare^ 

Ahhwgh the Fahrenheit nad Centfarade aeries tre the two which ue ehiefly 
Bsad ia BScrofM; ft hoe heen tiioaght advimblo to cany ont foe pafalM degrees <» 
BftmammFB tnie, fey dots on dw drawing of the tq^ TUs tal^ therefore, eom. 
pmen in iterif rix disdBCt thMea, assiuning the neoeanty for each aule to he r^re. 
aented In whole dtgnas), wHh foe addhioari advantages I ist, that foe qiacaocoapied 
M amaOeri nfi find, foe vabe cf any fraetiooal pan of a dagreo on ooe may be 
at once determined on the ofonr taro aealea. 

b is estiaordmary, ecoridexi^ foe great advanesa wlueh have been receady made 
tn w^mcri aetenoe, and in the maatifsctiiTe of |Attosophioal instmmrata, mat the 
ttakeca of focrmoaneien riwnld atiD adban fa dm old and absurd praetioa of math* 
teotttheFhhicnhrit amlAfoo nnmaaniiig wotdS Temperate, Snmmsr'haat, Blood* 
ha^ F a nr h e at, Epfrita tiri^ die., vbn foe fantraaBent mfa^ he ea 8 l^y asade fa 
oeovay a targe aaKwat of hribrnmnon in n^eet fa riteaata, aa it ia deporiefa on 
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It vflibcMii dttt dtf tddfi)imp«:Wlih«4nu«8eifton]S*t0*74*SUnvftoM 
^11* te ^ 190 <^adgittd«, aodfroBi — 90 «» -c IS9 KfawBoe, 

ItvttI beofi^iwoeMiiTtotlstogflnmQjtboM ftooi nfekli tike tt^libiCBBdfld 
toiaannt*. Aqr -will be fc«od«iMgcd«»|K»ta tothrirwroectiiw d og y>e%dlhi> 
«aflioC«B4gndfror Ftiu«Bbeitade,«oiK»4lngtotiieaimafta^ 

Thaftetieoiiaeetedv{Mi tenpentwe, placed od tlw aodab an be «rrmg«< «n^ 
tlte beads of GUmatoIogjry Phyueal Qeogntlbj, Cbemistr;. and ViyAAotff* 

CSimakJagy 1. The mean temp^atoiea cf the pihieipal ctmaxnta, towaa, and 
eidea is the world, with tiie aasuma aad PHnima, aa at the ™mi aamnwr and 
winter tcmpenitiure of aomeof the moat in|K»taat localides. 

5. ne maaniMiiD degreea heat, and die miumtei dagreaa of eoU, obaerved m 
the aarftee of the globes inoludiug the aiyiWToaJatBd teBapentwee of an at Bdutburgh 
and Genera. 

JP^fwital Gto^rapSt^, 1. The tanperatiive of the ateKadbere^ H ohanrred on die 
■onumtB of the pnacipal moontaius of the (Mdand New world, with the tespeetire 
eLeraticoa attached — at the aea levd u ranoni latitiidea, ftma the Aretie to the 
Antarctic Ma«,aB wdlaa mde^miaea and other escsvatioiia in Eoxope and Atncnea. 

8. The temperatare of the ocean at the Bnr&ce. and at ranooa d^fae to 13,490 
ftet, idelodingtbe temperatare of the Polar Sega, of the Uieditenaaeao, Atkatic and 
Pacific, with the temperature of the Gulf Stream. 

3 The temperature of the waten of lakes and nreza at raneoa depths, with die 
leapeetWe Atbonuogt attached. 

4. The temperatare of the strata of the earth at ranooa deptha^ ohaerred in some 
of the deepest mmea in the Old and New World. 

6 The temperatare of water raised m Arteaian wella m EoKq;>e ftvm di^tha 
voryiM firom 850 to 1794 &et. 

a. The temperatoieofthe principal dunnalipruigi and baduohaervadmEiinipe, 
Afnca, tha Weat Indiei, and South Amerwa. 

7 The tempemtnre at which water boila at all the elevated and inhabited apota m 
the worlA including the anmimta the moautaina of Switserland, Sooth America, 
and Central Asia , the bmling point for all eleratuwa up to 6415 fhet, and for 1064 
fee* deprcihicn below the lerel cif the tea. 

Ckma^ 1 The er^iarating, boiling, fiiauig, melting, aaldimiag, and cod'* 
gealing pointa of the prmcipal solids and JiqnidB m chemistry; from 18° to 374° Fhbr,., 
from — 11° to 4- 190° Cent, and ftma — 9 to 4- 153° B^.. laclnduig the bmling 
points of the satnrated aolutuma of numerooa salts, and the melting pomta of a large 
DOiabet of alloya, 

8 The temperature for feimentatioia of rariona kinds, ma l tin g, pntiefaotioo, 
etbenfioation, and other chemical prooeases. 

A The bmlmg pomta of alcohol and amda of rariona apeoide graritiei; with tha 
respective denaidea of their rapoura. 

4. Hie pressure or riaatic feroe «f the n^or of water, alooiKd, ml of taipentia^ 
and ether, at rarioiia temperatures. 

5 The temperature^ with the corEcspmidjng pteesnres requuted ibr Aa bqaefte' 
tion of the gas^ 

6. The temperatare fbr the esphwioo and ignition of fUmmatuig and eomhaabble 
auhitanoes. 

iMyctulep^ 1. The maximom degrees natural and artificial heat, and Tnimtnnw > 
degrm of ooU, borne by man and in m iala. 

A The temperatnia of Ae body in man, mammalia, birds, r^mea, flahea, and 
insects. 


8. The teupemtnie at whuh hybernation takes place tn entata ammals. 

A The temperatare f«r the geniuiiatnm of aecde, incnbafaon, the artifieia] hatehing 
of the ora of birds, fisbee and mieeti. 

A Tha temperature liar the growth of the aagar^eaiie, dale, tndigoi eotton tree^ and 
tot the MUtration irf thb rue. 

A The tempenture fee wano, tepid, and rapaor bathe, the T^Kur bathe of BoMia 
and Pmlftad: • 

Aa Ae ratna of a taUa «t Am hind depends leas on the compiler Aan on Ae 
obeerrera oa whom he relies, I fhri bonnd to Mate that I am chiefly lad eb^ to Aa 
Allowing anAontiaa — fer Qinutology and Phydioal Geography] to J amb rfi fe 
Eoupl^ flaaaisre, BcMammnlt, Boae, Eraaaiu, Baer, V<m WtangaH, Bnlalal, 
l^ippA Seirea^, Fraakhn, Ihrry, Back, Roa^ Faditn^ 

ImanA PoaUlet, BuM; Aragoi Bnrhaiiid, D e afon t al ae a, Geiaid. lAotAyjJ Wlft m bm^ 


OarM^ Forbes, Btrwator, IXAbbadie, Ifioore, and Uehe. —fer ChatAttn abd 
Wiyawtegyi to Beraeliui^ Dmnaa, Mltaoheriidh, GadUier de CSanh^ BaBgo^ May* 
Ure, Bn^ Gnhtm, Ttraer.Dr. Bvcy.snd lMb«. U to As 




M THESMOUETEB. 

«C flijnriMd Oeopafhy, l-m niu^ l(idd»(c4 to the fetelga ee f fWfoa- 
de^ «( the ^ilfcwawi, 

BboyoftiMftMe IvMfinhtoltooiineAorTeriiy by pereoael e h g w r rt toa dmiag 
oJenn^thra^FtiaA^IfalytoiidSwltMiiei^ Sem ordMobeiiiMalitoioaMBi 
ham idio hen d^Tei from 4iMetcxnenmest lliieoyjmfadilefhstefrv of the 
lem9BretBi«i,fai«odi dafmmmit. wlilbe flmndto dtlfrr ieeax tboee gtecD in mne 
mm OB Ohemiifery f «i^ m tiiii poliit, I have om lemeih to mke^ nerndy, tbit 
^ 9raolMtdiem«peiidwmiteft«MAnmdBaioDgieepeeM)l««ntbaritiet!a regard 
to tsmpCfattirBi tt ii ii^oidlte hero lo enter into the onneei of them (Ueorepenoies, 
1 hate limriably aomd on the vnnd]^e of adeotag the best autbontleei and vImm 
iheee diffeied, IhaTO cndeasopilM to aniTo at an approaimadon to the troth by ea> 
pement. or wham diia w«b fanpaenblr, aedung m corroborative ciretnnalaiieea 
A latge nunherof obaervaliODB, made by trardUm, I have been obliged to ri|jeet, ia 
wwM InetUkoeo. owing to the ondmon or oonthebn the -h and*-* aigns { and u 
otheti, owing to the oboerreri having omitted to atate what thenaonietert they em- 
pbqred. Dimog the Teuarebea mto whidi the oonpilaUoa of thu taUe ha« led me— 
ooeo|ijiiiaairtmdone the oocanonal Idanreof four yean — my mind baa hern 
atroi^y mpoaaed wdh the benedta whwh would aoerue to acKoo^ if the philoanpheri 
of Eur^ wobM agree to employ only tme aeale, with amall degr^ and so a{()iutvd 
aa to render entirely onnee eiiaai y the nae of the 4 and— aigna 

TBSuanamaB. Self-regiatenng by ^otography. The first person who in this 
country pcopoeed to apply photograpbyf aid aetwly did apply it, as a means of 
registering tiie movements of the meimiry m the thermometer and bnroiiietrr, and 
um fbr regidermg the vanataons m the magnetie inteiinty, was Hr Thomas B, 
Joidin, at that tiue seeretary to the Royal Cornwall Pol^eehnie Society. The 
reoolta of this gcntlifman’i methods, and the description of his {dans, will be found 
in the Stnfi Anstutf Jlen^ ^ du Ra^l ContoM FadpueAHie SiKtetjf far 1938 

Ifir. Bonaids, of the Kew Oboervatovy, also devmed an arrangement fiswemptoying 
photwraidiy as the means of regutenng mdearologieal inventioos, and sabseqnently 
Hr wook peifroted the fdlowrog method — The r^istenng apparatus consisu of 
a poir of verUed coaoentno ojlindeta, wpported on n table. The bnlbo of the 
thmaometetf are tmdemeath the tables throng which die stems pass vertically, /ind 
are idaeed between the opposite sides of the eylinden and two lights. A narrow 
vermeal line of hght hrdhg^t to a focus by aejlindrieallens fUIs on the stem of the 
A armoms t sr, and paming Arongh Ae empty portion of A« bora afleeta the paper 
The boondary between t&e darkened and andarkened portion indicates the position 
of Ae mercury in the stem of the thermometer Fine wires are |4aced across Ae 
dH m Ae fra^ Aroogh which Ac light fitils on the item. They intercept narrow 
pottioDS of Ae b^t, and Ans the scale d the thermometer is oonturaously impressed 
OB Ae icgnter, as well as the tempemtare a, i.J!g 1775, are eantphtue lamps, 
e, i, t^lmdncal lensoi» which a bright 
ibcal of fight m obmKwf t e; the psj- 
diroineter, or wet bulb Aermtnneter t /, 
the dry btilb Ammoineter; p, two con- 
ocBtiie eylindera, between wbiA Ac photo* 
gia^ue paper is pUeed , A Ae register, as 
It ^pean after Ae impreamon la developed , 

« 4, one of the rollera of a tam-table, on 
wlneh the cylinders redt j, Aeftame whirh 
emitilna Ae tune*piece, A a bent pm, or 
emrier, attached lo the axis of Ae erlinders , 
dAi IS earned voandby a ftiA at Aa end d 
ilm boor hod of the tuae^ieee. Ae Ais 
nparatiia nr necessarily plaou in tlie open 
air.iAmi hi actual operation it ia provided 
viA— 1. An inner eyhndzidal sino ciae^ 
wiA sliding denci, A pvotoet Ae scositiva 
papm from Itgfrti when Ae eyhnder isre* 
moved from, aad hiw^ bark A Aa 
phoAgranUc room. S. AnOBter windand 
watw^tti^ dne eaae, wi A witei^tifi^ ^oors 
Ar removii^ and w p toei ng Ae eylxadm^ 
and ftM ttrimmiiig Aa laa^ if l»ps are 
oaed. 

The paper is preparesd a w A render 
it exAMssk eOMl^ A Ik^, hst^g diet 
waAsdwiAaadelUBflCiM^aai^IttonddeH poiaisuiA aad tadids of potaMinu, la 




TETEBUOSTAT. 


m 


ilM proportfon of 1, S, «nd % Mapeetivvip , and wlica ra^ nred Arive, it U waAtd 
viA ■& aqaeow aolnUoii of nhnte of glWei which caiueo tha pi^Hr to ho mffi- 
ctend][ wBoitiTe to the aetua of hpH to that if » beam of hfcht he allowed to All 
apM It, an impnaiua » made qxm that part where the hrtt AUa, t^ieh heecmea 
vmUe oo hems waahed with a aolatioo of gallic aad. with a caiall admi^an of 
aoetK aoid. A ii^t u^aced scar a email aperture, throu^^ which raya pan and 
fUl apon a ctRicaTe mlmr carried hy a part of the anapeoBioa apparatoa of the 
BUgact, and this refieetiou ftUa opoo a ^aocM^liodrical leu of glaw placed at the 
distaaee of its fnoal length from w paper on the cylinder As the magnet is ever 
raiyiiig sod nuking imaU extiurswna on one or other side of its mean position, the 
point m light traces a eorxespondmg aigsag on the ^per The therauHneter aj^ 
ratus hu no mimw and no reflector, the mercury m the tabes themselves inter- 
cepting the pencils of light , utd thu thw apparataa, throngbont the day and n^t, u 
cooitaotly Teeording the sU(d>to>t change of pcsiuon of the magueta and the amallest 
ohaum of temperatnre. 

THERMOSTAT, is the name of an sj^ttiatns for regulating temperatore, in va- 
porisation, distiUatu^ heating baths or hothonses, snd ventilating apartments, But ; 

ftir which Dr Ure obtain^ a patent in die 


1776 yw 1831 It operates npcm the jdiysical 

» prmciplB, that when two thm metallic Im of 
a ^&reQt expansibilities are riveted or sol- 
{ dered facewise together, any chan« of tom- 

" peratnre m them wiR cause a seni^le move- 

A p .^inent of flexure in die compound bar, to one 

side or other , which movement may ^ made 
I, ,10 operate, by the intervention of lerets, &c , 

m any dtsired degree, up<m valves, stopcocks; 

k 1778 stovc-registers, air-vcntilators, &c , so u to 

regulate the temperature of the media in 

, ^ 2 which the said compound bars are placed 

4 Two long rulers, one of steel, and one ot bard 
, / V hammeirf brass, nveted together, answer 

/ r wi\ 'I object being not simply to 

I m ladiwfe but to eontrri or maAJif tempemnre 

( I ■ W B P II '^he foUowing diagrams will illustrate a few 
\ A / 11 out of the namcrous applications of thu m- 

A / |1 JF*ij|r 1778, a, A u a single thermostatic bar, 

1), consisting of two or more bars or rulers of 
eg I difierently expansible solids (of which, m 
1777 certain oases, wood may be one) these ban 

or miers are firmly meted or soldered to- 
gether, Aee to Ace. ' One end of Ue compound bar is fixed by bdts at ^ to the 
interior rf tlie ooDtBBiinff cjstenii boiler* or apartineiit^ a < m o* wliereof tlio tom* 
peratnre hu to be iwulated, and the other end of the eompoond ^ at &, is left free 
to move down towArds c* by tha flexure wbich ‘Vill take place wken ita temperature 


The eB&% u connected by a link b d, with » lever d e. wtooh is novi^ by the 
flexore into the dotted position 4 y, caosing the tnmmg-valTe. mr-vmt^r. or 
register « n, to revolve with a conespondmg angular whmehytte lever will 

.ruM die equip o ise d dide-damper k t, which is suspended hy a hakirom the end c, m 
the lever cA into the pomdon A A Thus a hothouns or a water-bath may have its 
tempnntnre regnlaled by the oonteB^poianoons adsussion of warm, and discharge of 
cold air, or water, 

^ 1777, a 4 e, u a thamostatio hoop, immersed honaontally beneath the sor&oe 
of the water-bath of a stilL Thehoop » fixed at «, and the two en^ 4, c, a» e^ 
neeted by two Inks A 4 c rf. a straight 8lidmg.rod rf A to wl^ the hoop 
gire an ^tdwise motion„wheii »i temperatore is altoirf i e. is « adjniUn|«^-mit 
(totherod dAibr settiiig the lever/ y; which w fixed on the ^ of j^toramg- 

Talve er cock/ •* «7 ^ 

any deaited temperature. 


1778 shows a pair of thermostatic bar^ bolted IM togetbw tt to cs^ 

length, w»a.toaetbythee«o«lHiks<A»**¥l 

Vox, IIL 5 M 
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MMsekf. ThtIiMkfsreJaiitledto11wk«Qdi»4irtlMi«nink^afaraa«oA,«ft 
iai«eB«r»( wfcsMliy tlHtplagvIUlMtamiiowklia fi^poctiMito 


m «itMSiwA !■ reqnind tit U mlalaiind Meadily at a taBumtUN of IM** Fahr. ^ 
lettJtetoalaBedttcrBoari^liBia^ faiil8edtot«tbtfat%/,>y^ ir7»« be plaead b tiM 
liadH betwwtt the oBtw axA nma 

Tvsada a, cii bemg bolted lluk to S\ ^ 

the T«a^ at $} and have Ihclr f ^ t ** V 

«l«ang<-TOdd,OQniiMtedbyaU)i^«ttlk V f 


* lerer fixed i^oa the utnn^’P^fg ^ 

of the sti^ooek «, vbiek utrodnoeB 
eoW vater fitmn a eutara m, throng 
a pipe in I ft, mta be bottom part of //’v/ 

the bath The length of the liak /»',/ Sf^AU^' 

most be ao a^asted that be flexure of I ra|| 

the ban^ vhen be/ aK at a tempe- \i\ > \ } 

ntaTeofl50°, will Qjien the uid atop- U \ /jOT 

eoefc, and admit «(dd water to paaaiDM v'\ / J/J '' 

t^ bottom of the bath throogh the * V 4N. 
pipe I n, whcnbjr hot watM^ will he 
dipi^ood at the top of tbe bath 
throagb aa open oTeraow-pipe at y. 

An oil faatii may be regulated on the < 

aame plan, tbe hot od cnerflowiagfrom y, into a reftigentory worm, from which it may 
he reeiored to the CMtem «. >1^11 a watM^bath u heated by the diatnbutioa of a 
tortpons iteam pipe thiongb it, as 1 a o p, it wiU be neceasBiw to eoanm the link of 
the ehennoabtie ban wuh tbe lever of the turoiog ping of the ateam-coeic, or of the 
throttle vahre 1, in order that the bara, by their fiexnic, may riiot or open the steam 
pnaeage more or Imh. aeeordmg aa the temperature of the water m the bath shall 
tend more or lean to denate from the pitch to which the apparatna has been a4]iuied 
The water of tbe eondenaed ateam will pass off fr«n tbe alopiog winding-pipe 1 a op, 
diroiigh the aloping onflee p A aalme, acid, or idkalme bath has a bmluig tern- 
peratere proportKmal to'lta degree of coneentratioii, and may thowfore have ita heat 
r^alated ^ inmMaing a thermostat in it> and conneetiDg the w<wking part of the 
mstromeot with the M^pooek t, which will adnut WBta> to dilate the bath whenerer 
^ evapontion it baa become ctmeentrated, and baa aeqmred a Ifrgher boiling point 
ne tpatx ftw the batb, between the outer and inner pans, ahoold oonimnnicate b> one 
pipe with the water-cuiem m, and by another pipe with a safety cutem r, into which 
Ae hath may be allowed to overflow during any sudden exeem of ebuUitKm. 

Fig. 178S la a tfaennostatie apparatua, compoacdof three pairs ot bars d^d,<4 which 
are rqmesealed m a state of oanre by heat, but they bMome nearly straight and 
parallel w^u oolA w d o ts a gntde-rod, fixed at <me end by an adiuauog screw g, m 
the Uroag frame /e, hanng de^ gude-groovea at the sides, /g, is tbe workiag-rod, 
which moves endways when the bars d, d^dy apenie by hint or cold. A aquare 
NgHter-priata fi pb may be i^xed to the rod 1700 iTT 
fg, ao aa to be moved backwards and for- ^ T 
wards thenby. aeeording to the vanations 
ef tempentnre j or the rod/, y, may cause / 
ffweirealutDTinMmT r^wteri, to revolve | f 

hy rack and whe^worfc, or by a chain and I 1 

|»1^ The register-plate Ac, or taroiug- / 

repater i,igaitof^ at (he eefliDgorapper 
pert at the dumber, and aarrea to let out ^ 

hoc air. A, is a over which a cord 

runs to rate or lower a hotair register 4 'X .iin — ■■■ 

whiehmiqrlMtetaatad near the floor (tfdu . IflAAl 

apartasont or hol-teiiae, to admit hot ah ■ * r^t-i I ArV i I 

Intotheraom. e^ is a tt01ad bead, fiir ad^ Ifc tllgg / ytsflnWMJf f 
3aafri« the tteriMuat, by huhm of the 1'^ ™ • 

aerawats^ faiordaramtitiiiayrigtdatedie | I— -1 1 lA A/| 

tempentara to any degree. I V VV I 

iraSMpMBOfttsaoldaweyfhntehed ^ ~ J 

widia wnwau, ofioi aeunghytlM teksfi^d; 40, onadssuper/fiff. Tbe non 
exp^Uo metal hk^ maeiit exsanplesqwoMd to been tbe otoaida Theph^ 
y tte damptf-fhte will, k Oh eoK, oe knied nma diraotlr kto the pamige of 



THREAD MAHDFAOTUBE. m 



IHIMBLE (Di a coudre, , Fingerhut(Jiaget hat). Genii') is a rdbU tmn^ted 
meuliic coDe, denatiDg little from a cybnder, smooth within, & 3 niimPtncalJj intted 
on the ontside with numetons rovts of ludentations, which u put upon the tip of the 
middle finger of the right hand, to enable it to push the needle readily and saftly 
through cloth or leather, le the act of sew mg This little laatrameni is foahioaed m 
tw« ways, eiihet with a pitted ronsd end, or without one , the latter, called the open 
ibimble being emplc^ed by tailors, upholsterers, and, gene^ili} speaking, by asedfe- 
sun The fallowmg logeiuoua process lor making tlua essenti^ unplemeot, the ooa- 
trivance of filM Rouy and Bcrthii,r, of Faria, baa been much oelehrated, and veiy auc- 
eesbflih Sheet iron, one twenty-fourth of an inch thick, » cat into strips, of dimensious 
suited to the aixe of the intended thimbles These amps are passed under a pnneh- 
pre*«, whereby they are cut into dues of about 2 mohes duunvter, tagged tt^ether by 
a tail Eoih strip contains one dozen of these blanks A child is emploTed to make 
them red-hot, and to lay thim on a mandril nicely fitted to then size The workman 
now ztxikts the middle of each with a round faced punch, about the thickness of hu 
finger, and thus sinks it into the concaxi^ of the first mandnl He then transihra it 
aoecoasiTely to another mandril, wnich w fire hollows of successiTely mcreasmg 
depth , and, by stnkmg it into ^eni, bnnga it to the proper sham 

A second workman takes thu rude tbunble, sticks it m the wiick of h.B ladie, m 
order to polish it within, then turns it outside, marks the circles for the gold omamnt, 
and indeQt%,the pits most cleverly with a kmd of nulling tool The thimbles are 
neat annealed, brightened, and gilt inside, with a very fiiia odne of gold, leaf, whuh * 
IS firmly united to the surlhce of the non, eimply by the strong pressure ct a smooth 
steel mandnl. A gcU fillet u applied to the outside, m an annular spaee turned u> 
/eceire it. being ued by pressure at the edges, mto a nuume groove fiirmed on 
the 

Thimbles are made m this country by means of moulds m the stampmg machine. 
See or Mbtulb 

THOBIHA, u a primitive earth, with a meUllie basis, discovered in 1828 by 
Berzelius. It was extracted Aram the mmeral thonU, of which it constitutes 68 per 
cent, and where it ib ussociatid with the oxide of irou, lead, manganese, tin, and 
ursuium, besides cartiis and ulkAies, in all twelve substances. Pure thonna is awhate 
powder, withowl taste, sm^, or alkalme reaction on litmus When dried and calcined 
It 18 Dpt affected eitbw the nitne or muriatic acid. It may he fhied with borax 
mto a tnuicparent glaaa but not with wrtash or soda. 

THOBINUM OB THOBIUM. A rare metal found m the min^ tionie, which 
M Hit yme aboQt 57 per cent, of thorma, the oxide of this metal. 

THREAD MA^FACTURE. The doubling and twisbng of cotton or Boen 
yarn lato a oompnel thread fbr wearing bebbm^iet, or for sewmg garments, it 
performed a vuuhuie resembling the throetie of the eotton-qfiimtf Ftg, 1784 
shows the thread-fraaiw in Btraasvens section, peipeodiedsr to Its length. a,lithe 

fixt 



THREAD MAKtJFACnjBB. 

MUE Aawritt «f ^ iht cHnA w *ht1t in '*Ueh ViikAbi of y«m ^ II 

MowiloMMlf nfAo fkflir niptciite tkewm, along the Thole Hue «f aaelUafl^ 
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their lower ends taroing in ojled etepi, and their upper in -wire eyea. c, m a glasit rod 
aeroM whidi tiie yain run as tl la onwound, eC are oblong aarror tron^u, bned 
with lead and fiM with vatcr, for moutenwg the thread during iia tortioa , the 
threads being made to nua tbrongfa eyes at the bi^ni of the fork ighieh has an 
• npr^ght stem for tiftiniflt oet wittioot weUtog the fingers* Yhen anythnng goes anltf , 
/,ft are foe prettug roUmi foe under one y, being «f sDootb iron* and foe npper ooe 
X ^ bogwood* the former eateods foom end to end of the frame* In lengths com- 
ptebeading ei{^bteen threads* whieh are Joined by aqaare pieeet*as tn the drawings* 
roUen of the mnle>Jeaay Tbs neeka of foe ante a^Un are Mpporied at the ends 
and foe midffle, by foe sttndards i, aeeored to iqiian baMsy, both made of east iron 
The npper crUnoff has an iron axis, and is fonaod of at many roOen aa fom are 
foieawi earn roller being kept m hi place upon foe lower one by the guides d, whose 
vcmeal dots meem foe enda of the axes. 

The yam delikeied ^ foo bobUn 4 glides over ^ rod e* and descends mio foe 
tiot4ihdc,tfoeraitget8wettcdr on emeri^g, it goes along foe bottoa offoeitdlrr 
f, tons iQi so as <0 nus between it sad X fora tnras roand foe top of X and finally 
praeeedaabBqtHiy ^vwardivto fen woaad upon foe bobbbi a^ after traversing foe 
mide-Tye a. 1%eM foUes me fixed to foa rad of a plaite whwfo may betocned np 
^aU^)oiattoa,toinaiwiMmforfoebobliiwto beobanged. 

Thm toe foiee dhtiart foondtaaeoBs movotoats to be coneidered In foismaehSne* 
1. that of foe roilen^ or n^er of foe- under roHer, for foe upper one vevnlvre 
mwdy bylirlctkini f-foatof foa apiodleas^«'f 8. foo np4mdrdova uotkM of foa 
bdbbms BpQD foe sp in dlea 

Tha iint fif fonaexwtiatois prodnasfi I9 noiM of taefoed wheela* apoB foo ngibt 
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Hand of ttnder let of rall«a. The eecond motion, of the frf«wnae, 
hy the dram c, which. extmtiU the whole Uagth of the ftcoe, tte ilmft 

e, and commnnioatiiiK m rotary morefoait (derived from Ac poUej) to the 

whori V at the epindl^ by meaai of the endlen band or ecMrd o' Each ef lb ran 
cords tome fbor aiondlei, two each aide of the frame. They ore m a 
proper state of tendon by the weif^te s', which act tangentUUy upon thr eircnlaff 
arc if, fried to the eztxCnoty of the beU-eranh lever o' /y.afid draw m ahonsootal 
direction the teoaion pdleya A, embraced by the eorda. The third rnormnenl^ at the 
vertical tcaveiw of the hobbuu, ehnig the spindles «, takm pHase aa fclhmt 
The eod of one of the under roUera cames • pinioiit wmoh takes into a earner 
wheel that rotamnnleatea motion to a pmum nixm vk extremity of the shi^ni'f of the 
heait-ahaped poU^ a^ As this eccentric revohve, it gives a reeiproeatiDgmobon to 
* the levers (/, o', wbidi oeeiUste m a ymical pl^ roand ^ poinu p\ pf. The 
extronltifee of theM levem cm either aide set mens of fiie Imka 9 *, npoa ttie arms 
of the sliding sockets r', and eanm die vertical rod s', to slide np and down m guide- 
holes at t', alonp with the easMton step 1 /, which beats the bottom waihcr of the 
bohbina The periphery of the heart-wheel is seoi to bear upon fnetion wheeb 
X, y. set m frames adjusted by screws upon the lower end of the bent levers, at such 
a dwtanee from the point /i', as that the tmvrtw of the bobbins may be equal tu the 
length f>t their baml 

By adapting change pinions and their eorresponduig wheels to the rollers, die 
delivery of the yam may be increased dmnnished in any degree, so as to vary the 
degree of twist put into it by the uniform totatKm of the dram and spindles The 
heart motion bemg derived from that of the roHers, will necessarily vary with it 
Silk thtead is commonly twisted in lengths oCfrom 50 to 100 feet, with hand reels, 
somewhat sixnibr to those enrioyed for making ropes by hand. 

TILES and TESSEltS. Tde msuofocture u a very comprehenure term, embno- 
mg the fbUoving vaneties — ^ 

Pavicg bricks or tiles. Oven tileSL Foot tiiex 

Plain tiles. PSn ides. Hip tiles. 

Bidge tiles. CireulBis Dram tiles^ &c. 

■ The clav used itx making tibs u purer and stronger than that used for making 
bricks when the clay is too strong, that is, too adh^ive, it is xuxed with sand 
before passine it through the png miQ As a usual practice the clay is iraalheredj 
this IS effects by Bpreading it out in layers of about two inches m fhiduieas during 
the winter, and each layer » allowed the benefit of at least oue night’s frost before the 
succeeding layer is put 01 er it. Thu veathenng is sometimes efSected by exposing 
the lajen to sunshine, which is said to answer equally well with frost What thu 
weathering does u by no means clear it is said ** to open the pores of the clay ” 
We believe that what leaiiy takes pbee is, that under the infinenoea to wJueb it is 
exposed, the particles break up into amaller particles, and that we have the day in a 
more finely comminnted atate Jhe next process u tbat of tmperuig After the 
clay has been allowed to ** mrilow, or npen,” is pita, under water, it is passed tbroogb. 
the pug mill and well kneaded or tempered. It u then s/aiiy, that is, out into slices 
with a string dnnng which process de stones fall ont, or are remov^ by the hand, 
It IS then ready for the operation of monlding This may be perfnmed by hand, or 
hy any ong dr Uie many madtines which have been devised. 

Fig 1785 shows Mr Hunt’s machine for making tiles. It coDSiste of two iron 
cyiiuders, roend which webs or bands of cloth ravidve, whereby iha eby is pressed 
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Into a «lab of adfbrai thidaNN» witbont idberlsg to the cyUoden. It fa tiun mrkd 
««<er » ooTend vbedt enrred OB Uie rim, -whieli fh* ^ MmiHijttedrtoal at 

oUier reqdrod ftna i afior irUck ihe tifao ok potatbed and £nidMd 1^ paailng 
chNu^ tiaree inm nwaldi of a ha m di oo fiirm, la ibotrn uk die eeatia of &a eat, 
vbil* tbejr a»a at the aane Uiae molBtened from avater eyliader placed ahove them. 
Tha Idea are neat eat off to raeb leiudia at are mmted, and canted awap by an end* 
lees wehk whence they are tmaftitad by boya to Ae drjdag ihel rea 

Flat tilM, &T aoie pieces to draining tiles, are formed in nearly the sane manner, 
ben^ divided into tvo portiooi nhile pasting throngh the monlda : the qnanttiy of 
elav used for one draining tile heim; aa much as for two soles. 

fy htnd, the work la dtrided ^ween a moulder and a rough monlder The latter, 
a bey, taken a {neee of day and eqnarea it iqi, that u, heats It np mto a slab nearly 
ihe shape of Ae modd, and aiboot 4 itches thick, fotun which he cots oft a Am slice 
the site of a tile, and paasa it to the monlder The moulder sands his itock-boaid, 
and, regnlaUng the thudmess of the tile by fonr pega, on which the montd u plaoed, 
he pate the piece of day wiA which he ta supplied mto the montd ; he then niootka 
tlm eurfoee wiA hia very wet Imnds, removes Ae superfloona clay, and moulds 
It into a curved Aape. They ate then placed to dry, wiA the convex side upper- 
most I when half-dry Ae tileo are taken out ooe by one, plaoed on the 
frwne, and heaten whh Ac AwacLer to produce Ae required shape , when dry A^ 
are kilned 

The following plan of a fomaco, or kiln, for bomingtiles has been foondvery oon- 
renient. — * 

Fiff I7B6, foont view, x a, B B, Ac solid walls of the fhraaoe , a a o, openings to 
Ae and Ae draught hole , A d d, opeotngs for tiie supply of fuel, fdimished 

with a ahcet-iron door. Fiff. 1787, plan of Ae ash-pits and air channels c e c. The 



pnocipal tMuwA of the ash-pit n d i», » also Ae opening for taking out Ae tiles, after 
removing Ae grate, b, the smoke floe Fig 1788, plan of ibe kiln seen fVtun 
above. The grates, k b n. Tlie tiles to he 6red are arranged upon the spaces 

Sf f f • 

Fig 1789 IS Ae plan end section of <»ie of A« gratcenpon a much larger soale 
'ban ID the pKoedmg figures. 

The Bomao tesiene, of which many very flue cxampliw 1789 

have beni discorered in Au oonntrr, wme, often, natural stones 
(vometuncs coloured anificiallyY fiat generally of baked clay. 

•The beauty of many of these has led to Ae pmdnction of modem 
imitetiODS, which have been gradually improved, until, in the 
floal rcsoh, they for exceed any work of the Homans 

About half a century sinoe Mr C Wyatt obteined a patent 
for a mode of imitating tesselated pavements, by m-layina 
atone witb otdoured eementa. Terra cotta, inlaid with 
etdonred oements, has also been cmplnyed, but with no very 
■mrked snecesa 

Mr Ksshfltid pcodooeil imitations of Aose pavemento, by 
rolourmg cements whh the metelbc oxides Aese ai«|pd ex- 
ceeding^ well when under cover, but they did not endure 
the winter frosts, foe. Bitumen, coloured whh tnetaltw 
oxyds, vM also employed by Ur IBasbfleld. In 1839 Hr. 

Smger, eX Taoxhtil, iatrodoM a mode of lonmng tessera; 
from tinn layers of clay, lliose were ent mto Ae required forms, dried and baked. 
In 1840 Mr Piumct, vt Birmiagbam, dibcovered tiiat if Ae natenal of poroelain 
(«Uiu day) be redoasd to a dry powdo; and in that steto be oompreised botween 
ateti dies, the powder w eondenicd mto ahoicd a ftmrA of its hulk, and is converted 
Into a compact solid i sh st a it ce of extraotdnwry hardness and deuity. 
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Tliii pRMMa vxu 0 rBt ip|:lied to the masa&oftiM of bottoBf, bat irM erreota^Iy 
taken np by Mr. Miatoit, end m ooi^ttxietum vkh lb Memn. Wyatt. 

Porker, and Ca, Wfie earned to a htgli degree of perfection tat mak^ teiaenes, 

The nev proeen, invented I 7 Mr nooser, avoided the diSeoHy aiti^etiier of 
oamg wet elaj 

Tina cbange in the o^ar oi the potter^ qientunu, altbongk very sunple^ idea 
(and a anlEciently obnons remit of rettecUoii on the difficoltiei attending ihe omal 
coane of prooedore), baa nerertheleaB required a long lenea of car^ ezpemnenti 
to find oat the meana of rendenng U avaSaUe in practice. 

The power which the hand of the potter haa exerciied over hia clay haa been pro- 
verbial ftXKn time immemortal, hot it la limited to %lay m its moist or plaatio state t 
and day in lU powdered state is an untnctable matenid, Teqnmng very exact and 
poweiihl tnai^ioery to he sabstituted Ibr the hand of ^ potter , in order, by great 
pressBie, to obtain the reqaiaite ooheaion of the ^ortielea of day 

In the new proceaa, the clay, or earthy xoateim, after being prepared m the nsual 
manner, aod brooght to the plastic state, as above described (except that no kneading 
or tempering la reqniatte), u fbnaed into lamps, whuh are dried until the water >■ 
evaporated &otn the clay 

Tht lamps of dried clay are then broken into pieces, small enough to be ground by 
a suitable null into a state of powder, which is afterwards sifted, in order to separate 
all ooaiae grams and obtam a*fine powder, whieh U is desirable should consist at par- 
ticles of nniform size as nearly as can he obtained. The powder, so prepared, is the 
state ID which the clay is ready for heingmoulded into the form of the intended article 
by the new process. 

The machine and mould osed for moulding articles of a small size, in powdered 
clay, 18 represented m the annexed drawing, wherein fg 1790 is a lateral elevation 
of the whole machine 

▲ a is the wooden bench or table whereon the whede is fixed, that bench being snt- 
tained on legs standing on the floor B d b » the frame;, formed m one piece of cast 
iron , the base, B, afandtug on the bench, and beuig flxed thereto by screw bolts, tiie 
upright stsndaid, n, rising firom the base, and sustumng at its upper end the boss, e, 
wt|prem the not or box, a, u fixed for the reception of the vertical screw, r The 
screw, F, works through the box, a, and has a handle, a, 9 . A; applied on upper 
end of the screw , the handle is bended downwards at p, to bring the aetnal handle. A, 
to a suitable height for the person who works that machine to grasp the handle. A, in 
fais right hand, and, by pulling tbe handle. A, toward him, the screw, v, u turned 
round m its box, n, and diwends. The lower end of the screw, v, is connected with a 
square vertical slider, h, which is fitted into a socket, i, fixed to the upright part, d, 
of the ftwme, and the slider, K, is thereby confined to more up or down, witli an 
exactly vertical motion, when it is actuated by the screw, wilhout deviation from the 
vertical 

Thus fhr the machine » an ordinary screw press, such as is oammonly used fev 
wild eoKi^presung 'nA:\w!& -ftn'itoKiea poRpasea The \ocAa wAh 'whieA ^ praa 
IS fnmitiied for tbe purpose of this new process consist of a hollow mould, e e, ^rmed 
of steel, the exterior cavity of the mould being tbe exact size cf the article which is to 
be moulded. The moold, e e, is firmly fixed on the base, b, of tbe frame, so as to be 
exactly beneath the lower end of the piston a, or plug,^ which is fastened to the lower 
end of the tqnare slider, h, and the plug f is adapted to descend mto tbe hollow of ^ 
the mould, e c, when the slider, s, u forced ^wnwards by actum of the aorew, v, * 
the plug/ being very exactly fitted to the interior of the mould, e& 

The bottmn tbe mould, e e, » a movabie piece, n, which la exactly fitied into 
* (he mtenor of tho mould, but which lies at rest in the bottom of the monld, <e, during 
the operation of moulding the article th^em , but afterwards the movable bottom, n, 
can DC railed np by presting one foot upon one en^, b, of a iiedal lever, x si, the 
fulcrum of which is a centre pin, r, support la a standaifi resting npun the floor, 
and the end, a, of the lever t^erates oa an upright rod, which is attached at its 
upper end to ^ movable bottom, n. of the moold, 9 1 

A small honzontal tables Tit is fived round the monld, ce, and on that table a 
quantity of powdered clay 11 laid in a lump in readmesa for filling the mould. 

The two detached figiu^s, marked figures 1791 mid 1792, are aecticms of the rntmU 
z s; and tho plug,/, on a larger scale than figure 1790, in order to exhibit their actma 
more completely. 

The operation is extremely simple , the operator, hbldmg the handle. A, with hie 
right hand, onto it hack firom him, so ae to turn back the screw,!, aadntisc the dider, 
s, and the ^ug,/* quite out of the monld, ee, and clear above (he orifice «f the mcnldt 
ae shown in figure 1790 

Then with a qmtula of bone, held m the left hand, a omall quantity of thn powdtf 



Tajs& 


faawT«A1Mi«dl9 t,v» to«tt4ft 

n«BU 4% and ckllMNA lito ^ Mkni «f ^ ucRdd a ««lil XH^ M «• to fiU 



tk(t bidoir very eovpldely, and by •crapinfr tbe spatnta cTnily aerov otot i1u> top 
of the JDoald «<, the wperfloona powder will be lenuned. learisg the hoUow oanty 
of the moaiA ezaetly fi))ed with the powder is a loose itat^ lad neither nore nor lees^ 
AuflUed. . 

Then the handle^ h, being drawn forward! with a gentle moreinciit of the rirti 
haadt It tom the aoew, v, w aa to bring tbeahder, k, and Ae ph%/ which theruijr 
deaceadt into the noald, ee, npon the loose powdw wherewith the nranld hw been 
Md bejm to pKM down diat powder, which mast ha done with a gentle ttMfam 
wiihoiit any ^k, in order lo allow the air diat is oonttlned in the loose powder to 
make its eaespei int the pNaaniv^ after having heed eopimtaced gndaally, la eon- 
imaed and mttmentedtoagreatfbc^ hy pidlmg die handle strongly at the Isat, anas 
to romimas me eaiU» material* down nomi tne bottom, a, of the aoimld, mto about 
ODcttiud dm spaee It Md oee^ied when u waa m the etale of loose powder. Tbe 
ee6doa,dp. 1791, diowa this state efthsmoaldee^ and tfae^ng/ andmaompremed 
materiA 

Then Ae hinfia, R; hi pothaekwifdi agdn, aoaato tntnlaAdie sexew,y,aiid raisa 
9f dm didcr. w, and dhe idag;/, nadJ the tatter ta drawn n oat of the moaU « <% and 
eleer above orUka of the modd, as w 1790, and imiaediatidf aftsrwarda by « 
p i w swi r eefoastootoatttepodri,i,rf<hep^ lever, s,i^ and by aotSoo of the upright 




'n». 


90i 


rad, R, dra aonble bottoo, ■, of the moaU b niNdupRsidi hi UMbnald «e, eew 
to elevate the eonpteewdmateiblirUA leteitiogapondw bottom, f^aadcBrtjrtiae 
Miiie npvaidi^ tput» out cf the mould e e^ and above die eodfice of ^ moald, as is 
Aownln^ l7ftS, and then the eompreaied material can be removed by thefi^jcarand 

‘The ecnmeened 'abicb u lo vrrtbdTaira b a mdid body, rating the exaet 

khape and sfse of the interior oavity of the moold, and pasaeaRxig enfficMiit eoheranee 
to enable atoendnieasianielLbaadhiig alia reciBiiite fas patting a number of them mto 
an earthenware ease or pan, caOed a tagger, iit which Aey are to bo enoloted, according 

to the luual praetiee of pottera, in preparation fbrputtmgtluoi into the potterbkdafcr 
flnngi the auB^r proteoto die articles firomdisotmiftira by smi^e, and from partial 
action of the wne, which, if a nnmber of huU nrUcles were eaposed diereto i^hont 
being ao endoaed, might operate more strongly upon some dian npon others cMf thane 
artielea \ batby imaos of die mggerg the heat js eanaed toc^wntainth elearneas, nu-> 
fbmnty, sad c m t ai nty upon n namber of email articles at once. 

After the ftrtng u over, the artides being removed from the S8gger^ are m the 
state vS vrbat b termed biacmt, and are vendy for use, nnle« they ate required to be 
gUMd, m which ewe they may he dipped into a smi-hquid oompomtion of nlioeons 
and diher nudtera, gToiand xn water to the conBieiency of cream, andthesaiface of the 
articles wfaieli are ao dipped beeonies covered with a dun coating of die glazed e(mi> 
posdion, and then the attieles are again pot mto saggen, and anl^eeted to a second 
operaoon of flring m another kiln, the beat whereof 'nrnfies the oompoaition and gives 
a glassy snrbee to the artudes, all which la the nsoal ooazae of racing glazed earuien« 
ware oi^ioroelBitt , bat fbr articles ftirmed by die new process, a saitablefflanng com- 
position is more usually applied withia the saggers, into which the artmles are pat 
tor the first firing, and (he glazing is pertbmied at the asme tune with the first bonung, 
without any otbw biimmg bemg r^nired. Or, m other eases, the composition of 
earthy matenab which u chosen for the articlai may be nieh as will become pabaally 
Titri^ by the heat to which tb^y are exposed in the kiln, and thereby ntemal 
gazing IB rendered nanecessary 

The great eontrsction which mast take plsee in drying articles which have been 
molded from clay in the moist state is altogether prevented and eonseqaeatly nil 
uncertainty iirthe extent of that contraction is avoided Tiles, tessera, sod other 
articles are now made by this machine , and verybeanfifrd pavements are coastroeted, 
rTerfhng the finest sorks of the Romans m form, m oolonr, and ra all the mechanical 
ooB^tioQs. 6ee Encansne Ttlss. 

TILTING OF STEEL See Stbsl. 

1 (N (£(ata, Fr , 2oia, Gernu), ui lU pare state, has nearly the colour and Uutre 
of silver Jn bardarss it u intermediate between gold wid lead , it i» very malle^le, 
and may be laminated into foil less than the tbousaadth of an inch in thickness, it 
has an unpleasant taste, and exhales on friction a peculiar odour , it is flexible in 
rods or straps of considerable strength, and emits in the act (tf bendmg a cracklnw 
aoand, called (he creaking of tinf as if sandy particles were inteimizeiL A smw 
quantity of lead, or other metal deprives it of this eharactenstic quali^ Tin melts 
at 448° Fahr., and is very fixed ni the fire at higher heats. Its specific gravity is 
7 29 'When heated to redness with free access of air, it ahan-bs oxygen with rapidify, 
and dianges first into a palveralent grei oxide, and by limgn- ignition into n 
y«llow-v^e powder, called ptOig of tin. This is the peroxide, consisting (tf 100 of ^ 
metal H- 97-8 of oxygen 

lln bw been known ftom the most remote antiquity It is probably mentioned 
'n the books of Ibises , and the ships of Tanbish appear to have breast this 
ne^ from eastward of the Plisisr Golf The PhoeaieiauB earned on a 

ncntive trade in it wtth S^\n and Corawall. 

The earliest navigators appear to have taken tm firotn the east and from the west 
o supply the woota of E^t and cf Greece That the PboBmoians, with whom, in 
boss days, toe maritime tn^ of the world rested, ccdleoted tm firom our own islands 
s certsin , at toe same tune xt u highly probable that toe Indian islands were another 
wnree from which tow obtaiimd tou metal in oonstdetable qnantuiea 
** Knaitwos,” says Humboldt. ** ia toe anctent Indian Sanscrit word Eastire „ JSisn 
in Gnman, I>tn in loelsndie, Tm ic English, and rena in Swedidi, is m ^ ISalay 
a^ Javaneta langnage Tbnod, a dmilanty rf aound whuto reminds ns of that of toe 
M Oennaii word Gteuam (toe name givmi to tranqsormit ambes) to toe modon 
‘ glas,* gUaa Ibe namea articln m comiumroe pass from ns&oii to natton, and 
beeoma adimted mto the moat differefiik bmgmgei. Tbras^to toe mterconmwU^ 
toe Fhoraietziis, by jneuas of their flurtonca m the Persian mn n it n faic d wtto the 



to to«<lnMH«rto 

Wfow Althm m am Bririifc M tow ^wg«*» ‘ , ^ ^ 

TtoGtorftt'Atoc»«Ti&takiito,1wn b«c« nppoMd to to.ltrmw,toe ld«a«i 
arSaOlT. IftiitoMlwlMMftrtoototoa^totopl^MiitgthtotheMnyUaiito 
moauee ao tin. la aU prcMbOitT Aih Bune wu gh«n >7 tbe TlMmleiut to toa 
^rbole of Ae vMtora koumbImj of GonmH, toe otff pwrt <f tUa coeatiT «ito 
vbito toey 'weie aequai^ to» mow Mag withoto aeatolmr^ toon too jroNi- 
arMoftho Smi. 

neie ne tmijr two om of toot At penoude, tto'etoae, or CoMitente* and tta 
pyntea, aol^iUe m tht or ataaaiBek tie tonssr of winch akme has hcea ftmad hi 
aoAeieat abaadaoee tor aMtalloagie porpoao. The external aiMct of tia-atooe hn 
T«ry ranailEable. It ocooia aoBicttmca u tvia emtan 1 Ita hatn u ada> 
ataatme, ita eoloan are Tcxy vanoaa, as white, grep, 7 eilotr« red, hrowa, btodc; 
^KOific geaTUr, fi-O at leaat} which aa, peihape, its meet etnliiiig toatare- It does 
BOt ladt 1)7 »a^ before the Uowmpe, but u tedoeible m toe aaeokp fboae or €« 
fteieoal. ttatoaoIaUeiaacidB. It has Mfmcfwhat of a gteaqr aqiset, aod itrthea 
tore with iteeL 

Tia-atooe oeenre dwKnnoated in gnnile, gneiaa, elay shte, eblonte and micaalalei 
^so in beds aad Teiaa, m large inwcolar iaaaM« , and in pebbles, in the beds of 
■neient tonwaii theM ooeasKHttUy ta^e a ligneooa aapect, and are termed wood-tn. 

This on bee beeo Amnd la botafowconntnea ua wothable quaati^. Itsprinc^ 
localities in^CoravaUiBitoeiiua, and Saxoaj, in EsrcqMt and Malacca, Banca, aad vil> 
litan, in Asia. The tm mines of the Malay peauuala ue between tbe lOA and 6to de> 
greet f^amtolatitade. Tbe atinet 10 the iriiiidofBaoe«,totheeaatof Samataridiiet^ 
Tcred in 1710^ arc said to have fomitoed, in aome yean, nearly SfiOO tone ^tin. Small 
qaantities oeenr m Galicn in Spain, the department of Hute Vlenae m Finney and 
ia the mouotaiD itoa m a of the Fiehwl and Eicaenaebutge in Germany. The eoliunnar 

O of pyramidal tfai<ore toom Mexico and Chue are found ia tbe allavial deposits. 

groQjM of bladt twin erystals have been diaeovered in toe albtte rock of Cbci* 
terfidd in Masnehosetts. 

‘Rie ooBBty of GoenwaU n the cMiet impoetamt miaeral distnet of toe United 
Kingdom for toe number of its mctalliferoDs minersts, many of wfaush are not found 
in any other part of the island. At a very early penod « our fatatory mines were 
worked aroBiid toe sea<aast8 of Cornwall which the endenoes are still to be eeen 


at Tol.piiddcn-PeBWito, near the Land's End , in Gwemuip. near Trnro, and at Cad- 
wiUi. near the Lisard Pmnt. The traditionary statcmenls, that the Phoniiciaos traded 
' tow im with the Britons in OomwaH, am very foirly supported by eorrobonttvefoott; 
and It IS not improbable that toe Ictea, or Iktis, <d ute ancients wu St Hiebael's 
Hoant, near Penasnee. and otoer stnular islands on the coast 
In the migo of King John the nunea of the weweni poKioo of England appear to 
have bees pnooipally in tbe bands of toe Jews- Tbe modes of workiog most have 
keen wecy orodr, aad their sMeaJhcrgwal pre o eas c s oEe c ed iag iy lough rkoat rwe to 
tune rematna of Ibmaee^ called Jemr* houset, ham been diaeovered, and small Uoeka 
«f tm, known as tm, have not nnftwqnently been fbimd in toe miniag localities. 

TtU a oompmatively recent date, tin was tbe mly metal which was aoo^t for , and 
in many esaea the names were toandoned when the minen came to the '^yeUmev,*' toat 
was the yelhnr sniptude of oopper A jpneat qaantity rf Ua has been produced hy 
" s^mmg'' (» washing the ddbni in die valleys 11 tenned), wd tou variety, called 
« stream tm,** prodnoea tbe bieheat prme m tbe market 

The eoodtUoiis noder wbieb these depoaits occur arc ennous and inatraattve At 
toeCamon Tin Stream Works, aorto of Falmouth, the rounded pebbles of un are 
Jhaadatadeptoitf ^oot 50 foet ftom the nrtoce, bencMh tbe bottom of an estoary, 
wbcM trees an diaeovered m their place of grnwto, taguthcr with tunmi ckidU 
the rcauiBi of deer, amidst tbe vnetsble aeeumalatioii wbkdi immediately oovera 
toe stanmforoua bads. Aooordmgto Mr Kenwood’s mesanmneot. tha aeetha pretenla 
first abottt 00 Act of aeblieb and grsveli then a bed of 1$ incbaa in tbinaeas of 
wood, leaves, nsia, toe,, reatfag 00 toe tin groBiid,oomi)oaedortoed£bna of qnarta, 
idate, and gniuto. nod toe tin ora. At toe Pentuan IgtHha, near tot. Anstell, atmUar 
deposits oeoar, pswviim a matevial altarxtioo in the lev^ daring toe period axpndcd 
m the fonnabon of to& deposit. 

The CorObh ons ooenr^l, in saudl ram or rriaa, or in masses t S, tn eongeries 
of smaU -odns) inisrae wsinat and 4, diaaemmated is allniM dnositi^ asdessnbad. 

ThaatoBaMmoiamallve{na,ortoiBtoatnMSSiibtooiigkofaBsailextant,ai«aeme- 
tones very ooneroua, iatarpoaud betwasn oevtaU rotoa, MriUal to toabr be^ and on 
eoiiim«olyeaUedtfai<dlQoni. Is tba mwa of Batlalaek a tosdbor iw ban found in toe 
UUas (aaeMatosa roek), ttur^'rii fotooraa below the Isvat cf toe aaai it is about a 
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fcotaodalulf tli{ok,«iid onshinm flu apaoe l)etir«eii aptiaoiial vsb ud 

etfion ; bat thera Menu to W BO coBiieetitm betwMii 'tibejfitoap and Hm gi^ 

2. Stockimkft, tt tbe Zenana tom tbe AwenAaitaS iumm^ moot h} gmdM lad 
in the felsiwr pM^yrr, edkd la. Gomvdl eftMn The nunt naarkn^ of tkoM. 
int1iegnwU;iratthew.iBiiMofCarelai^ 

oo !a the open air, in n friable gnmte, eontuning ftbptr— teelMv or china elaj, 
-whteh li teaTetaed hj aV^at many maaU vnoa oompoeed at toomalmev qaartz, and 
a little tia-«tone, that form, hlaek dduteattona on the face of the light^rey gnnite. 
The tfaiokiMH of thew little vefaie nrelT exeeeda 6 mcbea, wiglniliiig ^ 
acAiitfted granite, and » oofianoiially mutn leu Scene of them mn neuly »«■»« f-n^ 
weft, widi an ahnoat vertiealdip; otbera, with the sdtne fireetioo) faudinetathe an"th 
at an angle with the homon of 70 degreu 
Staanileron wnaaea are mneh more fre^aent in the elven {por^yry)) ot whidi 
the mine of Trewtdden m a vemaihable ezampla It waa wo-ked among 
iDBfaea of efeoa, aeparated by atrata of itUoM, which dip to the eaat-norifa-east at a 
ecmstderable angle. The tin ok oeenired m email Temi, Taryiog m thickneu from 
half an bch to 8 or 9 mcbea, which were iTKgnlar, and ao modi mtemipted that it 
ww diAcult to determine eithertbeir direetioa or their melniation. ^ 

0. dThe large and proper metallifrraiiB rema are not egnally dist^oted over the 
anrface of Cornwall and the adjoumg part of Devonebite, bat are gronped mto Uine 
distncta , namely, 1 In the loath-west of Cornwall, beyond TmK , S. In the nei^ 
bovhood ci St Auatell , aad 8. In the neighboorhood of Dartmoor in Deronahira 
The ftieC group la by frr the ncheft and (he beat explored. The femation most 
abnndogf m tia miner is pnneipally granitic , thoogh nidi nnmeronfezceptiona The 
great tm Teini are the most ancient metalliferoiiB Teine in Cornwall j th^ bk 
not nil of one fimiiatioii, but belong to two or more different aystema Theit direo- 
tion IB, however, nurly the same, but soma of 'hem dip towards the north, and othera 
towards the aonth It was fbrmerly thonght by the Cornub mmen that tm oecnrred 
tn the upper portiooa cd* the miners lodes cmly, end mines weK abandoned, as we 
haVe iilrcMy stated, when in sinking the miners came to the **yellowB'' — copper 
pvntea, which were said “ to bare cat out the tin ” Within the last few years, how- 
ever, tin has been found at very great depths below the aurfece and beneath the 
ce^r Dolcoatb mine le a very remarkable example of this. Thu mine was first 
worked as a tm mine for a very long period , then as a copper mine for half aeentnr} , 
and then, upon pereevenng in depu, the Icde was found to become moN and mom 
nch in tin. whi» la now worked to great advantage , 

At T^vaunance mine the two aystema of tin veina aK, both, intenected by the 
oldest of the copper veiaa, indicating the pnor existence of the tin veina. ln>^. 

1793 1793, b marks the first s) stem of tin veins ; c the 

second, and d the east and west copper veins 
S(Hne (ff these tm veins, as at Poldice, have been 
traced over an extent of two miles, and they raiy 
no thteknem from a amall fraction of an i^h to 
several feet, the avenge width being from S to 4 
feet, though this does not coBtinne anifontt for 
any length, as these veins aK aubjeet to con- 
tinual narrowings and expansioiu. The gangoe 
u quaita. ehlonte; toannaline. and sometimes , 
decomposed granite and flnor spar 
4 Alluval tm ore^ ttnam tm —Peroxide of tm oecun diaaeminaked hofii in the 
a/lmetiim which covers ibe gentle slopes of the hills adjoining the rich tin mines, and 
•also in the alluvmm which fills the valleya that wind roand their base , and in these 
deposits the tm-atona has been ao abnnd^ that for oeatutiea the whole of the tm of 
Cornwall was derived from them , and it is still so to aome extent The most 
important explorations of aUuvtai tm ore am grouped m the environa of St Just and 
St AusUll, where they are colled ntnam^^h, because water » the principal agent 
employed to separate the luetallic oxide from the sand and gravel 

The most extensivoandprodaptiveitreain-woriis were formerly friose of Pentewan, 
near St. Aastdl. 

iV represents a vertical acciion of the Pentewan depewit. taken from the 
atreara-wofli AToppy ITnton. A vast excavation, a, t, n, *, has been hollowed out m 
the open air. In ooest ttf the allnvial tm ore t, which oeenra here at an umisiial 
dnih, below the level of the strata a. s Before getfeog at thu deposit, aevetd 
soo^ve layers bad to be sunk Ummgh, namely, 1, S, 3, the Mve!, containing m 
its middle a hand of oebteont earth, 2. or ferrugizions clay, 4, a blaek peat, peifoeifiy 
.eomboatible, of a coarse textare, compoacd of reeda and woody three, cemented into 
a iaa» by a fine loam, 5, ooorae sea-sand, mingled with naanae abcAls i «.a Uaekuh 
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lit ivoki ao^ fttUM M ta MMt 
ia ^ ii wmw w MM 
wlkthaasetpktMi «f gnw Ammg 
thew *ar»aB*i them oe wHr ai; k 
tounM Mnwte»4 tMiM ^pHtacat 
«ai, wd A* Ai'ttooa^ oouhimIj 
U HMaa gnoM mi oynda Ba 
smA Aa Mi «, b A* iklie 
Mlledii&tfA, x» rX wUeh 
dl Ae dapgaiti of non nont n»M»* 

tlM. 

The flryenn of niabg cnphvei 
m atram-iraritf n Torj «iBi|ita The 
MeenmeVtA, vteMAMkMttit Anmlatbeftf!ar^ «e TieiMy cot o«t into nepe 
or pfettome. By e ]«v<d or gallery of cflex Ae -veKn flow leto Ae hoUon of 
4 .tlM vdl ( «, which oonteiBs Ae dnineg* pnaipit and theae •re:pit in netion by n 
iBMbne y, nomd by n vater>whiMl, The c&tnwuoa of the or n eBweted hyM 
dfatod ont oat of OM of the «dM of Ae excnTatioii, at an eit^ of aboat 45 

dMreee. At Ae tower end of Am ek^ing peAway there n • pleee of loeding, end 
ttit»i^pcr«Bd A) » hom^gin, for nltwaately wetog nod toweriag Ae two biahett of 
cxcmottioa cw the peAwey «. 

Mimt m-M dttQ^auAed flvni ^tmoe ha, the foraier betog worked by A« miner 
oat of the lod8,-'Mq[wei oeedar cere n iti nerhiuimd prepemiM or dremi^, oa 
aeooent of the preieiioe of Areigtii metale, ftom wludi, m we hare elated, ftream tm 
IS free. 

Is Aathemme UnnAr Ae meet part extremely ditpened throegh the gaagne, it 
most he all stamped and ledsnd to a very floe powder, to allow Ae metallic particles 
to be slanted ftens Ae stony toatters. 

a. Aa Ae deaaity of tm^une is waeh greeter than that of most oAer mctaUie 
ores. It M lest apt to nio off in Ae wething , and may, therefore, be dressed, by rare, 
ao as to be desM of shsost erery suiiter not cbemiedly comlaiied. 

3, As A» peroxide i^o u not slAeted by a moderate heal, n m^ be exposed to 
cslciMiinD, whereby the apeeAe granty of the asfoeiated snl^idei and areesides is 
« so dimuushed as to mulitate Aar aeparBUon. 

Tin ere, Aerefors, should be Bnt of oil pooaded eery fine m the stamfHiniil, Aea 
sufjeeted to rettorated wiAiass. end aAerwbds ealciDed. The order <f proc^iSR 
in CorawaD and oAer parts m Ally deeenbed in Ae article Ons Onsssuttt, which 
me. See also MtcxAixeTsar for a descnplioD of Ae roestiog proemnes. 

The Cm ona ot Cornwall and Oerooibirs are all smelted within Ae counties when 
they are mined . the vemels whieh hchig Ae foel from Welci, for tmeiosg Aeie ores, 
raern to Swaaees and KasA loaded wrA semper ores. 

The tm mine of Aheebetg, in Saxony {Jtf 1745, which Is a vertical prqectioa 
in a plane pesmng from west to essiX is mnarhable an ioterlsoed mam or rami> 
fjdsg earns, wld^ has been worked erer sinoe Ae year 14S8 The indodisg rock 
tt a pruBftire por^yty, supmpaaed upon goeiat, beeommg very i|iicrtans« as it 
, s^pFOaehes the lodev Dm U uniaUy dMeminated is mineto particles, and 
soeompSttiea wiA wolfram, oemper and aisenual pyrites, /cr digitit, salphlde of 
8iotyhdeBsm,and bitmath, having gingiict of floor epsr, m»a, and felspar. The ore 
oeeapise the heart of Ae ossiix, the former bemg ofrsn so A^etSN among the 
latter aa to seem to mage nto iti whence k is eaUsd by Ae wmsud tmOer, ae 
m sfo ps o nt . In ti20 Ae mine iras worked by 31 mdependsnt eempantes A a 
inest htenlar manner, wfameby it was damaged to n de^ of 170 AAoma by 
a dreadftu downfbll of Ae raom This happen on n Sunday, providentially, 
when the plow lAsen wen aU at AnrA. The flepA of Aw abyss, asmrkid 
by Ae carved fine h Otf frAoms} bnt Ae devastation is namfost to a 
d^ of M fitthbat bdow Ant osrre, aad M AAoma briow tba aotaal wosh- 
11 ^ fw i rm s nt a d at Ae bottom of Ae shaft nsdsr n. The parts axeaniied ua 
•haded blaek A Ae flgare. Tbsfo are two misasa of ore, one under the Anft 
n, and anoAer nndar the Aaft «t which at Ae levdh A aad 10 are in oom> 
wmak a ikb , bat net atb. 7 There « n direct deseeat from • to 9. Thedapcwita 
am by BO atoana la om vertical plane, bat at a Mandevahlt horamital diiibuiee 
ftoaeadioAar. n la At deacendlng shaft) » jaAeartractlon Aaft, near Aa amaA 
wT width Asea ki a waterMificdlt e is aaiiAcr tmsaatkm abaft vrorked slwi by 
weaMofawwwn h ss l . Aaai«afefcmiAed«tthladdiiM,bntfor»A»taddBMars 
pisead la aa gasawiy .Aaft ander a a shA is sank for ptnqfaff oat At 
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ntBF, t) 5 *neu» of ta kjrdruBe irlied it o, ■ u 4 m giOaj or Mft fcropSnaViBg 
UM^tcfirlddidnvttmtrtiMilr. Thteft&flOOfeet, obdoogktte'teiaflMdtoA 
water*pv«MBre engine, Inetod iIm jnUlce of o wImi^ At b ia Am of die* 
ohotiga tar tibe -maen, vhUh setvee alao to Ten* 
tilaite the imiM, Miig eat to the day, ihtoaj^ 9it 
toiaesofiyenitidpo^maiidgDeias. jruarHit 
▼■ailed e^eava^on TTm mine haa 18 stagae of 
gallenea, of which 11 aerve ibr extraeting die on i 
1 It the toilUcoune t toe teat are maxwed with 
toe muDhen 2, a. 4, &&{ each ^vug heeidea a 
charaetonabe Oenoan mtw». The tare "**«*»wt 
called iopa* pycnite la tonnd in fha mltwij abofe 18^ 
between the iLafta o and n. 

The only nde ohaened m takmg ote fraao thia 
mine haa b^ to work, aamadi ootof eachitf toeae 
lerela aa la ponible, witooat endangering toe anper- 
incambeat or coUataicaL gaUenu « «v wlaah «> 
eoont many ptilan are conatrocted to anpport tog 
rooto The mine yields ammally 1600 quistala 
(I^paic) of tin, being fonr-fiftht of toe whole tor* 
nifthed if the diatrict of Attaiberg; to peodnee 
which, 400,000 qniDtaU of rae are rai^ lOOO parta 
of toe rock yield 8 of mrnoentmed acblieh, eqoi- 
▼alcQt to only 4 of metal beiog oaly 1 m S5D 
parta 

The annelbng woriu belong la geaeral to indi* 
Tidoals who purohaae at toe efaaapebt rate the oree 
iVom the mming proprietara. The oree bk ap< 
ptatsed accordiog to their ccmtenta m metal and 
ita fineness, eondibooa which t hey determine by 
the following mode at assay a eertain 

nomber of of ore, of nearly the same quairty, 
are brought to the works, a am^ sample la taken 
from each bag, and tod whede are well blended. 
Two oancea ^ this arerage ore are mixed with 
about 4 per cent of ground coal, put mto an open, 
earthen crucible, and heated in an sir tomace (m 
area ahont 10 inches iqnare) till reduction takes place Aa the fiunace is TeTy hot 
when toe emciUc is introdnoed, the assay la finished in about a quarter of an hour 
llie meial thus revived is poured luto a mould, and what remams m toe crociUe » 
pounded in a mortar, that toe grams of tin may be added to toe ingot 
This method aerres the amelter’a qnnjpae. aa it affaxds him a similar result to what 
he would get on the la^ scale. \ more einuit assay would be obtained by foaing, m 
a crucible lined with ^rd-ratomed charcoal, toe ore mixed with 5 per oent «f ground 
glau of borax To the cmeible a gentle heat should be applied during the first hour, 
then a atrong beat donng the second hour, and, lastly, an intense beat for a quarter of 
an hour ^Thia prooeia bnnn out from 4 to 6 pec cent more bn toan the otoei , but 
It ha^ the inconvenience of reducing the iron, should any be present, which hjt 
suhuqiient solution m nitne acid will be readily shown. Thu assay would be too 
tedious for toe smelter, who may have occasion to try a great many lamples in one 
dav 

nost of the bn ores in Cornwall have to be roasted, or caldned, before Aey ate fit 
for the smelbng hon8e,altooogh in someiiiiDea the admixture witootoer minerals is so 
trifling, that this operation u considered unneoesssiy Tfaefhnace (Jtgs. 1795a, 17955) 
in whito ^ roastmg u eazried on, is aboni 10 fiert long, 5 fret 6 tnehes wide in toe 
middle,and 3 fleet wide near toe mouto The fireplace, it will be obsoved, is tlto^ 
at the back, toe fl™*— |dayiM ttiT raig h Oe ovea and aeoending the eblmBey, whieh 
is above toe ftmace domr. fte man is repweentedm^. 1795a, Mstiiriim ^ ora 
Hie oie^ befbre It is tabmitted to toe action of toe ^Srih u 


with a long iron rake. , 

toonmgUy dried in a einsalar pit, placed immediately shove the evea, into whieh 
h Is Sdown through toe <^lag, when It la omiBidered to he rsadv for eelmnW 
ftonsatoLtoe oven end eonnentad. with it by •& opening tonv|^ wbidh toe on when 
safldentfy nswtad is made to pus.M ananfaed opeoiBg abpat 4 fret wids^ tonned 
toa**wrtnkl&'' Here toe ore & collected, whUet aaoto«r ohargeif btoigpl«eei in 
toefrnsce Ahent t owt or 8 cwt of ore li toe •» «»® 

time; Vhllti^llld«go^llg13^operabol^deaw^^<d^ iW^M 

wito toe emeka firem the fin, and pm tofoo^ higa mto emnl 
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Theoljteiof WtfmtbllnniiislBiDtftretifDeud expett^stariyAn^^bnfth* of 
it beiag tfaiwra angf *fier dreiAiig it fnm the &M bnniu^ 

^iTMd T^«MdibKeBlIed«cigiMlfy««Brantam*«r«te»tC»le^ 
fli»iB(tin o^k nw 10 Oonwil^ aal iudoiiM ia anjtt 
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(Sue laiger nkn. Ite operation msp' 1ae finis InieSp Awstlbea i*-A n««Mag t&r- 
oolar table, nmalty 8 or 10 fbet In diameter, tmned br a iraiv iribcei; seoerTes 
tfarongh the hopper the fin stuff to be roasted « ealemed. The frame ef die t^le is 
made of cast-iron, vith bandi, or rmn of aTonehMna. on wbidi rests the fire* 
bncks oompoBing the surfliee of tbs Mie The flames from eudi of the two fire* 
plaoea pass over the or^as it bes on the table, vExeh slowly levotres at the rate of 
about once in every quarter of an hour In the top of the done^ over the table, are 
fixed three oast-non frainea called the “apider,” fi^ which depend nomereiis bon 
coulters, xa teetli, wbiob stir up the tin stuff, as it is earned zomid under them. 



The ooulien tm ime of the arma of die «qader” are fixed obliquely, so as to tuli the 
ore downvarda fiun one to the other— the last one at the oironBifereaMe of the 
tables projecting the ore (by dus tone fiilly ealciiMd) over tiie edge, into one of the 
two ■< wrinkles^ beneafii. A liiiiple sppintas called the '■butterfly,'* moved a 
han^e outside the hmldu^ diverts tiie stream of roasted tin otufl^ap it frUsfrom 
table, either into one er the other as nay be reqoned. Dalike the opavtiott of 
roasting in the oven pcwioosly deaeribed, ma caldner requitea HtOe tr no attoKdittt 
Aa only care mpiidte hnog to see Aa the hopper is and Ae touted 

010 nuBoved wms neeflamry from Ae wnnUea; 


9a 


Tm, 


muon, wylff ed *1 k Gonsttiito^ vhlek an ct great ntae, as aia 

also tba KwKtcnsI saageadoBi. 

DuBBSter of nrolTu^ hid , 14 ftst. 

Kardlatfaaaf iMdparlMar from a to 4, or aboat l foot tbe eimun&stiiioe per 

tniimto, 

Ores iairodwxd bjr bopper, at the nto of 1 qdatal to oren rerolotioa of table. 

QaBBfatjr of on pin daj of 10 hoati, 30 to S5 ^uintala 

6alt enunamed, geaemUj six pir oeat of weSrtt of nra 

oonramed par 10 hoorx 1>M0 to 1>400 Ibi. of pme wood. 

Power emplnea to nrelre taUe, half home, 

Itmarh . — ^The tomaoe u ehar^ with ore and salt by mesM of inm boppen 
plaeod immediatd^ OT«r toe eeatre of eaeh of toe beertoe For toe supply of eedi 
tn^per, a h«^ of about 14 gniatale of ore, with 5 or 4 per oent of aal^ la prepared 
from tme to time upon a email platfinriB on the ttqi of the famacee^and a few shorel- 
ftdla torown in oeeaaioiially aa reqnired, tokiaa care, however, always to hare 
nongh ore in toe bof^ier to prevent toe aaeennon of acid vapoura, dm ftonr toe 
ftmaee. Ihe time toe mlaersl remaina la the frumce, aod the qoantity ealeined 
pn boor, naurt depend on the rapidity of mobon of toe revtdvug hearth, and toe 
an^ at wfahtothe Iron atirren arefixn 

The average amoont pasted throngh each foroaee in 24 hours is abont 84 qnintaJa 
or 3^ qniatolB per hour For ev eiy ravolubon of the bed, nearly 1 qaintal le du<- 
ebarg^ from the fiimaoe. 

'neaniritlDgofb& ores baa been effected by no different methods — 

In toe flrat, a mixtOK of toe ore with anthraidte was exposed to heat on toe hearth 
of a TLverboBtoiy Ihmace fired with ooel. 

Id toe aeoood, toe tia ore wae foaed in a blast furnace, called a blowing bouse, 
eopplied w«to w^ ebareoaL This method is not now pnebaed in EngUmd 

la toe gmeba^^iemu, where the tm is worked in reverberatonei^ two kipds of 
ftmiaeea are omj^oyedi the redoebon and toe reflnmg ftumaees. 

Fm 1796 and 1797 rqueseot the fkmaces for smelting bn at Traro, in Cornwall j 
the mnner being a hagitadinal section, the latter a gron^ plan a is toe fire-door, 
throngh wbleh pitcoel is hud opiHi toe grate i, r is the fiie-bndge, d, the door 
for utrodoeiiig the ore , e, the door throogh which the ore is worked npon the 
hemh /i o, toe sb^e-hole, h, an aperture in the wanlt or roof, which » opened 
at toe dwwge of the waste scbliob, to aeeore the free escape of the tomea up the 
chimney , ^ s, air ehanneU, for admitting eold air under toe fire bridge and the sole 
of tile hearth, with the view of protesting them from ixyitiy by the intensl^ of toe 
beat above, d, d, arc basms into which the melted tm is drawn off, ^ the floe, m, toe 
chimney, from 3S to 60 fiset high The nnated and washed aohltoh la mixed with 
jmaJ] cm] or enhn, aJoqg with a httle 


ahked lime, or floor spar, aa a flux , 
eadh chaigi: of ere amou^ to from 
15 to 94 cwt, and cootama from 60 to 
70 per cent of nwtaL 
f Pig 1796 lepreaeala in a vertical 
eeetiion toxongh toe taybte, and fig. 
1799, m a honxontal aectioD. in the 
dotted hue a, «, of 1798, toe fhr- 
neee emidiT^ finr smelting bn at the 
Efsegebirga mmea m Saxouy are 
the Aimaoe pillars, of gneiss, 6, b, are 
abroudiDg or eaaii^ walls, e, toe 
toydre wall; d, front wall, both of 
grapite, ai abo toe tuydre e. ,/^tfae 
aide ftona, of gmiMe, hewn one basin- 
ahapedt &theqiaititftme^whs^the 
tin aad dag are drawn tdf into toa 
tbfe-bearl^} t, the stoke-bearto j 4 
d, the light aahdMuabeM}^ toe arch 
of the tiq)d«e ) m, », toa eommoa flue, 
wWch fit plaoea wilier toe ftamaea aad 
toe beartim, aad haa ita outiet wder 
the vanlteftoa faydm. 

In the sna^tiag ItanmMS at Qcyat 
^frnowiogdiawaaicaaaiaprctoiied' 
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len^hofthetay^iTRll, 11 nuslies, of tlie lireut waD, U inches ( depth of the ftmace* 
17 inches. Hi^ chncnej'StBlfcB are sdTantsgeooa vhere a 
great qaantity of ores is lo be reduced, bat not otherwise 

The Ttfinng farwea are sitmlar to those which serve for 
rednemg the ore , onlj. instead of a bssin of reorotuui, th^ 
hare a refining basin plated alongside, into which the tin is 
ran Thu basiu is abont 4 feet m diameter, and 82 inches 
deep, It consists of an iron pas, placed orer a grata, in 
which a fire may be kindled. Above thia pan there is a 
tnmiiig gib, by means of which a Inllet or wood giay be 
thrust down into the bath of metal, and kept there by 
wheeling the gibbet over it, lowering a rod, and fixing it m 
that position 

Fonnerlym Cornwall nearly 
all the tin was aindted m blast 
(nmaces, these works were 
called bhmng-hnaea The 
emeltuig furnaces were 6 feet 
higb,%’om the bottom of the 
cmcible (concave hearth) to 
the throat, which is placed at 
the^ng^D of a long and nar- 
row ehimnay, interrupted by 
a chamber, where the metallic 
dubt, carried off by the blast, 
was deposited This chamber was not placed vertically over the fbmaoe , hat the 
lower portion of the chimney bad an oblique direetion from it The fiimace was 
lined with an npngbt cylinder of oast iron, coated tntemaUy with loam, wiA ab 
opening in it for tbe blast. This opening, which corresponds to the lateral fece 
opposite to the charging side, receives a teytre, in which the nozzles of two cylinder 
single bellows, dnven by a water-wheel, neic planted. The hiydre opens at a small 
height above the sole of the furnace On a level with the sole, the iron cylinder 
presents a dope, below which was the hemispbencal bssm of reception, set partly 
beneath the interior space of tbe furnace, and partly without.’ Kear the comer of ^ 
boildmg there was a second basm of reception, larger ^n tbe first, which could dis- 
charge itself into the former hy a ilopmg gutter Near this basin there was another, 
fbr the refining operatios These were all made either of bnek or cost ima These 
blast famaoea ere now entirely inperseded in this country by ibe reverberatory 
fhmace. 

The quality of the average ground-tin ore prepared for smeUmg w such, that 80 
parts of It yield from 12^ to IS of metallic tin (62^ to 65 per rent.) The treatment 
consists of two operations amdtmg and r^nmg 

Firal aperaUm , deoxidiaatim of tAa ore, and fastm ofOutai. — Befere throwing the 
ore into tbe smelting fiiroare, it is mixed with from one-fiAh to one-eighth of its 
weight of bhnd coal, m powder, called etdm, and a little slaked lime is lomettmea 
added, to render the ore more fusible. These matters are carefhlly blended, and 
damped with water, to render tbe charging coaier, and to prevent tbe draught from 
aweeping afty of it away at the commencement. Prom 20 to 85 cwt are introduced 
U a charge, and tbe doors are immediately closed and luted, while tbe heat is pro- 
gressively raised. Were the fire too strong at first, the tin oxide would unite with 
the quarts of the gangae, and form an enamel The heat is appbed flor 6 or 8 hoars, 
'during which the doors are not opened , of coarse the materials are not stirred. By 
this time tbs reduauon is in general finished , the doer of die ftinuioe u removed, snd 
The melted mass » worked op to complete the seperatioD of the tin from the scoric, 
and to ascertain if the opention be in sufficient ferwardsesa When the redaebon 
seems to be fiaisbed, the sconee are taken out at the aame door, with an iron rake, 
and divided mto three sorts , those of the first class a. which constitute at least thr^ 
fourths of the whole, are as poer as possible, and may be thrown away , the sceris 
of the aeeood tdass b, -which oontain some small grams of tin, are sent to the stamps ; 

(removed from 


those of Ae Aicd clast c; which are last i 


I Ac sDifkee of Ac bwA of tm. 


are set apart, and re-smelted, as containing a considerable quantity of metal u the 
form of glob^es. These acrnia ore in small quantity The stam] 


fiilly 6 per cent of metalho tin. 


I atamp slag ooutuns 


soon as the toons are cleared away, the channel u opened -which leada to tbe 
baain of reception, mto which the tm conseqaently flows out Here it s left for some 
tune, that the eeortsa which may be still mixM with the metd may separate, ti) 
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leasiboffhatiijks'viBtlMiiebeit ofthe1ireaat«alUHlb«faiBi 
17 mdiM; High ehiBBiMy*italfca ara adTttitBgeDBa where a 
grrec quality of ores is to he reduced, but aot otfierwise. 

The r^tuffurnaen sre etmiiar to those which serve Ibr 
Mducing the ok , Mily, lasieedof s baeiB of reeejpti^ 1h^ 


here a fefiniog Inun ^awd eloognde, laio which the tm L 
run. This basin is about 4 feet in diameter, and S2 mohei 
dera , it oonsuts of an iron pan, placed over a grate, m 
which a fire nay be kmdled Above thu pu there is a 
tarnmg gib, hy meass of wbteh a Ulkt of wood qpay be 
thrust down into the bath ef netai, and kept there hy ' 
wheeling the gibbet over it, lowering a rod, and fixing it in 
that posmoa 

Formerly m Cornwall nearly 
all the tin wu melted in blast 
fhmacesi these works were 
celled Homng-hougea The 
smelting ihmaces were 6 feet 
high, fiKm the bottom of the 
crucible (ecmcBve hearth) to 
the throai which u placed at 
the'origia of a long and nar- 
row chimney, interrnpted by 
a chamber, wheK the metallic 
dust, earned off by the blast, 
was deposited This chamber was not placed vertically over the fomaoe , hot the 
lower portion of the t^mnev had an oblique direction from it The furnace was 
hned with an upright oylmdcr of cast iron, coated internally with loam, with Bb 
opening m it for the blast. Thu opening, which corresponds to die Isteral fose 
opposite to the charging side, receives a btjfhre, m which the noulea of two cylinder 
BiDgle bellows, dnven by a water-wbeel, weK planted. The tuyin opens at a small 
height above tbe sole of the ftmaoe. On a level with the sole, the iron oyliader 
presents a slope, below which was the hemispherical basin of receptioo, set partly 
beneath tbe interior spaee of the furnace, and partly without Hear ^ corner of the 
building there waa a second basin of reception, larj^than the first, whidi eould dis- 
ebarge itself into the former a sloping gutter Near thu beam there was another, 
for the reflotng operation. These wera all made either of brick or cast iron These 

blast fotnaces are now entirely tuperseded m due country by the reverberatory 
famace 

The qnahty of the average gronud-tm ore prepared for smeltmg is inch, that SO 
parts of It yield from IS^ to 18 of metaUio tin (82^ to 85 per cent) The treatment 
oonaista of two iqieiatians, mdttng and r^bung 

Fmt operettum , deonduatton qjf iae ore, and ^/tuBon — Before throwing the 

ore into tbe smelting fhraace, it is inix^ with from <Hie-fifth to one-sighth <» its 
weight of Utnd coal, m powder, colled culm , and a little slaked lime is sometunea 
added, to render the ore more fusible. These matters a» carefiilly blended, and 
damp^ with water, to render the charging easier, and to prevent tlie dranght from 
sweeping any of it away at tbe commencement From 80 to 25 ewL are mtroduoed 
at a ehargei and the doors are immediately closed and luted, while the beat u pro* 
gressively raised. Were tbe fire too strong at first, the un oxide would unite with 
the quarts of the gangue, and form an enamel The heat is applied ford or 8 honra, 
dnnng which the doors are not opened j of course the materialB sk not stured ^ 
thu time the leduouon is in general finished ; the door of the fbmace is removed, and 
tbe melted mass is worked np to complete the separatum of tbe un from tbe scone, 
and to ascertam if tbe c^eratum be m sufficient forwardnesf. li^en tbe redoetUm 
seems to be finished, riie scone are taken out at the same door, with en iron rake, 
and divided into three aorta ] those of theTlrst elaas a. which oonstitste at least thiye- 
fhurths of the wholes are as pom as poanUe, aad may ha thrown away , tiw aoorise 
of the seeoad olasa b, whidi eontam some small grams Un, an sent to the stasspsi 
those of the thud class which are last removed from the smfkoe of the bath <ff Un, 
are set apart, and re-smelted, as oontatmtig a eonsideralde quantity of metal in dM 
farm of ^bnles. These scorim are m small quantify, llie stiBi^ dag oontaiBs 
frilly 5 per cent of metallic tio. ^ ^ 

As soon as the seonsa are eband Way, the channel is opeued which leads to the 
haamofreeaptlon, into which the tin wmseqaendy flows out. Here it is hdt foe mum 
U mo, that the. aeorue which nay be itiU miaed with the metal fiufy MpsiM^ m 
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gtin wma tta toilw wSefnat 

MttM, 4t b Hftad 08t -wlQi1«liei^ oi piMa«d iMo«HC>irw fluM^ n ««di ef ■vfeteh 
■ libflf ’«AodiBflM4,t»lbmi^faol8i]Lt]iBwfi|M,{br tbtf yvjMed ixtmiofii imt 
wiMQ It beetaM* fxdd. 

^tqik <^11u td^eot flf tida opcf«tioD b to s^sntB from ibe iba, 4c 408^ 
m fQMdU^ the oiQtale ledaMd and alloyed akng ik Theae arst Mia> 
apaify, irdiL oop^« aiieiiw, nfl taagaten , to ^rbieh ate jcuoed, in amall qnantben, 
■mat tnlj^udes and aneoidtt bare eaeaped decoso^oikioii, a littte anre- 
dneed onda of tin, fead idso thine oanby aattem whidi bare not paaaed off trlth the 
aein^B. * 

Xif luriiMii. — The refhung ef tin oeaiuato o^two opentuaat the fint heiiw a 
liqnauon, vhieih. ift &« inttscw; ii afiSeot^ ™ h tererbenttory htrnaoe, mnilu to that 
ei^oyed in amdtuig the oie^jlipi 1796, 1797) The blocke being amnged on 
the hearth of the ftmace, near &e bnd^, are moderately heated, the tin sdts, 
and flove away mto tte r^me haam , but, after a certain time, the blocka cease 
to aflbrd tin, and leaiTe on the hearth a reaidanm, conaiating of a Tery ferroginoua 
aUoT 

Freah tm Uocha are now arranged on the retnamB of the first, and thoa the^qaa- 
tion is oontmaed tiU the refining baain be anfflciently Ml, when ic containa aw>at 5 
tuna The reetdmuna are set aaide, to be treated u ahaU be presently pointed 


out 

R^iiuag pnper — Kow begins the aeeond part cS the process. Into the tin-bbth, 
billets of green wood are plunged, by aid of the gibbet above deacnbed. The dis- 
engagement of gas fiwD the green wood produces a constant ebullition in'the tm t 
bnngmg up to its sorfiioe a species of froth, and cauaisg the impnrest and densest 
parts to Ml to the bottom, ^at froth, oomposed almost whcdly of the oxides of tia 
and foreign metals, is sueoereiTdy skimmed off, and thrown Mek into the flitnace. 
Wlfrn It u judged Aat the tin has boiled long eaongh, the green wood is lifted out, 
and the hB& u allowed to aetfie. It separates mto different aones, the upper being 
the purest} those of the middle are charged wiUi a little of the feragn metals } and 
theJower are much contaminated with them. When the tm betme to cool, and when 
a WMre complete wparatiou of its different qoalitiea etumot be lotdced for, it u lijted 
oBt m ladka, and pWed into cast-iron moulds. It is obnons that the ordn m which 
the Bneoeasive biocka ife tdrtained is that of their purity , those formed from the 
bottom of die baain being usually so impure, that they must be aubgeeted anew to the 
refinhig precean, as if th^ had been directly smelted from the ore 

The refimag c^eratioD takes fire w six hoars } naniely, an hour to fill the basio, 
three hoon to hod the tm with the green wood, and from one to two honia for die 
subsidence 

Semethnca a simpler operatum, called foump, m anbstitoted for the above artificial 
cb n lb tLon. To effect it a wm-kman lifts same tm in a ladle, and lets it lUl bach mto 
the boiler from a considerable height, so as to wtate the whole maas. He contmuea 
thia manipulation for a oertam tune , after whicB, he akims with care the snr&oe of 
the bath. The tin is afterwards poured into mcnldB, unless it be still impure In 
this case the separation of the metels is completed keeping the tin in. a fused state 
in the boiler for a certain penod, without agitation , whereby the nj^er portion of the 
bath (at least one-half) is pure eaongh fbr the market. 

> ^8 aaoalds into which the tm bloifra are cast are nsually made of gitfmte; Tbeir 
esnaioiiy la eneb, that each bloek shall weig^ a little more than thiee handiedweight 
Ibis metal IS called block tin. The law requires them to be stamped or corned by 
pdbfie offioera, before being exposed to sale. The purest blodc tin la called refine^ 


The trestment just detaded gires to two atamuformia renduums, which have to 

be smelted agam There are— 

1 The toonsb b and c, which contam some granulaied psrtudea ot tin. 

S. Ihe dtBssfooBdon the bottom of frtejeverberatoryfoniace, after re-meltmg the 
fin to refine it 

The eewim e are smelted without any prqanBioa, but there marked b are 
staifiped jn die mOV Bad washed, te ooneeatrate die tm grains , and fram due rich 
mixtiire, ealled prtBiiM, arndted by itself; a tm u proeured of very mMnor quality 
Thu may he nhUy fmagbed, amee the metal rrideh forma these grannlatioas » 
wh«t» beUg leas AuAto than fiiu. pone tm, sciidlSed quldtly, and coiad net flow off 
into the rerajUye huh. 

WheuMbr uU rim ^ blodu hare riuKrav^hly andei^e rise prooeas of liquation, 
fhafiia b hieceMBd, -to aadt -Oe baa foariile twdnary alloy of tin wirii troauad seme 
ritbermemva. and u ran ost into n ai^ hnaio, totally ^arinel Area tte refinhig 
harin, Afierthbaficy has repoaedflM'enaw tune the upper poiUMiu lifted <Brt mto 
week aamddib as ha^ene fin, arhwh aeeda to be refined anew On the bottom anl 


M46i«f fhe bub time a brittle sBo^i whbatfTibiViabAMrtnr^ 

wludifl«ataiii8 w gvmt ■ ^^n^grtbrn of bvvga n«tiJi tbat litde xm wifte.iqiAo of 
U. &.VoatS^toi»tf •B^weeodmzMdlikinm'BomgS oCtxa. 

To ttM tbo qiuili^ of tin, dMKAve a eertua irotgbt tf U 'With iMft bbydrofladorfo 
Midi ib«iUbfiOirtamiiwQb^baN>vxi'UB^flooUvjUl>e«e^^ ^ariaf 
tion, Budanewaretted bfdrogea g« ^ be diasngBged, vU A, <m be^ boned it o 
jet, oiU dcpoelt the osial gnjr flhu of metUlio memo npoB airbite aaucer bdd 
» btde naj abore the &ine. Other metals pfreseot la the tin an to be so«^ ftv 
b)r tnatiag toe above eolstioa mlb sitnc ct epee. |prav 1 16, fim m tlw eoldt 
•nd tt last vtdi best and a satall exeesa oS acid .When the aetion la oven toe 
imperaatant liquid u to be deeontod off toe peroxidued tu, vrbioh la to be ireabed 
into rerj dilute mtno acid, and both hqnots are to be evai^rmd to disupate toe 
acid excess. ^ ou toe addisos of water to the cooceBtrated liquor, a wbite 
powder Alia, It b & proof that the tin coatains bumuth , if, on adding Bnlphaie of 
ammonia, a white pinipitate appears, toe tin eontaina lead , water at ammonia added 
to supermtqration wiU occasion nddish^brown flocks, if iron u twesont} and <» 
ev^nating toe soperoatsnt liqsid to dryiteae, the copper will be obfameiL 

Fy the ponflcatioa of tin fbom tungsten, see Tukosteh 

T& nses of tin are very namerous. Combined with cofqier, lu tofferent pro> 
portioDS, It foms bronae, and a series of other oscflil alloys , for an account of whieh 
eee Cofewb. With iron, it torms tm-plste, wito lead, it constitutes pewter, and solder 
of*varioiu kindi. (See Luaii ) Tin>fbil costed with qinckmlver makes the reflecting 
snrfkce of glass mirrors (See Guiss ) Kitrate of tin affords toe basis of the scsrl^ 
dra Qi^ool, and of msiiy bright colours to the ealico-pnnter and the cottoQ«dyer 
(See ScABUET and Tor aobdaxts.) A compoond of an with gold gives toe floe 
crimson and purple colours to stained glaas and artifloial gems. See Proms 
or CAsanis. Enamel is made by fusing oxide of tin with the matenals of fHnt 
glass This oxide is also an ingredient m the white and yellow gjaxes of pgttery- 
ware. 

There has been a remarkaldr nnifocmity ra the quanti^ of tin produced in Com' 
wall during a long period, as will be seen flrom the following table — 


Yren 

Tsdi 

Yeark 

Tone 

1750 - 

1,600 

1800 - 

1,500 

1760 - 

* 1,800 

1810 * 

1,400 

1770 - 

• 2,000 

1B30 - 

1,700 

1780 ' 

1,800 

1830 • 

8,500 

1790 - 

9,000 

>840 ' 

5,000 


The prodnoe of the Cornish and Devonshire mines in Koent years has bem as 
Ibllows — 


1651 - 9.455 tons of tin ore 


1862 . 

9,674 


1863 • 

8,863 


1854 - 

8,747 

16 

1855 - 

8,949 


1856 - 

9,350 


1857 « 

9,783 

H 

1858 • 

10,618 

11 


pEodbomg tons ot'tm. 
» S ,947 

„ 5,998 

« 6,l?7 

„ 9,589 „ 

» 6,980 „ 


Tin exported in IMS — Bnhsb, 6,186 tons, foreign, 8,005 tone, of this FrabBii 
(to 1,056 tons, United States, 1,900, Bossia, 482 tons, and Tmtosy, 921 tons. 

Tbs imported tn 1868 and 1664 



isea. 

ISM 1 

Tu Ore 

Toni 

Telno. 

Tons 

ViSiiiL 

Italy ShnSmina Sfatea 


if6,]90 



Fianoe • - “ a " 

- 


W)7 

£6,439 

gpsda - - - - - 
Peru - » - - - 

916 

19^00 

36 

938 

9,130 , 
14,980 

Anstmha • - • - 

185 

HSuil 

108 

4/180 

Other parts- - - . 

55 


44 

8,6«} 

657 

3MflO 

698 

3t,«80 

In UodSviogoISfbaiiaCrsbihs 

Mtto 

M,6S9 

327,934 

98,098 

497^ 


8X9 












rtS ELATES. 

ntecil aaiael^«ad» benx. Uiid« fliit sOM BtttAftmiU* 
mmtitiw farMgbt frn |]m But thft brgnt ^ouiitlw Are otttAised 

fttim A« lagM* BMT Monte CuiNde 1b Tt»M^ Booeni^ ifawol of a very Bn« 
mifte Aw iMia ittetfraged m OdUbmiM. A lako Jn Collide tarritocy MBtRisi 
go modi of ike M-Aowte of Mdatkat It is fband oiyiiallMed oat avoand the edgea 
Thii tiiMMl hM not yet ooom teto dw anrket» but «nages||inte i» iMsng nude to 
vorkitoninoaMDKToaede. fleoBoau. 

TlHCTOBlAIi MATTEB. Tht cdonring matter employed la dyeing 8e« 
Dxixfot Maxman i Tobxbt Bnot Ae. 

Tuotuxe le a n^ lued by^apwiecseiKfl to duagnete alodiol, la ■ aoroewAat 
dilate otat^ impngnated vitn toe aedve principles of either Tegeteble or animal 
aabstancee. 

TINDEB OBB- An impnie arsehlcal aalphide of antimoay It ocean m adit 
flexiide flekei leaerahling under, of a dirty reddlifa ooloor sad tnth little Instfe 
Bonwiger uudyaed a speeiuea from Andxeeabeig It gave-» 


Load 4Sit6 

Antimoay ------ 16-88 

Anenk: 18-80 

IroD - - - - - - - 4 82 

Sit-rer - - - • • - 8 56 

SnlphoT- 19 57 


TIN'OLASS i> a name of bmnth 

TI^ MORDANTS fbr dyeing scarlet Bee Mokdadt 

Mordant a, as commiwly made by the dyers, » composed of 8 ^tU of nitno acid, 
1 part of oommoo salt M sal-ammoniac, and 1 of grannlated tin llui prepaiatum u 
very oneertam 

Mordant B.— Poor into a glass globe mth a long neck, 3 parts of pore nitno add 
at 3(P B. , and 1 part of manatic aoid at 17° , abake the globe gently, oroiding the 
corroeWe rapooie, and pot a loose stopper in its mooth Throw ihto this nitro- 
moTiatic acH}, one-eighth of its weight of pure tin, in small bits at a tune When the 
Bolntmn m eomplete, and settled, decant it into bottles, and close them with groui^ 
stoppers. It should be dilated only when about to be used 
jferdaat c, by Damboomey — In 8 drams Fr , 144 gra, of pore mnnstie so d, 
dissolve IS grains of Mslaoca tin. Tkis is reokoo^ a g<^ mordant fbr bnghtrausg 
or fivin g edenr of peadiweod. 

Jferdant D, by H^ot.— Take 8 ounces of nitne acid, diluted with as mneh water, 
diasolre lu it half an ounce of eal-ammoniao, and 2 drams of nitre In this and aola- 
lioa diasolre 1 ounce ai grannlated tm of CtHnwall, obswrmg not to pat m a fresh 
pieee tiU the preceding be dueolred. 

Mordant 8. by Scheffer — Dwsolre 1 part of tin in 4 of a oitro-jRanatie acid, pre- 
pared with mtrio send diluted with itt own weight of water, and one thirty-secondth 
of sal-ammeniae »• 

Mtodani V, by Poemer. — Mix 1 pound of nitno acid with 1 pound of water, and 
dissolre in it an ounce and a half of aal-ammoniar Sbr it well, and adA by very 
slow d^eet, B oonoes ot tin turned into thm ribbons upon the lathe 

Mordant a, by BerthoUet. — DissolTe » nitric aoid of 30° B., ooe-eightb of Its 
weight of sal-axamoniae, then add by iagrotn one-eighth of ita weight of tm, and 
dilnie the aolotiou with oa»dburth oil its weight of water 
Bfordhat K, by Dambonmey — In 1 dram (78 grs ) of mnnatie and at 17°, one 
'of nitric emd at 80°, and 18 grams of water, dissolre slowly, and with some heat, 18 
grains of fine Malacca tin. 

JfenfiMt IS the birch bark presenbed by Dambonmey — Thm bark, dried, and 
ground, IS amd to be a very TUusUe subitanoa fbr fixing the otherwise fiacre 
ooleors produced by woods, roots, archil, &e 
TIN FLATEGL Some of the earliest hiatorical reeorili leftr to the tm mines of 
Britem, and to ihe inteO^enes and skill of the mmeit who worked them T^ 
woib of Berodotns (450 years B a), and later o( Dudoms Sieidas and Phay, 
prove the great importene* of the tm mines of thii oonntry , more than 8000 yeara 

C SC Sbee that «Be they have been oonstintly worked, and to fhr from bemg ex> 
nsted, (hetmaiuies of Oomwall seem now to be only beginning to i^en on^ and 
to move that the store of ore rite* district eootaJM la naetioOly inexhansfabk. 

For a hmg poded of time the tfai ora of Goinwau was obtained from the beds of 
mem (stus—i) o^, snd faenoe tUa, iho poreat oxide of tin, which Is always pra- 

OflateyeaiattaoN 

, Ims b«m fband fl great depths in the tainett 
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Tfae QomnBMut oiBdd xttfoat, for die jmt laSi, Aam ibt* ieot of tin 
ore were nlied h. Ojeet BntalD. In 18a», die qundty -wee 14t87atonfr»d In 
ISM atoee 25,OOOtoiA l%is quantity le greater &ta mt of any pifeoi^WiyMr | 
and aaauaj of tile deep tttBfli n Cornwall areebangmc ftora eepper iatn- ttl one, 
leeteeMd atippUee will be obtained to meet anydomnaa Abonf 3laiir4l)£lif of ^ 
tbe do one to aoi^ die world u railed In Great BiitaiD. aaiu ncooT men 
wbo worked dm nuiiea%noira than S0OO yean aiaoq itill wtA dun and p waenw 
their euftoBU and natiooality 

The ait of eoatmg oopper whh tin aeima to hare been known at an etfij period. 
Plioy refen to thu, and from bla daaGnptum it u probable the raiaett to be 
oove^ were dippedmU) melted fm, and the ** vam tkamta” ot the Bosaaa wen 
oopper reaela eorered with tan. The difflealty of ooatmw iron with tm waa, how* 
erer, moeli greater, and tiieproeeafeB of hammeriBg the nva intoalwetiSQffldaDlly 
tbm, and eteaning tim Burftee, whieh latter work had often to be done ^ filing wen 
amooa hindnmeea to dm extenuTe nae the mvendon. 

The art of tinnbg iron tj^ean to hare been ilnt praotiasd m Bohemia, aad about 
the year 1620 to hare been introdnoed into Saxony 
Beckmann states that, ** in the year 1670, a ccHspai^ lent to Saxony, at their ex- 
penm, an mgenions man named Andrew Tarranton, in order to learn the prooem of 
tinning Haying acquired the necessary knowled^, he retnmed to Ungl^Tid with 
some German workmen, and numafhctaired tm plate whieh met with general appro* 
b^tum. Before the company ooold carry on bnameas on an extensiTe aoale, a man of 
some distiQcuon, haying m^e himself acqnainted widi Turenton’s process, obtained 
a patqpt for thia art, and the first ondertskers were obliged to give ap Aor enterpnsei, 
which had cost them a great deal of money, and yet no use whatever was ma^ of 
the patent which had been obtamed.” About the year 17S0 works for the manufoo- 
tare of tin plates were eatabhahed at Pontypool, and these seem to be the earlieat of 
such works in BngUnd which were permanently saccessfhl. 

In 1728, John Payne invented a proeess for roUing iron. Thta seems to have at 
once Jed to the nae of the fiat or sheet rolls for die mannfiutaira of iron for tan plateS) 
bat It 18 very remarkable that no fiirther progress was made m this discovery of roll* 
mg iron until 176S, when Steniy Cort ravented the grooved rolls Tbu diaeoveiw 
Vas not appreciated for 8<Hne years. Mr R^olda, of Cedey, erected Colt's rolls 
* in 1785 In 1790 Heniy Oort was engaged by Mr Biehard Crawihay to erect the 
mills at CyforthJk, and, aoon after, this importent improvbment in the iron maniifiiiC- 
Cure was generally adopted, The writer proposes to give in this paper a abort rf* 
sums, first, of the process for cleaning and tanning the iron ^te, and after, of the 
methods of prepanng the iron for this purpose 
The affinity of inm for tm is mnidi greater than is genm>a]l 7 supposed. The point dt 
which the metals cohere is no douht an actual and advantage is taken of tins 

by the manofocturen of articles for domestic use, made in iron — as bridle bits, emn* 
man starrups, small nails, &c TThen the iron, whether wronght or cast, u pufecdg 
daan and rust, and bought in contact with melted tan, at a high tempera* 

tare, an alloy aeemsto be at once formed, protectmg the iron fbom oxidisation whilst 
the tin lasts. Many plans are used for tinnmg iron articles, of small sue, by the 
mann&cturers. One of the oommon methods the manafoeturers of bndle Inte and 
small ware, in South Staffordahire, is to clean the snifhee of the articles to tanned, 

by steeFmg them for sufflcieot tune m a mixture of snlphiirio and hydrochlone aeida, 
diluted wiui water, then washing them well with water, but takmg great care they do 
not mat, at once placing them in a partially eloaed stoofr-ware vessel (midi as a eoAu 
mon bottle), which contains a mixture of tin and hydroidilorate of ammonia. This 
vessel IS then ptaeed on a smith's hearth, duly heated, and frequentlv agitetel to se* 
care the eomplete diatnbuticui of the tm over the iron. The arnolea, when tbu 
tanned, are thrown mto water to wash away all remains of the sal*aaimoniae{ and 
lastly, cleaned in hot btan, or sawdnst, to im^ve the i^ppeamnoe for lalei 
Ibe plans of cleaning and preparing the iron fin tinning have nadergone many 
changes m the past century. About 1720 the pirn of eteaning was to soonr tm 

S lates with sand and water, and file off the rou{^ paida, tiimi cover with reamaiid 
Ip them in Ae melted tin. Aboot 1747 tits plates were, after beuy otdd relief 
Bimked for a week m the leee of bran, whiob had been allowed to standout water 
about tan days, to keomne, by formentation, anffioieatly acid, and then aoosred with 
sand and water. In 1760 the {riatea were pidiled in dilute hydiochlono add bnfoe 
annealing, and cleaned wxtii dilute inJphuno aud after bemg token out of the 
teas leca. An Improvemast of great importance in tins pooaee wm siada eihont. 
1746} the inTOitor seems to henre bemi Mr. VakAj, who earned on tin. 
wmrks m Booth Steffordsbire, This mvention wiq the nee of the graaewjHf^nad 
la this depaxbneut little, if any, improvement has imee been made, lln plan 
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hitroiliiBH WOm in 17471^ Ife Ma aaAM B iwi t l 

At {ilitBlpiI vaiuMMMnf la tiw ttadSr Ck# pnu/t 4f 
^ — •— ^ tmrtia at acme of Ae beat aoriti nam » aa AHo^ai vkaa «a 
Aertuw iMwaa ito aaffl. tad ate ^wnalor Aa art ^F**»y 
mA |taaalSir*rtBAtbo otel of wb^ « *«> tep tea aep^, 

tte aie Aea laanenaB, or aa tecfaiiMa^ tamed " prtled, B dilBla Mdj^ona art* 

aad ate Ail placed la Ae aapeaUu^ art left m Ac ftiniaoa atHnUftihonrif 
oa eortagoA. Aa prtea aaa paieed Akh^ the oqU ntOat ate patamg Ae 
rolli, Ae pbtei aera totea Ae ABeh Ae eharteter of eteA and are act soSoioody 
ductile^ » remedj tltf Aap aie aaaui annealed at a loer beet, -wailiecl A dilate au' 
phnno aeid, to restiaiTr.«^ eeala of onde of urm, and ecoused with euid and vator t 
the piatta in Ail atate nqture to be perlbotlp oiean and bnglit, aad may he left ftnr 
iffiiwta Hied m pure water wiAoiit nut or injury, 'batafbwmimtteB'eipoeai’o 
to Aa air mete thenb 'I'HA wctt care to have Aem perftetl^ dean, Aey are 
taken to Ae alow, 1800, bjtog a aeotion Arougfa Aa line s x of Ae plan flf 
1801. Taken ftom nght to left, 

1 r^reaentt A« Tiiiitiazi*s pan. 

S n Ae’nnpot. 

8 „ the WaAing or Apping pot . ^ . 

Tha tinoiaa’e pan u fiill of melted greaae m this the platee are immersed, and left 
Acre until all agoeosi nortnre nptoi Aem is evaporated, and Aey are complete^ 

1800 

6 a « a I 


4 represente Ae Grease pot 

5 u the Cold pot 

8 • AoLiet^ * 
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covered wiA Ae gteMS , ftom An Aey are taken to Ae tin pot, and there plunged 
into a hath of melted bn, vhich is oovvred vriA grease; bat as in this first dipping 
the allo;^ u imperfeet and the sorfime not uniformly covered, Ae plates an removed 
to the A|^ag or wash pot, this containe a baA of zneltod tin covered viA* grease, 
art » drnded mto tvocompaitmaoA Ae larger compartments Ae plates sre 
plaaged, and left mffieiontly Icaig to make Ae alloy oompleto, and to aeparate any 
eapevftaouB tm which may have adhered to Ae eur&w , Ae workman takes the plate 
art ptaoef it on Ae table marked b on the plan and wipes it on boA sides with a 
hnim of henqi j Aen to take away the marks of Ae brash, uid jure s polish to the 
auiAiioe, he Aps it u Ae second eompartmeot cf the wash pot. This laatalwE}! con- 
tains Ae purest tin, and os A becomes alloyed wiA the iron it la removed on to the 
first eompirtnieet, and ate to Ae bn poL plate is now removed to the greaae 
pot (Vb 4) Ah is ftUed wfth melted gieasei, and lequiree veiy ddffiil management 
aa to Ae iempenicoe U is to be kept at Ihe tnie object h to aQow anpeifliwaa 
bn to ran OK and to prevent Ac alloy on Ae racfkee of Ae iron plate oodate 
qnidker Ann Ae iron. lffluswenBe^tedtbeAeeoftlieidAe-vMldbeeraAe£ 
The platen temoved to Ae oddj^ (No 5) An u filbdwiA tMlow, heated to a 
oompantively low tatnpeKtara Hie nte of Ae grease pots. Not. 4 and 8,is the pro- 
«ess adi^ited m pnotba ftr a nnrtm g Ae alloyed pUtes. The Int pot (Na 6] w 
need Ar fhepnxpte efronoviagasniau vtm cf bn, which adheies to the Wer e^ 
rtte plaie & rt Ae te^eing jroeeto u a. Xt is a smell cast-iron h^ kut at a 
i^leuntly h^l tempentare, mid eovered wtA tin abont one-fbwA of an inA deep 
A Aia Ae edges ^ (he pioteB axe appsd, art left enfil Ae wire of tin is artted. art 



itoi detsdiet %yE«BidtUa*aadie|aite wbk«i^^ Vh« «i»Mkmr oMK^ 

ftil^-EfaiiiMdwiMtemteihwflwitilininfinBae. IMtyiiawy 

ip^ wcai, irtwre emy « lepmtt^ artniaafl iaa el M i in»1< 

for amfcet m hereafter i a w iib e fl J 

TlwMor^aditTfortlapMMan— 

ihMe, iht inm suut to of ^ bert qtiAlitjr, and Am nnnfiMat&M natf te o a rt agtld 
vith proporticnucte lUUf Tbk seeea^ will ezpUa to Muae extant <be cu« 
nearly «U the hnpivremeDtt ra werkioff won doimg tibe peetantaiy baTC been eJAtf 
onginued or fint adoyted by the tiB>j^ maken, aad a ikfiteh of the pneewa aaed 
at different tiiiiei,in working iron for tin plates, will be^in fiKJt,aIttatory i^thetrade. 

The proeese of prepenog the best or eharooel uttst eecois to hare aadeigeaie bot 
little change fWim 1720 to 1807> Ttie finery, the ebafery, and Uie hamner, were Aa 
modes of bringing the iron from the pig to the state m finished ban. The flaeiy 
was (be exact form of iSmJiffM, 1802, 1803, 1804, bat leas m siae fibaa tfasae new nse^ 



The ebafery or hollow fire was, m fact, the same as the present smitba’ forge fire, bat 
on a larger scale i and the ** hallow ” or chamber, in which the bloom ms heated, a as 



made by coking the coal in the centre with the blast, and taking esie not todutnrb the 
mass of coal above, which was used to rerefberate the bdat produced. Both the 
finery and chafery were worked by blast 

The hammers were of two descnptiona Ae forge hammer, a heavy mass ibr ' 
shaping the blotuns, and the tilt hammer, mnA lifter and driven qiueiker, Ihr sh^ii^ 
the bare. • 

The ehaige tax the iBnery was about ewt of jig inm t this, under the fimt 
prooees, was redoeed to 1^ ewt It was, when ready, ^ nnder Ae frrgfthammetv 
and sfauied into a “ bloom,’* about 2 feet long and 5 isdhn thick, thm waa the n heated 
in tbe Aafety. and under the bit hammer drawn oat to a ‘*baiv*’ S to 4 InAes wida, 
and half inch thick. 

The manufeotore np to this potnt, until a reoent petiod, waa earned on ^ tha irptt 
masten, and the iron la this state was aedd under the name ef "tm ham'' to A* Aaie 
BMken Tbe avMige price for these ban, ftom 1780 to 1810, 4aa fiUpat km. 
Tim Aset sad cold rdls wen then in use nsariy as atAe pcassnt tipBS. 


It MOV, Kr. WaOia kid MAlUbad «• bm flf ite 

Irtt eMdiieiai of kirdito^ kf lA« 4WiaBa of llw MeU vilir^lwd ond 'isoftiot 
rottovid Ao Fknrtf pogl, »d Mdertook w xcmodellmg of Ote oU votiv 
Ctetk BbiUtmAflkw that theiBet«<rfa» m a » t rfM ta i oirM topwidieettoliq^ 
poMiUe qoiod^ fnA IcMtpai^ mMliiiMna&d Jtbour. Oi bTentum, to tfauoBd, 
irortied • ocn^pleto obsage In ilw tnAi. Bb plm 'werei to first redm ib« pig 
mm la a flaery under eoke. and Haea. krog tiui •‘rafinen’toetai ’'(so tented) loto 
theehireotl fiatery. Iked^areoal finwy mu balhaB dhotmiiiyilfa. 1808, ISO^ and 
IBOtiAh 18nbetogafi«at«levati(m,j^ 1803 a liemoBiil, and >^1804 averii- 
oil Mmen. 

A tisiugtiit Sovt of iron mw used in fide, and aa it became mrilaable h vw 
ledaeed under Hie hammer to arhat he tenned a "etaup,” thu *wu a piece of im 
about 1 toeh <kkk, and of any riiape InruontallT. It aru next Imiken m pieoea of a 
eoamuent mn, abd about 84 Iba. were **pUed''on a flat pieoe of tilted with a 
handle about 4 feed long Thb rough ehoTeh or holder, wga oaUed the ** portal,” or 
the ^ata£” To re-heat thie *‘idle" utiie ebafety would be awturk of gra^ cost and 
aifflcal^, and the brick boUow fire (as ahown iafg» 1805, 1B06, 1601, 1808, 1809, 
and 1610 , JIga. 1865 and ISOS being elerationa, and^ lB07t 1608, 1809, and 1810 



aeobeas) waa invoited This b, the writer beheres, one of the inventions wbjob, 
■Idion^ in wenk dnnitg the past fifty yean, stiU pomta to Teiy great unprovementi 



in the maBoftoton oi iron It b m ssbataaM the plan of astng the gases produced 
by the deooaqKMitku of fbel ftr tbe woiking of iron 
The dkinica/>lwvy la also worited by the use of the Asce to a much givater extent 
than b fenani^ known. The workman aenda hia bliat directly into the maai cf 
iron, aad ^ dmceoal aeons to be sm^ the sneani W which he is brtt« enabled to 
manbniBte tte inm In du finely, andl^ it oovered^ so u to rerive the tmidiaed 
metiA and thna wevvBt waate. AfnrhenTs apent with any Int^gem waAnun at 
Aesidaef batdwreoalfiiwirwodd show the wasteftd and eapeasire rimraetar of 
die acHDdled mam aahenua tor oonverting east into wrouht Im by the nae of air 
alone. The bto be&f in dicse sibei^ by mtn at high tepida and ^neUecl 
knowTeaga in Aa Aide, b a dhreeC ptoof of Hw dafidenqy in knovledga of exist 
whtoB^aeMpwweiit^isd tothamaanfitotnreaf jran. 



TIN AATBCk fiSfc 

Tte ^la turn- ofaMi in Am hollov Sitt, uA Irai^ ir* acdt waUlaf or 
waAiv§ hot^^Afua tamamd out ta "•1^* t IbAm «ito md ^dRMfiinutt 



inoh thick t these 'wera re-heated, cot op^ ud lilewards pawed fhroogh rdle, redudng 
tlu)mto**hBn”6iiiAe6b7half-uidL These vere known in the trade as ** htdlow 


1807 

IF 



>F 


fire iron,” or " tin ham.’* The reealt of Idr Wathm Georg^i im^rorements mu, to 
ledooe the cost and donhle the production with the same ontlay in waohioeiy. All 



thetmp'Weeinadeat thisbmeliaddieKrtatdeflK^ofanniAaiid sautoAd^ & 

Ate year 18S0, Ifr. Wn. Damdl, fa seownaB s^ liwng, a^ Ibr whose nvspiin Ike 
trade is and win ha widw great otUgaAMiO ftaad a mods to tewedy ^ 
EDuimV a maker of tin hus and plstee, be had cheere d . that the eaiaau rifle eftM 
plato was dwsys Alt eorreqtoodiiv to the flat part of toe • portal,’* •or^ staff »* he 





m terlftv MBitniiMfl. Mt «mm, iw ii ha <M SatUi kr )waA«nas «■! 4w 
j«i^ w ituM tbelM 



Ch« top M veil u Ao bottom ti the pile. Thu vu Ae inrontioD of and 
bottoma,*' and Ae wnter need not ramimd practical men of A« immcaae aanu made 
bf thb dlaoorerj danog tha paaC Airtj-MTni years. 



A&oAer tamoTcmeDt ^nlU 1S07, u the tiae of the rmtung^ot &te it u atin 
adopted jn «n^ a Her vorka Thu u repreaeated by fgt. 1611, 16is, and ISIS, 
Ftg. IflU n a nout dermion } Jig 181^ s honioDtal aection , and 1618 a vertical 



amlon. Tfattprootaaiacvaa vama cf hut and Mioar, by nmning the nBaed metal 
at once bto «ba lAareodl finery, 

IW »tsi ban” UAn Mfemd tiv 6 !b^ by lialf-jneli, are heated nd ran 
ftaon^ TC&en oafil fhay tern a dmet ad aafioleBt vidttk t thia sheet » Aaai danbled 

^ r a w ed ibn»|^ Ae aad tUe rqieeied wtS Ab ibeet u qaadraphid,-^tli» 
an dual e«t fo and arp ti Bafe d aa hafcn deaenbed. Tha tmiu ^ 



TUS VUlTSB^ 


oiMftil to dw ftst tM tbe i«st put of th» foiftif If Aw dbift te IttB fa 

■ettfyddldi tlieM ■hwtt tn vmt moMM, »oa ty 



liand, into a saddle, tormwg two gidei of a trisa£:Ie. thui A, and phoed ia a KrefteT' 
atoi^ fiinuoe, so that the flame ehottld plaf amoagst them, and AMt th^ to radsei*; 



th^ 4ere then plimged mto a bath of munatio acid, or auljfliano acid and vater, fbr 
a f«T nunatee, taken out, and druned on the floor^ and again heated m a fhnii||ee } 
after irhioh, a scale of oxide of iron separates from the plate dxtnng the irark of 
bending them again straight, on a cast-iron block 
The plates should be noir free from roat or scales and are then passed cold tbrongh 
the ehiUed rolls this hut ptooeu is most important, as the ductility and the atrea^ 
and cidonr of the tm plate depend upon Uiia , at thia point bad mm irill crack or 
qilit, and any vant qnshty m the iron, or skill in the mann^tiire^ Till be ahoma. 

d great improrement m the prooeasofajmealuigintf m 1BS9 IvMr Thom aa 
Hoigaa the platea wmw piled on a stand, and covered vith a cast-iron box, ninr 
termed an “anseatuag pot in thu they vere exposed to a dnlt red heat inarever- 
beratoiy ftniace ibr S* honm This aanealnig pot with its stand u represented hy 
fy, 1814, in plan and vertmal section • 

A. very important invention in the mann&ctnre of iron fer tm platea, and whieih i* 
yet tmly peitul^ earned oat, vraa made by Mr Wilham Itankil A 1848. AhoOSl# 
evt of refined metal is placed in the eharoiml tSneiy } frus is taken vid in oae hsiMt 
pot under the hammer and "iiabUI^’'aea passed at cnee throogh diahaPiCIv^ 
and reduced to a har 8 inches aonare and idmot % 8 tnehealm^. WAlv Is 

eiAer cot or saved eff IB pieoea 8 taebea long, and ifiwas ndled epanrsys W gnv A b«r 
about 8 a<diM arid^ laotNB tbidt, and 18 inobM ](Ktr,sikd IvtUssMstlwiKssiitsr 



rm Haitss. 


iMb ]w*Bdlla« mB InUffS ItanuHM wdnlleadoimto t 
%<r Mill iiiTtrr whw vid^ «■& vi31 beaboat ux 6«tlo^ 




Thu b taken ^ onoe to Ike tin |date mill, and the proeem anvea great expenae in fhel 
and maohmeiy. 

Bj the old method of annealing, a box of tm ptotea required abont 18 Iba. of tm. 
This 18 now dime with eboot 9 IIib. ftr eharooal end 8 Ibe Air coke pletea. 

In referring to dn platea the atasdard for quotation la alwaya taken as 1 C (Com- 
mon, No 1 ) Thu u a box oontaming S 85 platea which ahould weigh exactly 
113 Iba. 


ligfitllounMg are (Ae Marhe, Weishts, and Meaenrmentf^ Aa 7 bi Flatet mm tn 
eoemoMieae — 
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OllOX. 

Wewhtof 
flKh box 

Uarbi on tbs 
boxea 

CoBmum, No. i . . 

bchM 

IS# by 10 

PI 


Cl 

Po. No 8 - . 

is}„ 8 i 

^bmh 

0 a 31 

C 1 1 

Po. No. S . 

91 


0 8 16 

C 1 1 1 

Oroaa^Nowl - 



1 1 0 

Z 1 

Two Croeaes, No 1 



1 1 81 

XXI 

Hitm Croeaee, No. 1 



1 a 14 

XXX 1 

ToexOccmtatNo v 



18 1 

XXXXl 

Common Donblea - 

16 ] by l&i 


0 8 SI 


CruM ditto - . - 



1 0 14 


Two CroM ditto - 



1 1 7 


ThrM Cross ditto • 



1 S 0 


Toar Crosa ditto • 



1 2 31 

XXXXP 

Common Small Doubles - 

15 1 ^ il 

soo 

1 fi 0 


fihosa do. do. - 



1 3 31 


TwoCroaa do. 



1 1 8 14 

XX 8 D 

Three do. do - 




XXX 8 P 

Four do do 



3 1 0 

XXXX 8 D 

. Wasterb Goanmon, No. 1 

13 } by 10 

SS 8 


WC 1 

Ditto Cram No t - 

n K 

It 

110 

WXl 


One of the great itema of aiQieaae m the nmnidhotiire of beA iron, at before de- 
Knbed,i»theeoaitdr elmroaalfar thaflnefaes. Tbu lindita at pKeent the prodeetaon 
of iron made tgr these meaBB} bat foe amerior qtiah^^ of iron made m the charcoal 
finery m ahran admitted. Abont 1850 the atteaboo of the writer was directed to the 
nsecftatfoabtateforGliareoBlja the finoiy Garefol fooa^t and expeihnect led 
bun to foe eonehifom foat aoms ceala eoiM be ahamd m each a way as toiwodBce a 
meehaiueal etmotare analagana td ckareoal, and, at foe same tune, when dt^red of 
ehlphor adght be naed m tna finery. Theaa a x pariiMPt a nsnlted in foe mann&etnre 
«f a aabatanoe foe writer nniBaa**dbrp«f«oa('' Thu matenal haa been wodked at 
Wevechl of foe prineipal manirihetowea {a 9oieiKVtie», and detdared eqnd ha arerj 
foy sttcfoarpoaL 0 «bc tm phCei aiada by ^ praaeas wen foawn at foa Ctoaat 


















TIKSLAm. 


^dttUtlQB m t89l t M A* oori usd ia At tauiy, 

Ttoqgtlityaf 

llu^jianiti0nitfiliB‘*o/brreaeiied'’l8vujsiBi^ nfaeeA to 

finall, uDd vadud Ij uy oftlie ordintry mean*} it la Am tpmd «veK Ac toCtem 
ofmrera^MntoiTftamaiMtoadei^oraboiit dinobeat the bottom of Hm ftfaine ia 
first nriaed to a red beta When die small omI ia Amra orer tko boMDoa agnat 
lama of fuat ia giren off, and much abalUtiOB takai phtM tiaa sfiida 4a fha araftao^ 
tioa ola liglit ap(Ni 0 mare wbieh u tanied orer in tM finnaita^ and dtaTn to ateat 
OM boar and a halC To eompletaly clear off tbe anlpkar, uttw la tore ftoeto 
tprudcled <>{» the nusa aatil dl aindl of too ra^arettsd hrdiogai gu imdaom 
eeasML The result la ** diarred eoaL” Tbs qnaatatiea of ** tOiairied cm '^Aerto 
produced bare been made on the floor of an orainary eoka oran, wlnlit rad Itot after 
drawliig the ebarga of ooke. The foUowing aDalysH of the oeol from irUA Aia 
’'charred cool " u made, a extracted from the " Seport on Ae Coala aeifed to the 
Steam Haey,” by 8v £L De la Beche and Di Playfair . — 


Carbon 

Hydrogea 

Nitrogen 


Oxygen 
Salphnr 
Aah - 


Abexcabk CoAXk 


81 36 

8- SI 
77 

9- 96 
186 
S04 


102 SO 

Some pomta of great praehcal value may be elicited flrom thia deacription of tbe ma' 
noftetiire of iron ^ tin platea. The atamp iron uhighly eryataltine, and fidb to piews 
under the hammer onleae cauUonaly handled. Tbe pile itaelf, after beating, m alao 
eiyatalline and bntde , hot after nasatng throogh the rolls it bcoomea leas ef^atalline 
When reduced to a ah^ it la still less erystaOine and more ductile , bat after passing 
1he cold Tolls all the eiyataUme eharaoter la appareotly destri^ed, and it becomes a 
homogeueonB maaa, and very ductile, hard, and tongb. The hammeriDg and roUmg 
appears to alter tbe atructore of the inm, and, matead of allowing the atomi to arrange 
tfaemaelTea m ciystala, to bring them into a honmgeneoqaaramorphoosmaaa lAiehia 
then held together by the law of cohesion, and la mote dense and cloaer than when 
eryatahiMd. In prsotioe thu pnnelple is constantly nsed. Every smith knovrs the 
pnodcal result of what is termed ** hammer hardening " 

Tbt eoatittff iron and amc, by Ur Uoniea Stirling’a patent proeeai. For this 
pnrpote Ae tluet, plate, or other fmn iff inm, previ^y coated with aloe, either 
by dipping or by dmiomting from aolntiona of «na la taken, and after claaniqg the 
surikee by wubing m amd or otherwise, ao as to remove any oxide or ibreijra matter 
which would mte^re with the peribct and equal adhesion the more frumla metal 
or alloy with which it la to bb eoated, it la dipped into melted tm, or any sottabla 
alloy thereof, in a pnflmtly fluid atat^ the anrace of which u oovcred wiA any 
tuitable material, such as mtty or oily matten, or tbe idiloride of tin, so as to keep 
the surface the metal ftee fr^ oxidation, and such dipping is to be conducted m a 
hke u^aaner to Ae prooeas of malung tinplate or of coating iron with xinn When a flne 
s&rihoe la requir^ Ae platea or ibeeta of mm eoated wiA duo may be paaaed 
between poliAed rolls (as already described) betom and after, or either before or 
aftcrtheyarecoatedtrilAtmor other alloy thereof It ia prefamd in all eases to use 
tor the ooatmg pure tin of the desonpticn known as gram tin. 

Another part of the mvmitknt cooiista ra oovexug either (wholly or m part) aino 
and ita alicm with hn, and such of its alloyi at are aaffieiently fbuhlei To eflbct 
An, the foUowmg h the proeeas adoptedi ^ A sheak or plate of amo (by pretorcudb 
•uoh as haa been previondy rolled, both on accouit of its duct Are and smooAneaa) 
is taken, and After eleanli^ its anrihoe by hydroehkno or other amd, or oAenHas^ tt 
b dned, and dunt dlp^ or passed w anycooveouBe manner Aimk^ the mdtod tin, 
or fbaible alloy of tin. lito found desirable to heat Ae mo, as nearlyaa nay tN^ to 
Ae temperate of Ae md^ted meld, previona to d^j^ag it. and to coedaet Ae 
dip^ft or paaaiBg throagh.es npidW aa ta eonautont whh Amoogh eoetiiig cf As 
aiue, ta prevent at much aa poiuble the xme becoming alloyed w^ Aa tm. ft. b 
reoommeBdsd dec Aat Ae tin or allQy of At oboold act bo heated to a hl^ww to»- 
MratBie Aaa h neoeaitiy fbr itaproper flni^y. 71 h metal Ana ooated, if iaiAe 
Item of Aeet, plate, or mika, oaa An be loBed down to Ae reipired Aidbrnaa and 
Adald Ae oMnng <ff tn or aHoy ha toaad nmfltoicnt or fanpeTfret, thod|M|Big(ato 
be fep«mdaaihov»deaeiAed,H]dAenilHag alaiv if dad^ mAv ftiuitMAiiKl 
Aitmee or fliiAsf ntoieHig Ao Atohima. 




! lead or in 

im taeribed 1 h»(Miag of 

, , , . Tke lead may, liko tho nae» 

bo dVpcA xMiro flum ow^ fSAtit Mdn m afier bong ladDoad m tihn&MM by 
lOtUnflo * m 

I<^as8llrdloyi«aya]aBb»«aaMinth tin or Ita iU<»a of greater ihaibi% 
Oaa Che oMial to be eoat^ as l^lovat-oTfaa eako, nr otfaar SffA to be ooated, fai to 
Iw^aoeaaaaoeaaAaroaati^ aaaaiyhelB aniromgaa mataV or other nutohle laoujd, 
at if thto etouMt ha ooBVenMatiy dose, the sar&oea am to ha deanaed and ^<^ered 
fbr tibe saeuaiBa of the aontiog Metal, ^tbtf hy {wanooily tiaamg die •iir&^ or by 
a^ying'otoiar aodtohle aatomd. be fiaeilhate ^ objm, aa hetetofim^^netuad. At 
one end of the moald it to he attadied handlers, of nKve than suffioieiit oapacity to 
Gontahi the qnantiCf of metal to he naed fyt coating, 'vrhioh may -with advantage 
fonn an inta^^ part of the mmild, or aaeh duumber mav annoond the sionld, and 
hy one or more ifancea or naWaa m andi ehaaoiber or dunnben, the melted metal 
ia to ha allovred to nn on to the aozftea nf the metal to he eoated, vrhen the metal la 
to he coated on <Hie aide <nily When It ie intended to coat the metal on both aidea, 
the Tmbeal poaUum will be foimd coaTemen^ and the ocasng metal la to he fiwnmd 
iBto a chamber or chamben attached to the xnoold, and to he introduced into me 
hnrer part the mould by openmg a alaiee or valve, anfSaieBt apace being left 
on each aide of thn cake or othff fbrm to allow of the coating being of the required 
tiiiefcneea . the aloice or valve riumld be of neaiiy the width or length of the cake> 
or other fbrm, and. toe melted metal ahould be allowed to flow into the bottom of the 
mould. The anrfhee of toe plate or cake ong^t to he emooth aod tme, and ^Jie 
moald, if boruontal, to be pcrtoedy ao^ and if npnght; quite perpendicular, ao aa to 
ennxe m either oaM an eqvud ibotmg. The sormce of the lead abodd also be clean, 
and It will be fbond advantageona to taiae ita temperatnre to a point aomewhat 
approadbing toe meltmg pomt of tin or of the alloy employed for coahng, aa by tbia 
meana the imton of the two metala la fkeiliuted It u recommended also, that a 
somewhat larger ipnntity of the tm or alloy tomi is necessary for the coating of toe 
lead or oAer metal, or alloy, tooold be employed, and that when toe requisite thicfc- 
neaa of eoating baa bean given, toe flow m toe coating metal be stopped, aa by toia . 
meaiu the Itnppriues on toe euTfooe of the tm will bo prevented paasmg tfaroogh toe 
opening on to too snrihoo «f toe cake toe chamber or chambm abonld be ke[A at 
sock tempeTtoare aa to enaiire toe proper fluidity of the coating metal Zme and its 
aUoya may m like manner be costed with tm and its alloys, by employing a like 
aptaxstna to tost 3nat desenbed for eoating lead and ita aUoya, and it constitutes 
m part of tom inrentioa thna to coat line. The coating of aino with tin, however, is 
aol etamud, that kavmg been done by nonnng on tm 

Q y s teB iaif Itojifals See Mrann MaTAUiqUB. It would seem that toe acid 
MeccH l^fB bare the erystalline atmotore really present on every sheet, bat masked 
by a mm of redoadant tm. Though ton showy article has become of late years vul- 
garised by jti oba^neas, it m atiU mteiestuig uz the qyes of toe praotioal chemist. 
The ^btes maritod f, anawer well fw producing the Jlf0trde,byfbe following 

procesa. PlawthetM-platerSli^ifly heated, over a tab of water, and rub its sorfiiGe 
vnto a ep^e dipped in a h^ior eomposed oS four parte of aquafortis and two of 
distalled water, boldmg oae part of eommon salt or sal-ammoiiue m aolnttoo. 'When- 
eves toe erystslhue spa»^ seem to be thorengUy brought oat, the plate mtot be 
wiMpaadin water, waabed eitoer wito a fSeatoer or a httle cotton (taking care not to 
nbirfFtbe iUm of toi toat fimna too fotebenng), forthwith dried with alow heat, and 
coated with a lacquer vanuh, otoerwise it loses ita lustre in toe air If toe whole 
■urihoe b not jdanged at imoe ra cold water, but if it be parUally cooled by nrinkliog 
water on ib toeorystalUsation will be finely vmnegated with large and amaU figures. 
Wfailnr ici^ wtU be obtained by blowing cold air toroogh a pipe on the riimed 
eurihee, while k m jiut peastng from toe ftisad to toe solid state t or a variety of 
dalmeatiMa mi^ w tra^ by playmg ever tbe surfime of toe plate with toe pointed 
flame of a blowwpta 

TITAVIUICm a rate m^al, di scovered by %lMprot\ hi Uenadunite, In 1704. 
Sm^ oahet ef a oepper-Nd eoloor,aikl so Irntd ae to amtdi quarts, which have beea 
fixmd IB eoBu of toe Uaet in Turktoire, Wales, aod Comheriand, were 

tooughtto hektehami they ha*« reeeati(y bemi sboeni to be represented by the 
formate mebd w way bnttoi^eo hard as tofcratto sttol, and vay 
hghi, baviiy aspaiflik grataw <d' ndf 99. U wifl not melt m toa heat of any 
fon^ Mar dteMtei, wmu trystefilaed, eveq m iiitra.mttnatic add} bacnly whm 
tofloepowdar Aeoa!dhigtoJ9jitf«aijfoatB,ite. ensaeBee aa naaU qaantiiy does nd 

a lar fee waflediaky <rf goal. By oalflutaltoli wife nitre, it beeemes azygennted, 
ftetti btenate sf potassa. TrMcaedAMaiatol^y bedetocted in aanyireiN^ 





^ cod tm. The prfaMiya em et tfto rf m vtt mi. 

fclirtBd, mftl^ mem^mmU», «ad ocfaMKii « pjeaeiiiif^em^ me, Jbsfc 
of lihem%« bm liltherto MoUed to any nwb * 

TOAST. WbeolMiAinimkittoMwlwUlBflKmiofalM^jhteit^ 
mto ^'tout,** and M^aim a Ghaiaoteriatie flavoof. TU« ittvduit a a wd k Hfii y lia 
«9irineati of Tbaii^ W a pffodiKt of Oia de«<r«!tlTC dlMUaite 
all bread ooBtaiBi mendiaftaaBlaobt^budfroAbteadbyUcalwtte teftui&Baai 
pie0tpiiatia& with water, aad tiiea heated to 4 830, an faiteaae odoarof **toaat** U 
produced. 

TOBACCO It ii Hid that the name tbbaoeo wm given by 'Oie Spasuarit io ^ 
ptot, beeanae it waa dm obaerved at TalbaMo^ or TUmoo, a pramoa ef 

Yneatan in Mexieo. Often derive the name ftou Tahae, an htatramett aaild Tv fte 


satiTeB of Amenea is enwfthig this herbw la 1360, BSeot, the Frenidi ambaaaadbr to 
Portoga], Tiaviiig receiTed some tobaoea ftom a Plamiah afterehaiit, showed it, on bn 
amval m Lisbon, to the grand prior, and, oa his retnm to Fran^ to*Catheritte of 
Medusia, whence it has been called Nicotima Tqr the botanists. A^lial ^Kancis 
Drake, having on hu way Tiotne finm the Spamft Ham, in 1886, tooofaed HYhginia, 
and brought aw» some foiled ooloxusts, !■ reported to have first unmeted tobaeoa 
intoCnglaoA Bat, according to Lobel, this jdant was ciUlivated hi Bntam befbre 
the year 1370 , and was cansumed by smoking m pipes by Sir Walter Raiei^ and 
eampsmionB, so eariy as the year 1684 

^bbaeeo is prepa^ as follows — The plants axe hnng up to dry during fimr or 
five weeks, taken down out of the she^ to damp weather, wr m dry they wonld ha 
apt toeiramhle mto pieces , stratifled m heaps, covered up, and left to sweat foe a 
week or twe^ acooxdmg to their qaslity sad the state of the season, dunng which 
time they most he examined freqoently, omned op, and tnrned oeer, lest they beeame 
too hot, take fire, or run into patre&cbve t^mitaUicm 

Our le^ieetable tobacoonists are very earefhl to separate all the damaged leaves 
Tiefore they proceed to their preparatioo, which th^ do by spreading them m a heap 
upon a stone pavement, watering each layer m suOoesBion with a sedation of sea salt, 
of spec gray 1 107, called sauce, till a ton or more be laid , and leaving their pnnmples 
to react on each other for three or fbur days, according to the temperature and the 
nature of the toTiaoeo. It is hi^ly protnble that ammonia is the volatiliri^g agent 
of many odcurs, and especially of thos»of tobacco and mnft If a ftesh green leaf 
of tobacco be crashed Iwtween the flngen, it emits merely the herbaceous smell oom- 
xnon to many plants , but if it be triturated m a nK^tar ahmg witb a little quiek-lune 
or Caustic potash, it will immediately exhale the peenliar odour of snnS Nov, analysia 
shows the presence mnnate of ammonia m ftia plant, and fiermentatiOB serves 
fkirther to generate free ammonia m it | whence, by means of this process, and lune^ 
the odoriteoua vehicle is abondsntly develi^ed. I^ on the other hand, the exoess 
of m«-npT UL thc tobacoo of the shops be sahurated by a mi l d dry acid, as die 

tartane, its peenliar aroma will entirely disappear 

Tobaceo contains a great qnanti^ of an asotised principle, which In frimentadea 
produces abundance of ammonia , the first portions of whim sstmte the aeid jaisei 
of the plant, and the rest serve to voladliie its odorous principles. The salt water is 
useftil ohiefly in moderating the fermentation, and preventing it from posshig into die 
putie&etiTe stage i just as salt is sometnaes added to saccnanne worts m fropimd 
countries, to temper the fermentative action. The sea salt, or eonoentrsted aea wstar, ^ 
which contains some muriate <rf hme, tends to keep the tobacco moist, and is therefbre 
preferable to pure chloride of sodium for this purpose Some toboecoiusts ma; 
molasses with the salt sowe, and ascribe to this addition fte violet oolour of the 
• moeou&a snuflFof Martinique , and others add a solution of extn^ of liqnonoe. The 
fidkiwing presenption is that used by a skilfed manufeoturpr.^ — ^In a solntiim of die 
liquorice juice, a few figs are to be boiled fbr a couple of hours , to the decoefta, 
Vluie hot, a ^ touised amse-seeda are toTie hdded, and when oedd, common srit to 
saturation. A httle spirit of wme being poured in, tbe mixture is to he equa^, but 
spanogly, sprinkled with a wateruig>pot, over the leaves trf the tobaooi^ as they are 
snoeessivWy stratifled upon th^preporation floor 

The feraented leaves, being next stripped of ft«r middle nbs by fte haqg of 
diildren, are sorted anew, and the huge ones are set for makmy dgm Kut 
of the tobaoeos oA sale m our rinqis ars mixtures of ^ffcreat now^l one kind of 
smoking tobaeeo, tar example, eonristi ttf TO parts of Haryleod and 80 of neem 
Tirguua, andone ktadof sneiff eonsiats of 80 partsuf Vkg^nla, and Wparie of artfisTv 
Hhmasftitt or Weevil TheHarylaadma verybgiittahaceo,inthm yel^leM 

that irf Yitgfaiia is ha lam brasm leaves^ nnctanus or somewhat ^ney on fta nftftaas 
havingn smell somewhat like tbe figs of Xbdip, th^ of HavsitMh » to 



rcrnmxm 




C^aoKutAMOo btai andtoon* ihs^V!i|$vsBt M in ft* TMbd SUM* It 
Mdk»Mit totte JiBijrlHid, TIm «ha|^fobaceo ii t* tk« fEOperyfittt «fm 
■kBM of oopper. 

Tobaooo u ea( into wbnt ii edled •!»« toteeeo bj kiuiie-^dgod dieppuiff Mmjm, 
Forcrto£iigihetQb8eoolc«Tetbfto onuoit mortm nc ompfoy^ lonewbaX 
bkotbatoMdl^ft* ffinftMfttgria^ jagu^ewmi «ide« of ft* fdoff- 

suU iwTie ftm ridgM flvn ft* IM to new ilio bottom. 

Hr ]*W.WT^€jbtHMa»pittattoAiifiut^l8a7,foratobMoo<onitIogau(e1iiwB, 
vbift beani a eUne rmomWimiw to fto inil-kitoarn inaehinto tilth ktdvea 

Ibr enttaBg atsaw into ehaft The tob*eoO> after being sqneeied ntto ciftcs, i* pla«ed 
npcHt a nnooft bad tritbin a bbrttontal trongh, and presm by a fitdlover and aerewa 
to keep ft oon^Mflt. Thew eakea ace pr ogrea M valy adiranced upon fte bed, or fed in, 
to meet the raridTiag bladaa. The apm of ftefeedin^aoTewdetenaaoiM the degree 
flaeaeas nf fte aeetiaaa or panwlea nito irbidh the ttAaeeo la cut 
Dr Ure vae employed tome yeezi ago by the Exeiae to enalyae a quantity at 
annfl; seised on soq^oi of haring been adnlterated Ity tbe muiafiMtnier Be toond 
ft to be bagdy dragged ftith pearir*aabee, and to be thereby rendered eery pungent, 
and ahaorbent of nuMatare, an eooaonueal method^of rendermg an eflbtt artiele at 
fte aame tone aetire and amieona. ' ( 

The Editor of thia troth anotrs that the relhw leaves and roots, such as aenna, 
rhnhailb dtohfc^ after their me^cmal propertiea have been extracted m the 
manoftoitare of mfiiauHia, extracts, and tiustiureB, by the druggists, are grongd, 
ookwred trUh burnt aienna or yellov odun, made pungent trith smmmua, and then 
■edd in large qnantftiea to the snuff manuftoturers, < 

According to the recent anatysiB of Poaaet and Beimann, 10,000 parts of tobaoeo- 
leaves cost^ 6 of the peculiar diemieal pnneiple nKotatcf 1 of mcottanmei S87 of 
aliglftly bitter extrsetiTe , 174 at gum, mixed with « little malic acid , ae 7 of a green 
resin of ve^retsUe albumen} 104 8 of a eubstance analogous to gluten, 51 of 
malic acid; 13 at raalate of ammonia; 4 8 of sulphate of potassa j 8 3 of chlonde of 
potaasinmi 9 5 of potaasa, vhich had behn combined vith malic and zutrio amda, 
18‘6 of phosphate mbme , 84 2 of lime, vhioh had been eombmed with malic acid, 
8*8of8iliea) 496*9 of filnooa or ligneous matter I traces of stareh, and 88*38 of water 
to Sdbmam** Jeamai, ro] til p 3, a ehemicsl examinatioD of tobacco le given 8y 
Dr CoveU, whidi shows its oomponeiits to have been but imperfectly represented la 
the above Ckesun aaalyda. He feund, 1, gum , 3, a viscid ahmei, equally soluble in 
water and alotdnl, and precipituble from b^ snbaoetate of lead , 3, tannin; 4, 
gd^aeid, 6, chlorophyUe (Leaf-green), 6, a green pulvernleut matter, which dia- 
solves In boiling water, out fells down again when the water cools , 7, a yellow oil, 
posaessiog the smell, tute, and poisoaooe qualities of tobacco, 8, ala^ quantity of 
Sfule/elioir ream ; iV niocUDe , la a whfte johftanciv analngons to morphia, actohle 
in hot, but hardly in cold, alcohol , 11, a beaatifal orange-red dye staff, stduble only 
in soldi It dftlamtes m the fire, and seems to possess neutral propettaes , IS, mco- 
Jtoine. to fha mfluion and decoction of the lenves of lobaMu- little d this sub- 
etenee u fbnnd, tuft after they are exhausted widi efter, slcohol, and water, if they 
be treated witti salphune acid, and evaporated near to diysess, ctyatals of sulphate 
of nicotianine are obtained. Ammonia preoipitatoi the nicotiamne from the solutioii 
In the state of a yellowift white, soft powdermg matter, which may be kneaded into 
a lump, and u void taste and smell, sa all its nentral saline oommnatioaB also are 
* its most dhanictenatie property u that of ferming soluble and UDcrystalliBable emn- 
pounds wuh vegctshle acids. 
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Sates of duty on tobacco u fiumgu coontnes — 

SSSSt*«Sr" : : 
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UltM 


ssi*- 

Isnun^ttuSuluritaiiif' • 

Ditto aniiKilStauioe • 
RuMis, to poroenb edvalonm 
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to 


tervsy 


- toem M 


,nml*ftowl|w tosMov I * 

A ftrie* tttyal mcBapcfy (rt^> mtiete to Austm Propw, Fnooe, Sar^nia, the 




MM runteta tbe pnom «f Ibteew m 4MV 1 

ilMnft lb«(i2w4$n>ti«iof idl tkmt in hIihiii i\m ■M■lli^ill^n^ MjBlililiiiijiiii 

of tcAaeoo tHauxM Ibr homa ooDM»p«UDfifiiU|l^i|MMdiH^ 
to BttAy 17,jCwa^&»« Pi»Aw» SefalKidca «tf« * nacfiitf 
totMCOOwnaned Jwrft Jwnwotaie jo ^no ti 
SOQ,me,QQO IbR, of ttAMoOi Hie eombattHm of Ihm ttuo of vegetdie mMmSt 
woold paid «&OBt SdO^oOObOOe Afc «f earbome acid gu^ ao IhOjMBlir pwi^ar 
earbom aeid to^aoooHiiiokiag alftte» oumot be mtimatad m }e|g i!ftn 

l/)0<V>90^000]u.; a la»ige eontubiitioin to ^ annual dnaiiod forthia gaa a^riaimaa 
tbe iduoa^en by Aa oagetatum of the woriiL. 

ft haa been ooaerved hj Lmm, the leaned aanetaler of Ae Arvbw. (aod 

the obaeratjon la eonfonied by Ae expenenee eS bft ftajard, VJPn axidorerof 
Ai^na), that the growth and nae of tobaeoe amoa^ocmtal oaaronabaa gtadmdly 
redooed Ae reaort to mtnxieatuw beyenig«s> and an. Ctmnfbrd, m a p^er ** fft tto 
SutBiy mi CbuKtmiMn qf* Tbtaeas'* in Ae Jonmi of the Statiatie^ Som^ for 
Aferebt IBSA xema^ that atmultaseonaly wtth the deeline k the me of q^ti Ja 
Groat ^itani, baa ben a eoneq^ondQig tocreaae is Aa aae of tobaoeo. 

QimiiiTot ComuMpdflU 

Tmt A^IjAIod TolHCca ooumned. par head. 

* 18S1 - » 21.a8A960 - ^ 18,698,152 > > 11 71 M 

1881 > - 24,410,489 - . 19,583341 - '• 18'«[> „ 

1841 - » 27316,972 - - 2230^360 - - 13 21 » 

1851 •> . 27,452383 . . 28,082378 - • 1886 p 

Number of itdla of tobaoeo exported ftmJBahia, which neariy all goes to Povtogidt^ 

1841 to 1848 A460 ndla amoall}. * 

1844 to 1846 2,775 

1847 to 1849 . . ^ . 2350 

1850 to 1852 2338 „ 

. 1858 to 1855 1,486 » 

fialea of tobaoeo exported from Bahm } 

1641 to 1848 8.970 bales aantal]y. 

1844 to 1846 12370 p 

1847 to 1849 18,150 p 

1860 to 1BS3 49,480 p 

1868 to 1855 62,010 p 

Of nangotaB of tobaoeo there were exported m 1858, 21378 mangotea , tq 1854, 
8A859, 1855, 41,114 mangotea Of Ae three vanetiea Ae qnanttty m tons waa, tor 
the three years ending 1855 —186^ 5360 tons, nine 151,^ , 1854, 7370, nine 
I613«8 V 1855, ?,l28y nlaa 

Tbs qnantuy of tobacoo imputed into thm eonntzy waa as Allows 


^unttAietued ^ 
ftimned OT stripped- » 
Cbuiemiaed • • <• 

Ibtal of atemmedand aa-l 
aUmmed- • . .j’ 

MimnlltiBtBred 

. «. I 

CSghft • • • • 

OAana Ann 4sn2hBd mmff • 
tftniadtaherMgtoAead - 
OAeraofti* • • « 

tan. 

1M4, 

Iba 

cmM 

iwlTthia 

n 

CauiniM 

mlvalBv 

11,791,6^8 

89326,625 

61318384 

M22 

tSV75 

ta,T» 

93SMao 

UiM 

6 

4 760.407 
1.722371 

A482378 

168 

8143» 

10,84t^2 

50301.M8 

6134536^ 

S3M 
138^666 
anas MB 

26*398 

» 

662348 

1397367 

2366309 

449391 

M8W 
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a my^ pMi Miausia ^ rfBwaat aih ar «<wi y 

ajSiS«li « Mimd* ewtaM tin tiM 

«ii«tiMf»«e, triw^ Battle weft kMdeti* vdM i< ttmfbno. n^larSfftwlld 
ifcteiy laww aie«f PttrttBcaLfa Dofwwihltfc lad lo Dero^hhv, MIfeirtoB 


dhM^ i» tiw Irte itf Pw^Bca^ ^ ]>0(widdM» iBd 111 Deroatiiir^ lleirtVB 

It ii MSwUnti W itt fMiMtir ^ fiP^ ^ 

•fterftii miita to tin tai^ isnfiwtioii of altuaiaa wbu^ it cootsfia 

A. ft Mtt 4f tiU^nm ^ rolls b out into a slender e^iotier 

a.]mift|^iktit,eritiitiiopalaa«fMshaa4i,iaoitiertofbnBtiuBteniof^pipe, Be 
stNteftwttil Iflftijplomesd of tin ejthoder for ftirraing the boot; trhidi baTUig 
vdeaa, bo k^a the pteoea aaida fiir a, tia^ w tw ^ to get mote cMsiaaenoe. Zd pr^por- 
tieo as In aaaloai dnaa rooA flgara^ he arraagea them 1^ doanu oa a bo^ and 
haitdd tinn to tin dpenaher. 

* Ihe vl^ is flaaaod hj Bwam of a foldiiig bran or iroo Boaid, ohaantiled nude* 
df tin tinpa of Aa stem of tin bowl, and c^paUo of being opened at tin ttr<kaDda. 
It is i^nned of twoiueoes, cadt hollowed out lake a hah^pipe. cot at it wen ItaigUi- 
^anaei and these MPO^nra» when hrooght tocetiwr, eoDetitnte the ezaet qiaoe brmaking 
OBO ptpa Thrao are adall j^a ia one nde of the noaM, eorreapondug to hdea m 
lbs oAh^ idueh seire aa gtiidea fbr applymg the two togMher wiu preeiaMB. * 
The woifanao tdEes a mig non wire, with ita end oihA and pushes it ihngigh the 
soft day in tin direetion of tile stem, to fbrm the bore, and Ira dtreeti iko wire by 
fteVmg with hk left hand the yo gr ea s of its point. He lays the pipe in the groote 
of doc of the jaws of the moald, with the wire atieking in it , apjdiM the other Jaw, 
hru^ them amartiy together, a^ unites them by a.dBiiip or vioe, which produces 
tin exfdrtuil fonn. A lever is now hrooght down, which presses an oded stopper 
1^ die bowl of the pipe while it la m the moulA ftmng it auAcrandy down to 
Ann Oe cavity ; the wire being meanwhile throat bCekwarda and forwards so u to 
pierce the tube oompletdy titron^ The wire dinat beoonfo visible at die bottom of 
the bewl, othnwise the pipe will be impnfeet. The wire is mw wUbdxawii,ih« 
java of die OMmld opei^d, the pipe taken oot, and the ledundaiit clay removed with 
akBi& After dnring for a day or two, the pipea are anaped, pdtdrad with a piece 
of hard wood, and die stmna bemg bent iutp the desired fonn, they are earned to tiie 
hskisgktla, wUbb m capable finqK 50 groea in from 8 to 19 boon. A woikuian 
tud ft ^&dbaa easily make 6 gross cf pipes in a day. 

Ho Ihbaooo-pipea ore ao hi&ly pna^ as those made at Katelia, in Turkey, oot 
af aeMdcilaam, a somewhat plairdo magnesiaii stone, of a soft greasy feel, whidi is 
htiop^M hfter bavit^heea softened with water ft becomes white and hard 

A fobaedoH^pe kttu ebonld diSue aa equal hat to every part of its Intenor, while 
ti iMihabe im awotierac'ilhnflo. craciiA^' oiMitgo- sagBei7 a, a, iVlb* 
and 1816, la a^lmder, oavered in with a dome, ft is placed 
over the fireplace b, and enclosed within a ftamace of mdhisry 
bi^woik a n, Imed with flre-hritihsB,ik Between this hnmg 
181S and the eylmder, a space of about 4 inches all ppond is left 
far the circolatlDa of the flsme. There are IS st^otts or 
nhs between foe cylmdw and the fbmaee faning, whieh form 
so many floes, indicated by the dotted lines x, mfig ISifl (tbs 
dotted circle rqueseating dm i^lmder) These nbs are peTw 
fbrsilBd with oeeastood i^ertiueay ss showo in 1815, for 
tira purpose of eonneotiDg’ the oMciAmz Awes i ha foomam 
besnng of dra hoOow eylmdcr is ^ven 
^ by flve piers, 4, 1, c, fmased of t^s 
l^eeaag over and heyuid each efoer. 
Ouo tiMN pien e, M ^aeed id the 
haek of Bra fliipb^ aud other fotr 

tilfoetifiaafi, A These .pro^ wady 
mis foe ocaiceg m mfler to ssqmsit and 
atiengfoen foe bottom) whils dm floes 
pHiflp hetwesB Aem^ UBito atfltMbfl ef 
fo« sunder in fos^fioms Mt, 


tit 

Flarlt 


^ — — i !Se 'r *i I fl sil-' ■■fcT^r- ■ K I 



m . . 


iSSXSSISiS 


: Ths iMtog », ft, A of the i|(biiii8»rit 
opn Oft floe tide to tacm foe floei^ ||y 



i, ^ iftiSv iqrm iiWflMR i 

• mA «b«D, M Aot ii»«tiel^ 

^Tkea aw4i t«iui<«^ tlH IM tt«A « 

«yba4ritt fwiWe iwaig » a ae» wfo»Je m J ipataw itt i, 

ftwvii^riiiBaBimv^.vliastihdfbnwwitlnwdMb 

larcrofdaynoBi A«ae^oftli 0 O(Mdng lietkettcti^ A««MWft_ 
•eRMtftDnQMcidetatlM oOmyiMiidBMinin&Q iidbrnrhini <aig»« 

4»lAiHisdi[dtttar'»orii9f«fl^ia9. T^-whdbaf fta ^finder, iad t «<, w <„ 

fa (Ilk SMaott, d» tetioVR beiag oujqtMad of a 8 E««t ttany 
ndUtng to the eeateet ifaw aia eatotd fa toe civattifareaM irftli afa^ «f 
Amuawrof bqmk of 1ira)k«a pipts an inwEted i& tba la ttint itfcir ftit 
toefaiatopkead npr^t to farai tbe ^dfa af th« ephadar nia^fa nrafaLtli»<^ 
tote.'vbwk fiivai tha toM, an male mOe kbw - wap, •» ir^ m ik» faaiau %9 
wUeh meus th« ^Uudne eaM map 1 m made tciw etroag; and jfa m (J^ m to 
neptra fatta^p fa tlw fafadiog, a modetato fire to keat rtkWldfa It k iMAfat to 
amdfa. The pipw are arranged witbm, aa down fa Ak flgare, with tkiir-bMrk 
itotfag Bgamat m cveuaftreiM^ and thm aad> anrawted fm mnafar pieeM «f akp 
K, wfad an afa 19 u tfaa centre for (Iifa ^poae. Sizamall riba arc mfae to 
nw&da an tenad. eraeiUB, at the pn>|>er hnjrina to aiq^ort tin diSterentiniMet 
of pipea, wuhoat havuig ao manp reatiag oa each other aa to endanger iheit bentg 
crahed bp fha weight. Br thia mode of diatnbntion. die fonaea amp eofaaki AO 
giftwa, nr 7200 pipes, all bailed within eight or nme houn , the Bra bring gntdoal^f 
maaA or dam^ if oeoasroa be, 1 ^ a pbtojperhaUp did over dm efamnpp tim 

T OI>0Y, Smv, jlfM*ra, aweet Jaiee. The pro»netorg of ooeo-nat plafafaiwtf in 
Bm pemniola of India, and u die Idaad of Oepkni, lastoad of odikfaug a erap of 
nuts, freqaand pr e^ tbe prodoee of the treea w evtiacfing sweet joka ftom tha 
flowerfaalk. when dM flowering brenoh la half riiot, the toddp dmwen b^ (he 
atocic roond with a yoniigeoeo->nnt leaf in eereral plac^ and beat the tpoAr ’ frith a 
abort baton of eboi^ Thfa baadng is repeated dadp for ton w twain di^s, and 
aboat tha md of dut period a portion of the flower-etalh la cot ofiF The atanip than 
begins to Ueed, and an eari^a eesael (ebata^) or a calabash k aoqiendcd imto it, 
to neeiTe the jame, which is by the Europeans ealkd todify 

A thin ilioe is ta^ ftom the atnnp dnilp, and the toddy is remond twice a dap 
A ooBo-Diit fteqaentlp poshes out a new spadix once a month , and after earii spadix 
begins to bleed, it eontinoes to produce firaelp for a month, bp whirii time another u 
z«^ to snpplp ita plsee. The old spadix contiaaea to give a little joioe for another 
month, after which it withera , ao that there ate sometimes two pots attached to a trre 
at one tune, hot norer more Each of these apadioea, if allowed to grow, woald pro- 
dxee a honch of Mts foam two to twen^ Trees in a good soil prodoca twrire 
bnnebas m tbe pear , bat when Jess foromablp sitoated, thep oAan do not giro more 
than BIX bunehea l^e qiuntit} of six English pints of toddp h sometmiea pirii^ 
hp a tree dirip 

Toddp u maoh in demand as anieprerage in (he neighbourhood of e ffl a goa , ai^ 
oiallp where European traopa are stotioneA When it is dnuik before numic, it 5 a 
cool, delieioaa, and partienlarlp whokemne beeexage i bfa bp eight or aina o’cloek 
ftrmenlBtioa has made som a progreaa, and Jt la thmi highlp intoaieadag.* 

TOLDfDINE. A Tolatile base isomeno -with Intadne, foraad fiMm 

(oloQ^bp'pioeeMenaariogoaaui aniespects to those bp -wUoh anflfaa k peo^eed . 
fyom. henaotor-C. G W. 

TOLUOLE. Spn., H^dtwnt qf Irissi^ A bpdtoeinfaiB paatesed 

fa the deatniotrec diatiHatwa of iho ream of Tufa It k ako pntdneed the 
decompoBthm of tofaplie and 1 m bfcrpta at a hig^ tempentare. Goal saflifaa 
(loiitiihia h m large qomti^. Tor fla ^paieal pt^ortu^ooe Gabbo HTSfitnaL— 
C.G. W, 

TOUT is a bcowBieh-rad bakaan, extimeted foam tbe etea of the i^emgifai 
iBk^kmmatree-wUeh grows IB Sofah Amenoa. It k coiuoaMltd a*^ ril^Amd 
bamulea^ Qnfagan agnnUe odenr, it is aoeMbmai naed fa parfaiBep: fa Ifa 
a afaeefa tbe Memcfa 

tS^ACL Bnutoeepyer. Aa rifap ef eoppar and rimi , flS i«r cent, fa «he 

^TSH!^ABnj^tbC«l^fa|»cwt,aeo<^^ MbOtta-Mt 

tnfai » jMfaifa dktekta rx 

• Coafawifatoitat^ ^ Bsaiy Hfaha,fa%, H i p e ipi fa j sl lm 

ar4ipfaHto ^ 


OCww|tfh^J<*i»»wlyttB«arit44WVdH«4rfMgi^<»^"»*g*aPCtt « 
vwi^'S^ittbs.'iwweih ^ ^ *1 - 

T91^]|fiAJt Tin fHibrfftg Jly<w« «fcwtg>>»tora » wiwwt» utj i KrtH iw 
«ol»tfri)fi<««NMDDatni^ «»lkiS BrtKwtM 1^ tlw Fmacb It la estnwt«l \f dlfiik 
lim «ldi idUlad, WMt ^Mobw Ae atearopUM and ]mt«b a fte «ai. jU)«« ca 
vacate tm^MdaiwatlMlk U a ftaible at 14S° FabT0abMt,aadv«lfttS»Bt 


m«au« m 
ifoora 


VACTOST. TMk m waded! Ac 1witl«ticy;iaMlba»vi»g,W 

edr, a at aC Ac yffonenw adopted for tia arhfiwal aaaafactnredteath. Paxe 
orydOlMtqaaMBii adcfaad snedente iaat Wbea ttken ftom tla £m it a 
hmatflatrily 4a(te ooU water, wUek breaks U mto nnmberlea pieoea. tie 
laiaer MMOiartt Iwokea late aaaDer, and the wbdepttt loto amiU, wbwh a iaelf 
aaaeaTiparta Haie da iiieees cf oaldned qoarta are groond it ido iba powder, 
IM iaor ^par,ihea Aon aU topaiitiei^ a gnmod up in. Vika manoer taSo ailne 
aowder. AftdeU CaeA aw eorapowd ef two parte, eelkd da bo^ oad ananeL 
The b^ aftbe toeA ii Bade tret, the eiMDid ie added last. 

The aeat atep is to adz tagaher nesirly eqial parts, by weii^t, of Ae powdered 
Spar and qaaita;. ’CUsnuztarefiiagsSB swoodto agr^r fiaeness. Oert^aietdbe 
Qudei^ as of thi, are aow added to it, w the pon^ of prodaoug aa apmariate 
eoloar^ oad water aad chaa day to wake a ptasae and give it oQneiBtenob'^Tlua 
wizMUe raaembka soft paete^ wUoh ie traaafts^ to Ae bands of ftmdes, who aw 
vagaged tai ftlhtg Boidds wiA it, or otherwise working it. After the paste has 
been BOBltM Bto praper shoK two small platiiM rivets ore toaerted near Ae base of 
eaeh tooA,ftw the parpose of ftstenlDg it (by tbs dennaX to a plate in Ae month. 
They are bow tFsas&rted to a ftiniaee, where they aiV cared,” aa a is tadiniea11> 
ooIMt Aat is, hdf bdcad or hardened. Tba teeA are now ready to reeeive the 
emoad, which it done by women, it ooomets «f ^lar and qaarto which haa been 
ground, pnlreaaed, and vMeeed to Ae state of a soft paste, which a crsnly spr^ 
over Ae haKhakedbo^^ the tooA ^ means of a delicate hrnah. The teeA maet 
bencztwddestoltoaBndensebeBt They ue pot mto orens, Imed wlA ph^a and 
hsatedkyBAranee^ A -whwhAeneoeesary heat IS obtained. The baking prooesa m 
s a p a aBln ni id by k woAmaa, who oeeasimBlly imnoves a tooA to aieertam whether 
AMto wiAto hare been BffleiSBtfy baked. This la indicated IwAas^ipeacance of Ae 
tosAb WheaA^awdoae, AetosA are placed in Jara ready ibrnae. An ezpen> 
as k dio si a Aehaidiietoof AeaesitifleialteeA One of Aem takw mdiBenmmatdy 
Aa>dMtoBjK^ itdnveowithoid hKoko^ mto e fine board, wKzl u a ereaw^ 
'Akaadhee ofifae wood. 

TOPAZ. The AadassaBtalibnc is a soalene Added pymaid { bat the seecndary 
fiiBB hand a p t ute e ffn Aaraeter, and are obserred in ohiiqne 4'dded 

priami, BjuiailnitSd by 4 planen The lateral plaoee the pnim are hnuttadinaUg 
atwatedi P i a eitnw ots iehddal, rmeren , bwrevitreoiia, ooloiiii^ while, ydhiw, green. 
Use, gsMekllr pd> shades. BardncM 8; qiee. giav. 8'5 Fnsinatie topaz 
on s to sts, a iw i rd l ng to Baradias, ef ahuniaa, 67 45 ; sdica. a4-a4t ftnorio aeid ? 75 In 
caatfoochaac AeAeseof erystal]isatioB,hntiiot AesaofdMrage,ai«o^ced wfth 
SBdlUMen,whidi however fanDMdntdyeraek. WiA boiaz,»ndts slowly Into a 
tmaftosMok^asa. Its powdce odoiua Ae tmotsw of wMeta gresm. Those oiyatak 

Miatto^orpto^toM We been toniid A £IAm«f giesn, hhu^ and white 
celenir^abihg«dhtMr:^intbe UbImm aad Akai ^ t*. 

B Ilcaail,iAsf»jA(W ffBenBy m loeee orystds. and pAbto ftnw of 
jhAw arikatof Wtd to UtoA to Am .^<^4 lu mu^iShw aegidar erytods. 


I&uf aak«lso toil wdAfa 
Watoidlea to* kMBy 


wsrisdo 


oiteHitaa of- 
i oriBldop 


oriaphy k^idanei. 


m AhadSenhbk Tito 
If «3QMie&to 


thedaepyiQow Aa&n 


A lAfthiAMmft Aqy 
bagw Ai Ur to Ua das 
m^pqpassdiiaf As Gtoal 
' '' g,. jLtSart k » < i|snfaiap U . 

• 4a«tmtl|^ Tb ^a h s ace 


hM^ aw ^ ntoseABto ntoakea .to apwelW 

wtokM n haidBaaa „ Ihpsa is iik* dll' 
tor ^Taeamito awp lws a * tapam 
totaM WessaKto|ll«atoS9^«M& 


Jiam af Idtoscal HMosy at i^aAiwhisk 
BUjAiMaiMp^ to b« tonktoitoA^irAe 


tttiUiM «t UacattDMk ITM ♦ > 

t> £ CM,<;E. to 4b« BriiUi .teoeiMtaR. jUto 
md totaWlAed to B<ir«ieh» to«pto^Mit«i«toftMtt4toi 
nq^rewiy coniMvtoed, bgr ^Ich it 1» todoeeS to M im 

Tb« pa^ it WHivtejred. by totonsflf KLtadleMbMd, t , 

vhieh^ while it tnvdKlt to fam»i tola «. riab and oat into UadkaoT i» i 
dae The MoeU are delltoved >y n aeU^Mstudr proeato on a fand, lAM t 
Oeu into &e dr}hig<diamber, tfaro^ whtohth^ tnTal ferwartouAlmAirto4|,i||i 
a lettoa oadkaa bebdi^ to a fixed nto of mad, axpoaed all <he ttoto to thrtaolloB 
ef a enmat of beatod tor, ThatnmUtoghaadgareaoama^iteftailpteaf 
peat are delivered from <me to toe other oonaMativety^ and ave tyr the mmt man 
BM»t tuned over to order to a^MMe firadi autoeea to randar totervala to toe aothiiflf 
toedrylogeotreBtotototo they eraezsgeflnm toe itoHted^.hacd, and deoMw Tto 
the peat aobetaneetooeiretoed, toe iianieQf**torUto*1kaabe« toe latot 

torho, by whidi name peat ia oonetantiy nentioaed to aatoait tontton. 

The next att« to the prooew is toe traatoicst of toe tortate to eloee «Vea% 
when it auy etfl^ be eomTevted into efaarooal tor autittog paipoaea, or nay he 
odI^ partially obaned tor nae n itael tor genetmdiig atcaai, or m the ftMUbag 
tornaoe. 

The whole of toe Huwich ayttem baa been planned wito a view to toe BtoMMt 
e^Bomy of time and labour The peat la nearly altogetoef wrtoniatiealJy tr ea ted ty 
amam power, totrodooed at (me it iaaoea toe other to toe torat t^okarMlI 
withip twenty-tour boon after It is excavated toom toe bog, and the manaal htoanr 
expended u almost entirely limited to toe first openfiem of Egging; ecmae^aeiidjr to* 
Botnal oatlay in labour and fuel la toe produetum d toe diareoal does *1101 cx eeed 
flram lOf to 1S« per ton , but in edition to toe eoonnny thus efibeted by (toaRiag 
in close oveoa, a conaideiable quantity of vatoaUe ebmnioal prodneta ate yiel^ as 
ammonia, aeetio aeid, OTvoxylie spirit, paraffine otla— toe sale of wbtoh al^ nearly 
ooTera toe expenaea d toe i^le process , 

The matter separated by diatUlatfam fimns an exeeHent jribneattog 

greaae, toe yifld of whito aveiagea about five per eenL of toe eei^of ifiiareou 
lilrodaced in its erode state. It baa been edld for ISL per ton at Hu^b. 

liie charcoal made tbom torbite u extremely dense ^ndponj Hs beating and 
renating powers have been amply and aefverely tested, and with toe moat aatisflutory 
remlla At toe Horwieh works pig iron has been readily melted in a cupola. Abent 
eighty tons of superior iron have been made with it in a small blast fumaee 
meaauru^ only six feet in the botoes, and about twen^-nx feet bigK The nw 
smelted was parfiy led hematite and pu^y Staffordshire and toe qaan^ of 
Lhareoal consumed was one ton eleven hnndredvei^ts totoe ton of mn made, bM in 
a larger and better constructed femaoe, ocnsideramy less (diarooal will be leqmred 
ft has abo been mod in puddi&ig. and air ftimaees with eqsafiy good nesolto eon- 
sideiably Improving toe quality d the Iron malted. For this puniosa toe fhd waa 
only partially charr^ m order nSt to deprive ft of fis flame, wueb is oonaiaitfably 
longer thaw mat feom ooid. Borne of the pig non m ade at Harwich wne toen ooi^ 
reitad iuto bars s wbich were afterirards bent eomjdetely double when eoM wltoont 
szfaibiUng a single flaw Bfessrs. Brown and Lennox, m testing this mm. fer chain 
oablee, biye reported that its etreogto -waa proved to be oonaiderably above toe 
average strength of the best bnads • 

T(mTOISE-SH£L4 or latoer scale, a bony aabstonce, that coven toe bard 
itrong covering of a bony contexture, wlxUto eoctoin toe Tesdidb mfineato, Idaa. 
the lamellae or nlatea of this tortoise are tUztaen in namber, aad may be readily 
MpBiated fima ^ bony parts by {daeu^fiMbeneftto toe shdl, wkertby to^ start 
uBRder. They vuy m tbicknm firani ona*eighto to ona-qoarter of an ineb, ao- 
carding to toe age and eiae of toe lainial, and wef^ ftom S to Sfi poasdx. Tte 
huger the aidmal, toe better is toe AelL Tbhsabstaaoemivbeiofteiiedby toe heat 
of bmllng -water, aud if oo mpweee d in tom tateby screws m mm y binianwdda,H 
any be bcBit into any toape. Ibemoulda betavtora plang8iin«wnnftBr,AetoaP 
beeoBMa fixed in toe fem itopttted by the ssouid. If toe tantoigs ev fflhv 
tortoise ebeU be s^nMted toOfiOly to gradndly teonased aanpaeariaft bto wean 
iDoalds imautted in bai^ waiter, oenqiaet objects of any derfeed o man i tota l fig i ien 
or device may be piBdneed. Theselda^of twepfacaaef aeala Hn^ dlu Sld k 
^ plamigttoEr edges togistoec; after tliiw are nt^ffiedto ocw ben(amilliHi( 
aBaeexmg town strong;^ between toe toy mt>wa of hot ircpatoey^ ma de to p to ' 
wW Uke » hahdrMMfs earilng taagx. The aioMn sbeifid be tomig,, 
aad fast hot tua^ to totoni eOiiM moot bontogt iL ThweaMr 
•oMered ato ly ito beto of iMiUfty aloeg witomAd 

in whatever way tUaprocetoJS altanpled, toe sortoees to be nafteil moafid be nade 



. SeeHow. ' 

mwBtlwdUBkwlMccaM 

a«ft ^ iMt kM >te i«« U tliM elwiiMt pQMdite 4U^ 

gmwi tlcy «» jraM lofediet' iritk bM tM, and M pteigtd bti» ecM 
««rt<r,4i>Ax dH9)»ftelr pMiittoa. Tba teeA oT^ eo^ s» &i 

th«kb««tiil •tale, w eat wot ^aUtk fkwM nar, ivlrils ih« ih^ eqtt^ m liw to 
cvoeomlli,«i&Mr toefli iiileAaed, w i« fy- 1B17, k beat &ke an wndi m «b« di* 
rcd^ of the length of toe lee^ ae lej^ 1918. IIm ehdl b then &tt«>edl, toe 
pomts aw lenafited arMi a anretor cUatd or jmeieryaad toe two oombe m flxutoed^ 
-a^iat^arweoaraetoagle-eattoeaaadtnaiiMarsaapen. They are fimllfieenMdt 
and bent on toa hnee over atreoden aeoitol,^ means a etrap paaaed romd the 
Ibot, Jan aa a tooemaher flzea hii last, SesaBer eomba of kmi and t<Ht<dse.a]MU are 
part^ -while tot. \j an lageaioue matohie, wito two oliud<foniied enttera pheed 
eldtq(ii^, eothat eash out pirodnoea one tnoto. See Bmns oomb^nittlng machuie, 
Thm Sie. Arit, woi xlix. puts., unee minOTed by Ab Kelly bi making toe 
fhBMB fat ve 9kaKS, ^eeteelei, fto. toe an^m for toe giaaaes were Ibrmerly cot 
oat to toe oinniMr Simt wito a tool eometotag like a oarpeatei's oentve-b>t, or wito a 
crown saw in toe latoe. The dien eo ent oat were need for mlayiog zn toe tope of 
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boaee, &o reqohed a piece of toell as targe aa toe firoot of toe ^wetadle i bat 

apatoenaetoiM of toe fiae will now aQfloa,Bi toeeyeeare sCronictforniiM A 
l^attcawiuMe ieentoat,andtwoilittaTe knedeinitwitoanw. IXe todd k 
toen wermoA toe apertures are palled sad foitened npon a tapu tnblet of the 
aspcopekto toepet ae iDnstraied by^ 1830, 1891 aoA ISIS, llie groove for toe 
ifiM of toegte » ent wlA aemdl encnlar cotter, or toerp'edged law, abond three 
ei^tiaor waninohintoaaarterj and the ^aniis aproag u When toe frame k ea- 
nanded^heiK. 

nnddag tixtoiroelMel beaca, flu Toond of s^kdm pkeed eentreUy over 

flia^lftoe xliig,af ISSSt It k al^fly iKwKd wito tbe amell roand 
ddg^^A mto ^ wkifre prop k flm lowarad into^ boihng water? nftar immsT. 
ak« fopafttohairan ki»r.U kfobMe^totoa bento, a^ g w premed entitoly 
4mi»ae Mhtodflie dkft kito a nneer, as atj%t. 1895, intooto 

flfltoA ii rf fob toto. nnd etanpleM ^ a^of toe him to toe aaetknjfe 38»A 

ItotooTtotoblFtotoato 


^torthitarfotoaMia, Ztfoa>Mtotorto| 
kcMafowairitoVSkgsaadecMHj^^&a'^ ; 















^ TUBES. 

HwmteroRlMirbhitiBHsdeaoeBt Ilka dir afternrAt putt ftnttAeviiMr,]^ 
daddDf npoa a cait>faoa alal)> |d«ped te fte dhmi apm Ae padeatal d As apanbin 
at Aebotto%of Anuii> allows tha water to flow away after its fiiU ( battoprafrant 
the air ftotn asosplag doog wHh it. the water as it issues is Teeatred ia a dant, 
2 m s ai, divided into two parts bj a vartfeal sida*^ate between Si a. BTtaaaiBgot 
towering this plate, the wato* maj bomaintalned at S07 doired level wiflun the drum, 
so as to give the included air aopdeienaiaate degree prAmre. Hie saparflaoBs 
water then flows off by the hole 0. 

The air-pipe a/,^ 18S5A, is fitted to ihespper part of the dhan i it is divided, at 
the pdnt/, into ttom tubes, of wbioh tbe prioeipal one is destined tor the fiuwaoe at 
eupdiaitua, whilst the other twt, p g, serve flir diflhrent mdting fhntaiees. Eaoh of 
these ttbes ends In a toathem pode^ and ui Iron nose-pipe, k, afljosted in the toybre 
of the flunaice. At Pesy, and in the wbcde of Savoy, ft floodgate is fitted into the 



app« aisteni, a, to regulate tbe admission of water mtothe trompe , but in Camicda 
the fiinnd is closed with a wooden plug, suspended to a cord, which goes round a ^ 
PDlleyinouitadQ|Kinahoiu(mtalaaiB,a8 i^own mfig 1888e By the ping a being 
raised mne of teas, merety the quantity ofwater required tor the eperatum is admitted. 
The ping is pierced lengthwise with an oblique hole, c e, in whicn tbe mnall tube e is 
inserted, wim its top some way above the water level, tbrongh which air may be 
admitted into the heart of tbe column descending into the trompe p q 
Tbs onhoary height of the trompe apparabuis about S6 or it? tototo the upper tovrt 
of the water cistem , its total length is 11 metres (3S feet 6 mebee), and its widtii 
2 fee^ to room tor tbe drums. It is situated 1 0mbtres(8S| feet) flwm the melting 

femaee, Tbia ia the case at toe amehing worke ctf Janerberg, in Upper Cacniola, 
TBONA A name given ^ toe Afneans to Batbow, which see, 

TRUFFLES. A mashroom-like vegetable production found undergronnd in 
Eortfasmutondiwe and elsewhere, but imparted aa a luxcty from Italy 
TUBES The mamifhotiire of iron titoes fer gas, water, and oth^ puipoaes has 
become one of extreme importanee Hr Buaseli of Wedneaburjr patrated m prseeas 
whichbasbemtonledoutonatneiylaigasetfe. In tou process pate iron, posiuoasly 
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Tolled to a jwoper thtdcneta, li eat fate audi ■trips orldtstti: as hm^Im dedraMsi 
and in bteadth eorreqmnding vitli tbe vidfli of tfae ia1>e totmdadto'Mtonaed. 
The flito of the taetal are thm beat up vith swogea in ^ oi^ arapy was tol 

theiwo edM aa elooe aai 

,M>K.r togeiber. oIm ima titaa ^ 

*"*“ jljgn in an air or fabut flxp» 

naoe, and brooch to a velfflae 
heat, in iriaoh atateitiivi^ibaiwn 
and plaoed onder the haauner. 
Fu 16S5d, A, is die anyll having 
a bloeh or bolster, with a groove 
salted to and oomsponding wlto a 
sfanilar groove n, in the ihoe of the 
block, c le a wb^ whh projectmg 
koobe, vUeb,ftnkiiig m suooMaion 
upon the iron-Bhod end of tbe hammer diaft, caoees it to ■trike n^dly on tbe tnbe. 
In thu prooeiB tihe tube u repeatedly heated and hammerad, antil the welding is 
complete firom end to end A inandril may be inserted or not dormg this operation 
WhA tbe edges of iron have been thus thoroughly united, the tube i» again heated 
m a fnmsoe, and then paased throngb 
a pair of giooved rolleis similar to 
these used in the prodnction of rods, 

ISase Siippote a tube s, to be 
pabSLOt; through these rollers, of 
Vhiehy^ isae represents a cross 
section, unmediately upon its being 
deUver^ firom the groove it Te> 
ceives an egg-shape core of metnl 
fixed upon tte extremity of the rod e, over 'which tbe tnbe tbding on its progrefs, 
the inside and outside are perfected together Idr Cort patented a similar process 
for the manufectore of gun hairda 

(Brass or copper tabes are fermed of rolled metal, which Is cut to the reqsired 
breadth by means of revtdTing duos m the large aiiea of tubes the metal u partially 
carved m its length by means of a pair of rcdls , when in Ibis ccmdition it is passed 
through a steel hole or a die, a ping being hdd in smdi a poeition as aUows metnl 
to pass between it and the intenor of die hole Oil u used to Inbneate the metal; 
the motion is communicated by power, the drawing apparatus being a pair al huge 
nippers, which holds the brass, and is attadied to a oham and revtdves round n wind- 
Ion or oylmder The tube in its unsoldered state is annealed, bound roond at 
intervals of a few inches with iron wire, and Bolder and borax lyiidud along the seam. 
The operation of soldering is completed by nassmg tbe tube through an air stoves 
heated with ** o^kes " or breezes,” which mmta the solder, and nnites the two edlges 
of the nieta^ and Ibnna a perfecc ttbe , it la then feunersed m a soiatioa of so^une 
■cid, to remove scaly d^xwts on its sarfitoev the wire and extra solder haring been 
previonsly removed, it u then drawn throii£^ a ‘‘finiabing hole platen” when the tube 
u complefed. 

Mandril-dra'wn tubes, as the name indicates, are dra-wn npon a very Bceanktely 
turned stebl mandril, by this means the mteroal diameter u rendered smooth; tim ^ 
tnbe fermed by this process u well fitted fer telescopes, syringes, small puinp> ’ 
eylln^m. &o 

The manuihotore, in all its details, is deaonbed by lifr. W C, Ailken, of Bit>. 

* mtogham, in the following article 

Tb&ea suuii(/cietiirs of, la Zeadf 7%i, Iren, Sted atut Sra*a, whedier soldered, 
plain, taper, canamental, sotad, or seaxol^ 

The mtroductioii of water into pnblio and private establuhments, as piorisioii fbr 
heating and ventilating,;^ nae of tubes ferihe oonveyanee of gas, the laiim demands 
fbr tabes also required in the eonstruetion of locomotive and maruie mipns boflen^ 
have been the means of developing what is now an impartant bmeh of national im- 
duscry Tubes or pipes are essential reqnUltes of the day, and maybe said tojhsve 
ongmatedm the praotioal triplication of sdenee to tlu wants of the present and etHnbig 
generations, as pi ' 
ventilating, and c 

oombiistion, pipet _ . , , 

man’a Indok kitdien, pipes finr fenntains and oes^oda, fer arrestmg omila^nidoa 
and pesulcDoe; for thelocossolive on &e iron road, and the steamboat as It deaves the 
oBoaa wave. Thu bn«f allusion to the mnltifenool uses to whidi pipsa ur lidMS 
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^ «{ipiledi BftT afieuied m inttoduetoty to the nodii* t^pertmA or mem hj 
'Whidbt tehee en prodoced from veriooe metiM There Is trvvKj ksmb to beHere 
mt in the^toarij itoges ci tube manafitetore tabes generallv were f(«med br 
eestiag, the apeitoN bmng prodeeed bv means of a core of sand laid ia a print !n 
BM^ld. They woe east m short lengths, and soldned together, or th^ were tome 
np from dst sheet metal and die edges united by means ,of sdderug if lead c 
brass, or if of iron, the; were wrided; the methods of mampalattan now adopto 
nnaing from the locreaslbg demand for eneb forms of metal, 

Le^pip«$ wm formerly prodaeed br bewg east in sand aumlds a cylinder w 
‘*e«e” of sand being laid In eomaiMnd^ to the intennd diameter of the apertnra. 
These were oast In short lengdi^ and soldered together^ or tow were prodnoad from 
milled or rolled riieet lead and soldered together with soft cr plnmber‘'B solder at the 
eeam or jnaotaon of the two edges of the sheet lead then flawed the prooess by 
wkeh the tube was riongated from a tou^ cylinder, or billet of lead, by means 
of the drawbench, toe billet in its intenor being enppc^ed by a mandnl of steel, and 
in that condition it was drawn through a sncoession of wortles or tools which 
dinanished the external diameter of the billet until toe desired exterasl diameter of 
the tube was arriTed at. As, however, the drawbench is an importaat autrhue in 
toe pfTodnotioB of tube formed of every hind of metal, a eat is here introduond to 
Show Its constrnction 

In^ 18S6a, an elevahon of drawbench, a a A ▲ represents the frame of the draw- 
1886e 1926a 1896& 



IS 

m 


beuoh , c toe plniim ootineoted with the drmng shaft of the engine , b the toothed 
wheel I p 0 D n, the endless chain , b toe clip to whidi the plyers are attached , r the 
two xn^gs or standards agaonst which toe die x is held m toe process of drawing 
mtoatfUtion d! tne hrasfdhndn tttTr ,fig ^bifodyTepresenutiioD 
and section of endless chain , fg 1826e, section of wheel nod pinion, h tepreaents 
the dnviim sha^ and a the pnllw or sheaf In which the chain 
mores. 188^, x shows hook which is inserted into interstices of 
endless chi^ at h, into which toe plyers ve nippers are attached in 
which the spit, mandril, or metal u placed and heU in thl? process of 
drawing the tube Fig 1626e represents the “snagga " or Btat)dardS 
against which the tool u is held. Ftg 18269 represents section of tool x , 
fig 1886A Section through a showing projeotionB which catch the in- 
stenuoei or spertures in ohain, fig 1826(f, and drag U along a eom- 
qionding paU^ or sheaf u pla^ at X, 1826a. 

Bererting to the mannfimture of Uad tube, the billet was cast in 
metal mouds or chills, tons, fig 1897, a a A represents metal 
moold and B the steel mandnl i into the space o c, the lead was 
poored , the result was a osstiiig or ** billet,*’ when the mould was evened, and the 
mandril b withdrawn The resnlt was a hollow cyluader,^ 1827a> m seeti^ Into 




toe B B a nuBdiil was ntrodaced, li827&, in form oomniondia^ to its uitenial 
diameter, ton paiaUel part of ntendnl bp hemg of too lengta of the m tended tabe 
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nK<'bi!let*'«B.ttd8dte«ifpBAedeBlo(bemuiiril9D} ndiueiUlijdieAoaUervC 
Ae djaiisiibiiig pan fbcraof in front of flu son flw MUot, a^ on tl« Mdnoad 
portion of tiia aandril a leriet of ^'wonlea'* or diea wen tiaoai, duniaiibiBg in 
diameter to the required estonal sue of the tebei in tills eura^on the manditinad 
■biHet** were taken to tite drawbench, the lamit *<die** placed against ^ 
* saaggs or rest fbr the ^e, and the billet drawn tibnnigh and tbenby rednoed'an 
diameter and doogated* tben fbUowed drawing thtnng^ tbe otiier ud smaller or 
duttiniahing dies m saceession as deseiibed, the last operation euieuted xn w^* 
drawing the spit or mandril, an easy i^ntiaji and dmply effected by reremag 
tbe Inuet and using a die, the ftiJl else of the mandril to be withdrawn, the draw- 
bcaeh assisting in the operation By a similar pndbess, ^ook Tih tube, now jo 
largely nsed in gas Btting, fm liquor feuntaini, and otW pnrposa, la still made i 
Its bnghtnees b^g produced m the process cd drawing by a cutting ^e, which 
■bares off a thin portion of tiie metal exposes its brilliaiioy the polish u given 
by the dies wbiob follow m snoceasion It wtil however be evident that the pioeesa 
BUuded to Is a slow one, and but imperfbctiy adapted to supply the great demand for 
lead pipes now eadstin^ An exoeMingly rapid prooesa for its p^nctioo is now 
adopted, in whicii an hjdraulic press, operating on a monJtea mass of lead, forcea 
it mats melted state through a suitably formed annular space, and produces lengths 
of tube limited only in their length by the quantity of liqitid lead (Rented upon 
The process will ^ best understood by reference 
to foe cat, fig 18S7e, which consists of a doable- lB27c 

ended piston, operated upon by a hydraulic ap- /r 

paratur, a lead foroace, and a nosel or exit || | r 

frwn which issues foe pipe made Supported on U ‘ 

pillars K ti stands an srraagement of metal in which 

IS inclosed an annular furnace under a represented ] 

by 1 . A with provision for introducing fire In « 

centre, marked c, is the melted lead contained in a 

S linder fitted with piston, connected with that of HiS a 

e hydraulic press D, foe lead u introduced at 
the spout or feeder b , on the cylinder o being 
filfed tbe feeder B is unsorerwed, and a solid plug in- 
tiudneed. The white Ime ascending through the • 

space c, IS a mandnl, which is foe sise of foe \ 

interior of the mtended tube, k represents suitably- [T 

formed dies, foe sije of the external diameter of k I 

the tube required , the space between foe Intenor of i 

foe die and foe extenor of foe mandril, la that M 

through which foe melted lead » forced which 
forms tbe tube, it bemgfonned, congealed, or solid!- IH 1 

fied at foe point it comes in contact with the ex- l_H |flLI 

temal atmosphere, foe forcing up ^ foe lead being i — H M— i 

prodooed by the water laeate pipe a oemg cooneefed H B 

with the pump which, set in motion, forces foe water f f 

under foe packmg of foe piston x , tins raises it, and — 

it m turn operating on the piston which works up m 

the inten«.of the cylinder containing the finid, or — — 

melted lead, ^essea it out from the space between foe die and the mandril As 
the tnbe is made it is wound into ooili on a revolving dram s, which is placed over 
the preM, the sise iff tiie mandril and the die may be changed, and tubes ^ lead 
o any use and length can be produced by this ingenious process, alike simple and 
sp^y in ita operation 

The maau/aetiire af Wrought Iroa Tube. Tbe intma nfla itywniwd fbr wrongdit iron 
wdded tobe now nniversally need in oondocting gaa for li ghting , water, ateam 
for heating, or for boilen toe locomotive and manne engine purposes (thongh 
there are reasons for believing that for foe two lest puipoees the appU^on of 
brass tabes as a substitiite is on foe increase). Tbe first impetus given to foe 
mannfhctare of wdded iron tuft arose nnmediawy after the practical demonsttatna 
ot William Murdock as to the possibaity of lighting publio establishmente by iftans 
of gaa,eoiiaequeBt on. foe expenmeuts nude by him at Kedrafo m Oorawall in foe 
year 1792, the fiuilliw afford^ Inm of bong hy weldbiB naturalta sng^ 

gested ntm tabes as a meuns of conve^g foe new lighting agent No doubt foe idea 
of inlying Iron idpe for foe putpofM anwe Aam foe v<aiy graat quantity of gm 
barrels mads 4iw the oonstnietum m the “Brown Bess" guns used m the contineatal 
wan tacminatiiig in foe year 1815, gmat qaaotitieB of baircb, ineapshla of 
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dia iHM te sairy ebMgM te tooriu^ mn Osvws on <»aie ud^snd «4un 
urtrndaetiim ct gH iMgaa to 1 m mnntMf eoterafaMd, these waite harreh -wete 
united together lij nwuu of eciewing the euds of the hanek, and eosaactiaf diett 
I 7 metuis of ftnslea of iron eereved kHeroelW; they vere du» eoaverted or 
nade into long lengths] the oMuury length ci ^-bezrcla penuiKed of their 
bemg tesdlW welded np the joint or seem, when the two edges of the^sk^,** » • 
the piece of non was oafled from which the barrela were* made, were htonght in 
eontaot Of ooncse thekind of gan>barrria refrmd to wore not of the first eUss, hot 
f(w ozdinaiy nae^ simply a slc^ ci Iren beaten >n a groore, or peniallT tnmed iq> by 
a hammer In a grooved tool plaeed on fte anvil nndl they fcHined a half etoaed tnbe 
of Iron, and they were finally hlp-joint-wdded, f.e the two edges of the skelp 1 when, 
m a poidhoa tlut tlmy overlapped eacbottier, aadi operation bwg peribnnedentlKly 
by numusl kboor The next step oonsisted in application of the tilt-hammer 
or hammer -walked by powerr, see ^g. ISSfid, and eventually the welding and 
mdoetioii of file billet or tuned np skelp was effected loUs, see figa. 18SS6, 
lA2Se, p. 93d However mneh and numerons file various patents fbr ue mann- 
Ihctue of Iron tube may have ignited m improving the prodncdoo of iron 
mbmg, it is very evident, that oT the number many have been abandoned aa 
wwfiilen or too 'complicated and expensive in their (deration Thns Co^ in 
1808 sanestfid fiiree several processes for the making of barrels or tabes us to 
dnll a hole through a solid eylinder of non, latroduoe a mandnl and then reduce 
the exteninl surfisoe by drawing down by grooved rolls 1 to weld np a strip or 
skelp aa already described , or to force a fiat disc of iron into a cap-l fite form, 
elongate the same by drawmg down or rolling out. In 1811 a patent waa talyen out 
in which the tuned np slulp waa welded on a grooved anvil or swa^, the 
hammer bmng moved by power, an internal sappori being naed. Osbune u 1817 
need grooved tolls fbr ** turning np " the mandm was stsfionan, and held by means 
of a^bield. Rnsaell in 1894 welded by means of a hollow freed hammer and & 
tool , the latter held the tube while the operation of -welding was bemg proceeded 
with this patent waa noaDCoessfal and waa abandoned Whitehoose In 1825 
suggested file idea that an internal suppeoi might be got rid of altogether, and the 
weld efieoted in a *^batt” jomted tnbe by external pressure only i this is file method 
now generally adopted as being the simj^est and Ibr the (Unction of inm tnlfes 
fas purposes of gas fittings ra 1831, ]^1 attempted to evade Whitehouse’s patents 
of welding withont internal support ^ using rolls instead of bell-mouth plyers, or 
compressible tools or dies. In 1826, Harvey and Brown used a long ended mandril 
with bit attached thereto, corresponding to the internal diameter of the iron tube 
nrhich was to be welded Russell in 1836 attempted to expedite the production of 
iron tube by tnnung np the end of the skelp to a tnbe-like form, and when the iron 
-was at wel^ng hea^ on bemg drawn fiirongh the tool, the entire length of the skelp 
was toraed np, and welded by one operation or heatup, either by means of roUen or 
bell monfiied plyers, ss already described Prosser in 1840 followed in intention 
the last deacnbM prooeas, nsing, however, a tool compoaed of fou pnilies, operated 
npmi by pinions, and a loing shined mandnl with a tWk end the end of file akrlp 
was in Ais process turned up to enter the combined roller die , It -was beated and 
welded, paasing over the thick part of the mandnl when being welded. A united 
patent of Rnmdl and Whltdiouae, taken out in 1842, End specially adapted for the 
prodnctloD of looomobve and manne engine boiler tubesi, consisted in mtrodnoing a 
• mandnl of smaller diameter into the tuned up tube, tiie edges of -which were 
thinned , the mandril lay unmediately nnder the overiapping edges <ff file joint the 
tube being heated, -was then passed under roUen, which pK«wd the laps or e^es of 
tile Aelp together on the interaal auppeat and pranced a firm, strong, andsubetantial » 
jtdnt or wdd. In 1 644-6, Rnasdl, instead of pasiing the tube throuf^ the tools, nsed 
a movable bed on which the tube to be welded was laid , the mandril in tbia 
{HTOceia waa eRber placed m the interior of the tube, or was held Btationaiy at the 
point ot wdding, or immediately at the pomt of contact or preasure of fiie iwla, and 
tnbe pasaicg uraer it was weldu , the tnbe in this piooeia required two beatings to 
weld It into Its entire length. It will be evident fhtf the nu^ui^ of these patents 
nng the chani^ on fiM nfiler altenadog with the ** ^yer ^ mode of welihag, the 
fmtiter metiiod having bemg nsed by Mr IwiA in 1780, not to -welding puposes aa 
regards tabes, but to the inodnefioo ci lead tube, beiiw used by him to rollmg down 
the thick billet of lead in ordu to ^ngate and reduce it lu its external diameter 
Of the patents noticed, the najarity dqpcnd on the use of ndlen as a means of 
welding in nonneetfoa with sat internal mandril, p<dntmg to the conolasion that, 
prenoDS to file introdnetum the amended Patent Law Is 1859, sooh utai^ 
meut of toMs or weiding naddnes jnrfadai therem most have tomed, as tb^ udi. 
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tetilo soatMS «f lltisatiQii. A Msonrliat ingeitioQa ffpqean Iw mhiag tate to 
be tor loeon^Te and marine «nmne bcdler pazfOMa» ‘Vaa ebrrtcd into 

eaeeoMim bf tlw late Mr Akdiard ProHer In the infiVil 

yean ]8fiS>8 In this pnyieee die trelding of the 
tohae mu attempted tobe got nd of altogi^er by a 
, prooew dcpeadeid entirely on the aceoracy o( the 
prepnatioa of the skeH>, and the oloalng of ita a ■ C ‘ 

edges » the tkelp being placed onthebedofa ^1^ 

planing madiine, had iti two outer edges planed ■ * ■ 
down to half the thickaess on the apposite sides M. M 

of the sheet, thus , see A, ^ lS37d, a Btationary a ^1^ 

eastoiron grooved bed die, toe mtire length of toe mteoded tube, with corresponding 
eonvex tool, which descended and eoaverted toe flatmetid Into toe form represinitod at 
1687 e. In thu condition, a concare die, descending in a similar manner, turned orer 
toe edges of the metal, which was eventnally forced down, and aasiimed toe eylindn- 
cal form as represented ate, as the tightnesa of toe tube was dependent on the accuracy 
of the planing of toe edges of toe skelp and toe closeness with which these edges were 
bron^t together, toe only means of Fetaining these firmly being the ettoesion of the 
jouita arising from the pressure toe wator in the Interior the boiler Perfoet as 
them joints were made, toe eibratioa of the engine ^leedily t^ened t h em , and the 
tube, ix is alowst nnnecesBary to add, was not a snecesa. 

l^manufactarectf welded “edge and edge" iw "butt” and Jointed non tube 

la practised as follows The iron of which toe tnbe is made is received frem toe maxiu- 
faetorar of Iron in the fonn, thickness, and breadth teqntxed^ toe tabes of the vanoos 
diamefira and toickuesies ^ metal necessary for the pniposes inteaded it is cot tbto 
lengths, and then heated to a red heat in a reverbento^ fomaoe of snfficient length to 
heat toe iron at one operation Thu fomaoe is aumlar in constmotioD to a scddi^g 
stove shown at/y i&27c, the heat 18270 

IS also regulated^ dampen. It can, tbotiT to 

however, be raised toa higher tmn- ^ cT 

pemtare. When heated, the "skelp" _ - ^ -jr\. 

at ita end is beaten into a semi- | — 1 r i- — 

tabnlar form, and after passing it i... »*^i(i^!a»satiftsaasas,a» 

through the tool, it is taken bold ^ li|_ 

of with the plyen of the draw- O 

bench and diawn tbroogh its entire length, toe tool either being a pair of rolls as 

in fig 16S7A or a two-part conical pair of dies united together as a pair of plyers, 

see jip 1887/ In fig 1827o the operation rf toe die, Ac., is toown id 

welding, after a secinid heating, a a u sectiou of hell-monthed tool , 

B the unwelded tube , c, the p^on drawn tiirough the tool or di^ flltofln 
and welded In pasamg through , tob oompletes the xnannftustnre of a d uyi I 
" butt or Jnmp-Joint welded tube f(» gas or the transnusaion of a flmd J |PI| T 
in which toe pressnre b not great." J L 

In toe manufacture of a bp^ welded tubs, the manipulation | fpn f 
IS mo« complicated as toe edges of the iron to be welded require to be i * *1 
thinned preparatu’y to welding, and thb u effected by dmwing the 
edge of toe sheet agunst a suitably formed cutter, which cuts away the desired 
m^al ftom toe opposite sides of the metal, which come together, and form the " lap " 
to be weldbd, woo fig 1827t. The flat strip is then worked into .gj-r 
an oval form m its entire length, toe lap being in the centre <rf 
toe longest diametei of toe oval in a tiansvene section*, see fig. 

1827A Down tile oentie of this oval-fcnmed tube or unwelded 
‘ cylinder, a mandnl b introduoed, a, which forma an internal sup- 
port the tnbe being heatedl, toe mandnl inserted, the tube is ^**^*^*®*^ 
passed torongh KdlB to effect and compieto toe weHA The tube I827t 
IB bron^t into a cylmdncal form by passing through rolls, the 
leverae or breest diameter beiug eemptesaed or converted tiumhy 
into a CTlmdriesl tube the ridb an operated i^koi by screws which jpsnnit of 
fhmr bdqg pr e ss e d down into ckwar contact, and to convert an oval openum ui toe 


rolb when launder m- not screwed down info a ciroular opemng, when the ftdla 
sue hnKtght mto closer oonturf; 

Th« maiia^torv of SteeZ 7V6ea/r onfliame, pm ftorreb, oad otAsr purpoMs, have 
recently be^ earned into ptacti^ aaefoluess, and move purtieularly so amoe 
extenmve apidi<»tiaa of toe Beisemte process. InsMti iff iron produced by liM 
ptocesa are reheated, hammend in every &ection, and fberehy spsaaM 

perfoet hemognlbity of sttbstaflceaiid.iiiatenal, and the ingot reduced m tinsluMi aad 
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iaimM&tatmaik IViibmftflylladcr ferRkMvr^orrlBie^^eMtMiif^ 
Umk af itNl » cfcnted upon 117 « pwccli Mwved by aiuUaety, wblok not only 
nondsnoH tiw meUl operated npoii. bat in novli:^ ndially faim or zobei Ae dilo* 
like naea intoo pwtdally fimoed aold ended credo cop, cYeotaallx into » ated Udcti 
mto the eentre of the billet a mandril » inacrted, and it la doogoted and oyupiuiod 
ustil fbe desired length and dimensions of the tube raqimed Is arrived at Tlieo 
lightness and atnength of sted in a taholar fimn sngge6ts*^itB placability to large* 
sued shifting hitherto made of eolid iRMi, and to other purposes where great nwaaee 
of ated wore fbrged sdid and bored ont. When this proeesa of maan&otnre la pet>- 
fleeied, and ooaaeqnendy ehe^maed by being more generally a^diedi ated ttdna, 
eylinden, and hollow ahnta wJl aopersede the nae of tabea, la^ awdahaftmga, and 
mi^ tabular articles now made of non. 

Tia MoiM^Nre fif Brau TtAe of Ms ordauuy itnd, known an •oUered —This 
Tinety of brass tab^ so largely os^ la the manaftetaTe of gaa fittings, ooreiee 
poles, and other artieln in which braas tnbe is employed in tiie ooastnietion, is made 
fbom braas east m thick stnps, and rolled out into sheets of the thichnesa required. 
These dieets are cat Into ribbons in breaddi crareapondiag to that necesary to 
1027/ prodaoe, when tamed up, tabes of the vanona diameters re- 

quired. Thie isdone by means of revolvuig discs of s^el, or 
catters fitted into a ftnme, and operated upon by a winch 
handle when worked by band, or attached to a shaft m con- 
nection with nn engine when moved by power see 1827/ 
EB rpncsents a oast-iron frame, cc, revoliing disih of 
sted, or cutters , a, a moveable gange, in order to de^rmiae 
the breadth and guide the edge of tae sheet brass tote cut, 

B B are pinions which axe attadied to the spiiidles which carry 
the entten, and n the winch handle to move the catters when worked by hand 
IfPhen the metal of which the tube is made is thin, and the tube » small in dia* 
mel^, it is readily fonned into a cylinder by simply convertsag the end of the 
nbbon into a tange by bammenng together the m^ which forms the end of the 
ribbon, in (»der to allow it to enter the drawing tool, nsing also an additional 
funnel shaped tool to gather ap or concave the ribbon in its width Thu is 
assisted by a tapenog iron plug held in foe fttnoel-sbaped gafoermg-up tool 
alnady alluded to Thu urangenunt is represented in 
Jig 1827m , A representmg snsgg drawbench against 
which the tool rests , b, foe tool or die , 0, the trmnpet- 
shaped or * gathering” np die, B, an iron tapering ping , 
D, a wedge, m order to prevent k. from being drawn in and 
stopping the metal being tamed op in its passage tbroof^ 
foe gathenng-up tool and die, fons converting the nbbon 
of brass into a tnbalar form, the edges of the ribbon fram- 
ing a loDgitadmal i^ieuiug down the entire length of foe 
partially fritmed tabe fols longitadnud t^tening or slit and foe edges of foe metal 
are brnght dboser togefoer by removing the wMge d, aod dhechlng foe passage of 
foenbbOB, when the ^lU of the dnwbench brings the two edges of the partuuly formed 
tnbe closer ti^etber Tubes of larger diameter and of thicker metal, howevw, 
xeqwre foe breadth of metal neecHary for their construction to be rend«^ concave 
m their entixe length, to facilitate the operatum of taming foe metal ap . and fou u 
done by Buansof a ^air of rolls, one of which has on it a senes of prcge^ngbMds id 
TMjmg dlamsterB in oonveziy , foe eorresponding roll has conespoiiding concave 
■wc 188711 grooves, assbownm^ 1827a. Tbewfdthof metal is presented 

to that portion of foe roll which wJl impartfoe neceassry degree 
of coneaYity to the stnp in its entire Imgth It a then passed 
Ihroagh the colls, and m pasamg throu^ is converted into a 
concave trongh-lfoa piece of sheet metaL As m former de- 
ecnpdon la reforenee to fouBietal, foe end of foe metal u beaten 
into a tange to be caught by foe plyen of the drawbench This 
taqga is paw e d tfanngh foe dznwing tod, laid hold of by foe 
plyers, and drawn foiingb the tool, its ed|^ are drawn togwto 
by a final pmoh or poll of the drawbench. The next i^ecation 
u fhit of abldaciiw or onitbig foe two e^es of foe metal togefoer previous to fou 
foe partw&y formed tabs la aiwealad,and immersed in a sdntlon d weak add, which 


1627ia 




ranoves foe eoale end greeee nwfi fa tabrleatfaig foe metal to ftaiitato its passage 
throng^ the tool m tanmig ap from a ribbon to its tnbe-like fores. After the aeidjs 
remo^bw i iiB ae wioninpare watar»the<qpenj<aiitedtiibe um a eondtbon to ba sol- 
dered fa ttw joint} preview, bowaver, to this it la neoesssry to bu^the tdie raand 
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^hh vlie gt greatw or Um dlfftanoei, ni order to hisdor di« actsi to in dw fin 
when the metol beoooMe Riftied with toe beet of the ooMcnog «ai«. The wtoe 
ued U eueeled or aefk um wire. It u p aw ed roaod the tabs, M iM eadb tinetod 
»«th«r, see 13S7e the ^leo jouat is 

aid granvlated breM edder toixed with borsx, 
he latter aetiag w a dux, at the uhk time 
ceepmg the edges of th^Joiot clean. The solder 
ftiees at a lower temperatare than the tabe to 
be soldered When the solder has been distnbated along the eeam of the tobo (Ihle 
and the preceduig operstioQ BSHellf bebig perfi'imed by women and girls), the tabe 
is in a condition to be passed into the hands of the eslderrr The eoldenng fttmaBe 
or store has a pronsion for a fire 6 or 7 feet long, which boms in a firebruto square 
tnnnel open at both ends fb( the intrtydoctlon of the nnsoldned tube to one end, and 
when soldered to remove it at the oppoeite end. The fuel need le small coke ur 
** breezee;” coal until reduced to coke would prevent by itsmidte and consequent low 
beat the fluion of the salder Ftg 1827pehows a section through length of a soldering 
stove, and fig 16277 b perpendicular scetion of the same, a a aaa,j^ 1827b, fe 
brickwork , n d. dampen, to regnlate the draught of fire and increase or dumnito 
its intensitv, oc sie iron bars, on leevn laavn 

whieEthoee rest on which the fire 
18 placed, and ns, the tabs which 
IS to imdngo the sidderiDg process. 

TM pipe IS entered at wie end, the 
fire plying under and over it spe^ly 
heats the tube, the necessary heat 
to fuse the soldM arrived at it fnses 
and mutes tbe two edges of tbe 
metal, and tbe opraauon of soldering 
is completed. If the tube has been 
hound rnnnd with wires, these are untwisted and taken off, and in order to get nd 
of the borax the tubes are immersed in long troughs of wood, lined with lead and 
filled with a “pickle ” composed of a solution of oil iff vitnol and water After re- 
maining tn this bath fbr a limited penod, and being nosed out in water, the supmffitoas 
solder is filed off, and the tnbe u in a condition to receive its final finish in the draw- 
bemh, which la effected by placing a diawing-tool, 80 *formed that its internal 
diameter has more firictton on the tube than the one used for “ turning up ” the tnbe 
from the nbhon, the tanpe of the tube is paued through the tool, and laid hold of 
by the plj ers attaehed to the chain of the bench, tbe wheels are thrown into gear, and 
the tube is drawn thrnngh and receives in the opeiation the fine smooth sartoce 
apparent on well and carefully drawn brass tubes 

Tke Omanuntation oj Tabta la Braaa, ^ The action of the drawbench being, as 
Its name indicates, to draw or pull, a partially formed cylinder throngh a steel to3 or 
die, the tool or die being placed at right angles, the aperture in the centre eff the tool 
being placed parallel to the snrtac^of the top of the drawbench suggests that if toe 
tube 18 cylindricfd. reeded, fluted, square, oval, hexagonal, sexagonal, or angular in 
Its entire length, any of these forms may rvadily be produced, bys 
“ ’ ' ' 9 to the external i 


a draw'plate, the apertnre of which eorreeponds 1 
desired form of toe tube Tubes which have spiral, concave, or crarex twists or 
ti^ei 



threads. 


peenliaily : 
in toeir us 


I827r 


Versing their entire length, however, require 
, fiiirmed tools or dies, and an arraiigement 
their 'use to meet tbe nquiKments of toe desired 
style of ornamentation 

Tubes shown in fig 1827r, ABC, are prodnoed 
fimn metal, first (lamented by the introduction tff 
perflimted sheet ainc between two sheets tff metal, 
and m dut positioa the three sbeett are passed 
throngh a pair of rolls, toe perforated aino, by tbe 
prsssare la roUmg, bang flinoed into the surface 
of toe breas to ha <iniamente4<~ toe raued poniona of 
areammit la rallef— as the quatrefoila, discs, and dia<> 

BMmds, cflfnqKmdng to toe perforatioBS m toe aine 
mtroduced between tte two sheets tff tease to he orna> 
mmted. Thu toyle iff amamentation eff flat matal was a b o 
mtroduaed by B. P Sturipa of Birmingham ia toe year 

1852, aad Is identical with tiu procem emplt^ed ia the prodnctioa of toe plalaa 
Bisfl to pvodoSe impressions ftom aaturaL ofajrets and haowa as Nature ihiatii^ 
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—m* fiffeot-wonld beiiMdBeed stodtroBi «dt vith owiamwrtri dMlsw on their 
«Qfer otromafennee^ bat the eneoM of aadb rolb beinc reiy great, iht perfiarated 
aoDndcBiag Ifaadtad eharaeter of the denund for aoeh tab«, la ttote er^ 
lumica] The onaaaentalinetidbetag out spinte the bniedthieqiiired.il made ix 
tube hy the proceaa alreadj deaoribed aa Uiat hy which orduaiy aoldered ef Hudiw 
hraei tube ie made. 

Another ^rutetgr Mnunental tnbe i« modooed br w y&j insenioaa pieoi- 
intredneed alee m the year 1858, by Mr nam In flifs prooeai Che omammt b^ 
impKaaed on the aorfhoe of tnbe after it la made flie tool naed la ftmied by 
a eonatrootioii of rolk ai ahown at fig 18S7«( the mtemal or Imllow aorfhce of the 
rdlen whrab {mat upon the tnbe being cut with the neeeaaary ded^ the eylmdneal 
orolhertiibetobeorDamented baapported mtemally by a iiiaiidnl,aiid in paanngit 
Chimed 4m eomUned tod or die, the TDllenAAA.A, lerolve and indent the deatgncnt 
on their oirenmferenee into the anrftioe of the plain tube to be ornamented. Fig 1887t 
ahowa the atyle of cmament prodneed by this prooeas, a being produced on a ateel 
mandril aa an internal aapport, n and o the oonirexi^ or relief of the omamental 
beada being greater, aie prodneed by anbatitating for die inoompreoaible ateel 
mandril a lliu« cf pitch and redn , the naaiber rolb ma^ be ditniaiahed, or 
the deaigna on the coneare sorfooe of the loUera may be raned according (p tbe 
of ornament deaired. It la nnneceaaa^ to atate mat the roUera b» formed of 
beat eted, and are caiefolly tempered after the die linker has cat the design diereon. 

When the ornamentation deabed emiBiata 
at aenea of reeda or Antes trarenSng 
^iTallyand screw lifcob fomiliaTly ki^n aa 
twbtea tnbe^ and lai^y used in the oon> 
atmetum of mediasval and other gaafittinga, 
foo , the tool lepreaenb a screw nut which u 
made to revolve by attadiment to a hollow 
spindb, the ey lin^cal tnbe la firmly held by 
the artuan when passing tiiTongh the tool 
and the thread » impreesed into the tnbe, 
or rather la mdented in its paaaage throogh 
the tool or die, the tnbe being Inbneafn 
with oil or tallow to Bid the indentation 
and prevent the prigeeting thread in the 
db ftom cutting or tearing the metal cf 
the tube anlgeoted to ita o>peration These 
* * ” toob or dies are not made of steel, bnt 

of ehilled east iron, their prodsction by the prooeas of caating being more easily 
eAbeted than by their being cat m east ateel , the flrictiott being reduced to a 
iw fi i im inw by the hollow tnbe yielding readily to tbe preasnre of the convex Aireada 
at in die,— the nature of such tubes are reinreaented in fig 1827ti. A and 

B are tbe reanlt of onoe paaanig the tnbe through die tool , 
o abowing a diamond raised m centre, ia prodneed by first 
paaaing me tnbe throogh a to<d with the Aiiead nght-faanded, 
and mira through a tm in which the thread ia left-handed, 
or in tbe raverae directian or iDclmatioii to that throogh 
which it was previonsly passed 
The tabes, fig l887o, are formed of three separate tabes 
united togedier, eadi eompement tube being first drawn as a 
aeparatv tube, a being composed of three nx finted tabes 
pi^uced by being drawn through a oorrespondingly shaped 
die — B by ardmaity separately drawn plam thbes, and in c the 
three tabes, m addition to die mdinary ptoeess of drawing, 
are soljected to the operation of twisting as already described 
^ la 4)0 last paragraph (ufader the head of twisted tabes) { tbe 

three tabes, eventaally forming one oidted tnbe, are then 




is produced by cutituig them together by twisting, aasteanda inane ^ 

tabwbidiig flUed with piteh and roain to preserve its pnmitive tnbe-like form, and 
prevent its eoU^aliig in the prooem of nmting die Auea tabes into the rope like 
mNtanae when fivUiad 

The amnWoetera qf MaadHI Drawn Tate, or tiAa per/eetig e^mdneal » Aew 
mfernai catf extend ftoauter*. Tins vsrteiy of tub^ ehidly made In brass or 
oopfovt in Aefosmsr aaateaiil princely used a die manafoctare of optieal inttruo 
ne^ laoce parfleala^ tdcacopai^ dqiendsnt tot tteir petfoedon in wtnfcipg 
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tubes of tiie utmost deme of acecniOT and perfectly eyliodriui^ ferao^ to anMre 
steadiness when in wt^; large qusntaties of mandm diHvii tabes ore also tomd 
fer the barrels of garden and other ^ynnges, telesoo^o hearth 
bmshee and toatouig foths, fee. t -where ordinary soldered lg.»- 

jointed brass tube could not be Bocoeasflilly used, ot if used, 
wonld require an amo\pt of labour to fit it for the purpose, 
obnonsly out of place with the ezpeditioos modes of -working 

’ BOW In existence The elastleity resnlting Inim the pfioceis 
of mandril drawing, is another advanta^ m eonneetion -with 
ibis process, arising femn the condensation of die partidles of 
the ^ass of which the tube ismade, these being for&d down 
or compressed bytbe action of the nnyielding steel tool, 
and the equally anyidding mandril ot spit, whii^ In 
temally supports the ordinary brass tnbe subjected to tbe 
process. An ordloary brass tnbe Is nnequal in thickness 
intemalty tbrongbout its enure length, the two edm of 
the strip fttnn which it is made and where it la soldered, 
are dearly seen , and it is evident that anything working 
faBtdU-like therein, would do so only imperfectly The 
manufacture of light brass mandril drawn tube is prac- a n o 
tised aa follo-ws A carefully solid and well forged 
cylinder of steel is turned to a perfect cylinder by means of a slide rest and cnre* 
folly polished , the hnas tube ma^ in the way dr^y described, la slipped on the 
mandnl in tois position the mandril and sheatii of brass is presented to the die 
in the drawhench and la drawn throngh the tool which farms tiie outside surfece of 
the tube, oompressmg the metal, reducing the thickness, and compdbng it to embrace 
the steel mandnl or internal support Tbe result is an elastio brass tube, suitable 
for the purposes already ennnu rated 1 he air being expelled between the tube and 
tho mandnl, oonaiderable difficulty ansos in releasing the tube from the mandril, 
and this is effected by means of a collet or collar a little larger than the steel 
mandril, but less in aperture than the tube the collet is placed m position of tiie 
^wing tool, the reverse end of the mandril being operated upon, as lu drawing 
the tube, the result u that the tnbe is withdrawn l8S7w 

from its internal support, and if the mandnl has * 
been correctly tunied, a pmfectly eyiindmid tnlic is ^ „ 

the result of the preceding operations. In jig ISSfw 
the arrangement of mandril and tnbe to be drawn, 
and tool, are shown A A, represents the mandnl , B B, M)c 

tbe Inass to be operated upon , c c, section of the tool, 

the thickoesB of line to the left of the tool oo lodicates that part of the brass which 
has not heeo solijected to tbe opezatton of tbe drawing- toed, Tbe reJeaw of tbe 
drawn tube la shown in jig ISSTj*, the collar or collet c is substituted m the draw- 
beach (he tool s&owa in (he ; the tbuA end of anadal a passed 

through this is taken hold of by the plyers of 1827« 

the drawbench t tbe end of the metal of the tnbe 

presents a resistance, while the force of the I '^ w n ** 11 1 ^" 
drawbench drags out or rdeases the mandnl 

from the tewn tube Mandnl, or drawn “in- ^ 

side” and “out” tubes, as they are femiliarly called by tbe “users,” may be made 
of any form or size When of extra thick metal, very powerful, riowfy movmg 
drawbenches are required 

• 7%e mmuifaetere of Pateaf Prass>co««/ Tvbe, or iron tube, eased wltii brass This 

▼anety of tube^largely used m the constraetion of articles in which the ektecnad 
appearance of brass is desired with the strengtii of iron, as m balostrades for stairs, 
nuiings of various kinda, pietuie-rods, -window and other rods, and bedsteads, ehain^ 
and other articles of fhrnitnre made m metal of a portable character, and othc^ise^ 
was introduced to tiie braBa<roandiy trade of Brnningham In the year 1808, and fs 
stated to hate onginated m yie observation of the difficult of removmg a man- 
dnUdra-wn brass tube from the steel mandnl on which it waa drawn Hie xnvantoi^ 
Sur Edward Thomason, woa la^Iy engaged in the ailver and plated ware manafeo- 
tnrea m Birmingham. As a manafeetnrar of sliding hearth brnahes, toasting ftufcs, 
and other articles telesoopieallv formed, he naed lai^ qoantiaes of mandril-drawn 
tnbea, and in the prodnetum ei sneh tubes, and tbe difficult of getting theae off Che 
internal aupport, the msnullietnre of patent tnbe originate Thomason flnt also 
originated tntf idea of covering sobd iron rods wiu copper and brass, -with the 
(btentioD of their being used instead of solid copper bolts ship-buQdmg pmpoees, 
Voi. UI 8 P 
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Tboagli TUf oeoMrfU M icguds the Application of iroik*«aaed b<to fiir ^ pvrpoee, 
■olid it«i to^ oaaed with hraas beeime, aod has heeeme, an article of large con- 
Bumption m the form of the rods which retain the carpetings on stairs. ErratmUly 
an iron tnbe took Ae plaoe of the iron rbd, and the maoalketure of eased tube 

took Its place as act article of extensive demdnd for the purposes already named. The 
mann&otuve of-patent cased l«w or iron tube is thns practiced. Sheet mm of good 
^lity (if fbr arueles which do not require to he bent m mannflusture, as in rods for 
pictures, straight raOinga, &c.) If the tube is to be bent, charcoal-iron is selected, ' 
the sheets of iron are cot up widi eiroular cnttoa as shown at^i^ IBS}’/, and the 
nbbon anatng from the cnttunx or slitting of sheet iron is eoneaved in its entire 
length by pasamg it dirongh rolls as shown in Jig 18S7ii. It is drawn into tnbe at 
the drawbaeh, m this state if the tnbe la intended for articles which are to remain 
straight, the iron tube u in a condition to dlow of its reeeiviDg its case of brass i 
if it IS intended that the tube ^oold be bent, the iron tube is soldered together at 
the seam, as already deacrihed in the manufhcture of soldered brass tnbe, the brass 
sheath intended to cover the iron tube or to ease it with, is made of such an internal 
diameter as will slide over the iron tube it u intended to “esse ” or cover, the brass 
case being tuned np, made, and soldered, as already described m the nuuiafactnrc 
of solder^ brass tub& The brass abeath is then slid over the iron tnbe, and iif this 
poBUion the end of the two united tabes of iron and brass are passed throngh the 
drawing tool the pressare resulting from the action of the drawbench causes the 
enternid brass sheato or tnbe to embrace firmly the iron tube m its interior, aid 
an externally bran and internally mm tnbe is produced thereby 2>unBg the 
sixty-three years this branch of tnbe manufocture has been practised, no ciiange 
or improvement has been made in its ixiaupnlation— if we except that, within toe 
last three years, instead of cutting np the sheet, hoop iron in the manufacture of 
second-rate cased tube has been substituted, instead of cutting up the broad sheet 
iron as formerly 

T^ier Tuba ^Braa^ or Irm This form of tube, formerly made entirely by hand, 

IS now drawn with ease and fiicility The old method or production consisted of 
cutting out the metal from the sheet requisite to produce the desired taper-tube. It 
was then malleted into a taper tubular fonn, and the metal soldered together at the 
junction , then, after the extra solder was removed, it was hammered on a taper 
mandril or stake, as in ash among tinmen Many ingenioas drawing tools were made 
for the poipose of producing taper tubes These consisted of dies made in sections, or 
wanous ^eoes , they were united in frames, and when used in the drawbench the 
parts of the die were operated upon by springs, wbidi permitted of their expansion as 
the taper increased m the tube and mandril intended to be drawn Such tool^ 


however, never prodneed good taper tabes An after invention consisted in nsing a 
pur oS ndls with diminishing grooves on their diameter or areumferenee, and 
presenting the taper mandril with its sheath of metd at its smallest diameter to the 
narrowest part of toe groove ; the revolution or partial revolution of the rolls eom- 
uoatal toasith. tA the uuadEiI sml i}:r3djwM.4 ^ hnt. stiilk 
taper tube. This method was patented ^ Henry Oshurn so frir back as the year 
1813 It, however, from the limited demand for taper tubes 
I6S7y at toe period, seems to have been lost sight of, and toe same 

process was revived by Chdreh and Harlow in 1841 Though 
great numbeis of taper tubes so made are still produced, .t 
Is ohvicns that, frenn the veiy nature of the action of toe 
rollv, toe production of taper tubes is limited to those of a 
purely taping, externally smooth cyhnder , and it would be 
impc^ble to produce eitoer reeded, fluted, or twisted tapenng * 
tubes by the rolling process. The means, however, by which nearly every variety 
of (apering tabes can be produced was efibeted in 1850 by Jolm ^ara, who in that 
year suggested, mttead of an expanding tool made np of a complication of segments 
of steel, opera^ upon by springs, or that of toe rolling process as already described, 
aee^ I987p,the ^odnedon of a tool, draw-plate, or die formed m one piece, end of 
bIo& tin cast in a metal monld. This tool, ]^ced i%the positum of a **die ” in toe 


drawbeneih, by toe expandmg yet compressing property of toe metal of which it 
is made, fhroes toe metal of toe sheath to be converted into a taper tube, and 
mto every groove or reed m the internal mandril or support on which the sheath 
or case to form the taper take u placed By toe same process, also, tapenng 
tubes with eonvex or ooneave twistings, threads, or reeds on its outer diameter 
can aho be produced by toe applieafrcn of a swivel on the diawbeneh chain, 
which permits the mandnl and Sts case of metal to revolve in its passage torotmh 
toe tool, toe tool rememuig stationary. The process may he desonbed as foU 
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low* The die or mould to ^rodace fte block tm tool M ibqqied of medal , (he 
aperture la its centre U taperiog-Hiylliidncal if f« % jdaia mtad iww tabe-^or 
if reeded. Anted, or tvuted, a metal core trith Ita requisite reeds, intea, thradii, 
or twists are mtrodneed into the centre of the mould, and the tin poured in . tbe 
result Is a east, the interior of vbieb Is a copy of iJu mandnl, and also ef 
the external contoar^ the desixed tube Fig 18SS jgAg laasa 
shows external appearance of the tool when cast, and 
fg ISSea ita internal conAguration, depending on the 
piain m ornamental character of the tube The sheet 
brass or iron, being ent to the required dimiQishuig 
breadth, is turned up and soldered at the joints after 
the removal of the wires which held the edges ^ the 
partially formed tube together, and the extra solder, the case to fbim the mtended 
taper tube, &c , is placed on the mandril In Fig 1 82B&, a a represents ^e sheath of 
hrasB to form the taper tube , bb, the mandnl, the 189B& 

tool IS then placed in the proper position in the ***“ 

drawbench, the end of the mandnl forced through 
it> and taken hold of by the plyers atracbed to 
the*chaiD, the tool expands snd compresses the 
sheath against the intern^ mandril, clinging, } et ex- 
panding with the increased diameter of the taper of the tube and mandnl it la drawn 
thiongh The result is a perfectly formed taper tube, a perfect copy externally of 
the mandnl on which the tube Is placed If the mandnl is of an ornamental spiral 
consSruction provision is made, as faas been already stated, to admit of a screw -like 
levolution to indent the met^l case into the concavitieB or threads cat on it externally 
t e , the tool representing a stationary nut, and the mandnl and its corenng has a 
screw m motion 

Fintah of Cated and ofAor Brata Tvbe^ — As regards the mode of flnlsb adopted for 
tubes of which immense qaantities are sent out m long lengths, especially of the iron 
eased with brass vanety, it has been the custom of the trade to Anish such by means 
of hand labour only , the artisan engaged m the process using ** Aoats,” or Ales ent 
i|p one direction only, for the purpose the removal of the external skin preparatory 
to polishing One house only has applied or substituted a machine for the purposu 
of Anisbing tube, i e that of W Tonks and Sons, Birmingham Their machine 
IB sdf-acting The tube to be Aoated is attached to a honzontal bed the Aoat^, 
Ave in nurn^r, move parallel, and in a longitudinal direction Each m its operation 
passes a littie into the sp-iee previously Aoated , the tube is turned by the machine 
and a new sniface is exposed to be operated upon The next operation after “ Aoatmg ” 
IS polishing, which is either effected by hand with list passed round, the tube, the 
tube being lubricated with rotten stone and oil, or (in the Anish of large sised 
tubes) an internal half or hole lined with list oj felt rerolves hy machinery 
the tnbe being passed in, is polished by the revolution of the buff, the Anal 
polish IS given by dry Jist^ with powdered dry rotten stone. Brass tube when 
Aai4ied by burnishing is Boated, then scoured with wet pounded clay crucible 
then burnished by steel bumishen, gall being applied to hioder their scratch- 
ing The last method gives the most hriiliant style of Anish , hy either 
mode of Anish, they ore protected feom oxydation by a lacquer applied with a 
camel’s Iflar bru^ when the tube is heated, which is done either laying the 
tnbe to be laeqaered on a hot iron plate, or by passing throngh its interior* 
a jet of steam. On cooling, tbc protection is perfect and the Anish com- 
pleted 

Solid brasa tvhe, v e. brass tube drawn withont seam as nsed for locomotive, and 
marine boiler pnrposes, &c. 

In 1780, Matthew Bolton soggested the introduction of tnbes into steam engine 
stationary boilers, Trevithick in 1815, m hu expenments on engines ft>r looomotive 
marposes, snggested and applied pipes or tnbesi but placed them perpendienlarly 
Gurney, Summers, and Ogle, in their experiments used also tubes, and Geotw 
Stephenson m his “rocket” ^gme adopted* the almost present anangement of ^ 
tubular boiler By tbe ordinary, or soldered brass tnbe process, the tubes so prq^aced 
not nnfteqneutfy leaked at the joint or seam from imperfect running of the solder, 
and the prodnctioiD of a “solid ” or seamless tube became a desideratum Iron tubes 
speedily become corroded by the ■surrounding water in. tbe boiler, and the neeessity 
fttr Anding a sahstitute in a tnbe of a material not liable to oxydiae and of solBoieBt 
strength to resist the exigencies of wear and tear, became a desideratum. Econouu- 
esdly, also, thd tnniss tube is m the end cheaper, ss the old tubes aretaken hack by the 
manufhetarera m exchange for the new at a trIAiog advance m order to cover expense 

3 t>8 
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of w-manuftcftim I7p to fte yaar )8S8, *aboi far Jocottotmo and marine aqgnm 
wan eitiier fonned of wddad Iron or rf Ixnai tube produced by eoldenog st Ae 
jonm In that year, botrerer, Mr. Gnen of fimningliaai etmceired and carried 
into practice the prodocbon of aeamlma bnas tabea, in a manner akin or nmitar to 
that already deeenbed in the prodootion or mannftctiiie of lead and block iron tnbe t 
be he caat the boca» or coppra ‘*biUet" ftom which the fatoft toh« waa to be nu^ 
in monlda, huerted a niandnl mto the i^rtore produced by the aand '^eoro," made 
an altawtiflo in the dtawbencb, moreasing ita atreagth, aM operated on its motion 
by redneing the apeed, thereby inoreaaing itt power, m order to overcome the 
atubbora nature of the braea or tcopper bOlet operated upon. By refbrenoe to cut of 
drawbeneh, l836a, the la^ wbeel ts not operated upon m the manuikcture of 
aolid braaa tube, by a pinion aa ahowu, but by an endleaa acrew which worked into 
coireapondiog thteida on the outer aur&ce cn the large wheel, k, and the die waa 
fonned not of one but ibnr perta, ig. aa Aar ravdying pnlleya placed at as angle to 
each other, forming a round hole or die In the centre , aee fg 1827a , the braaa 
billet or copper with ita mandnl aimilar in form to that already shown Fig 1827a 
waa then snbiected to the action of the drawbeneh, and gradually reduced by the 
actum of the four roll toed to the desired external aixe and the strength of ^etal 
desired Repeated annealings are required In the process of drawing. In order to 
reatore the dnodlity of the metal of ue partiaily drawn billet, which is erentually 
oonTerted Into the finished locomotive tube. The metal or brass of which these 
tabes are composed is made from tbe best copper aod zinc or spelter, as such tubbs 
are replaced e>ery toree years, when worn out they are sold to mannlhcturen for 
reconversion into similar tubes, or command good pnees for raw material, to be'used 
for other poiposes in the brass foundry trade: 

Anothra mctiiod or process for the manufacture of solid brass tube is also m use, 
wbicl^ was introduced in lBSi2 by O F Mnntz jomor, nod made from the metal 
famiharly known as Muntz’s’* metal, which possesses the property of being worked, 
rolled, (w manipulated at a low red In this, as m Greeu’s process, the raw 

material u presented in billet” form for maunfacture into finiahed tube This 
process may be deeenbed aa follows — 

The " billet ” oat of which fbe future tube is intended to be made is east m an inn 
mould with a sand core tjie billet is oval in form, the metal being ftuckest on tbe two 
lai^t snrfoces of the oval Tbe billet being cast, and tbe sand removed from its 
interior, the interior is coated with a wash of lime water and salt. This prevents the 
adhesion of the interior surfaces of the metal together in the process of rolling the 
billet to the length of foe intended tube This is effected by means of rolls grooved m 
their mreumferenee. In the ordinary process of rolling metal, it will he obs^ed that 
It it simply elongated by the thickness being reduced, but its breadth is not increased, 
the tbickneas of tbe metal of the ” billet’’ in the upper and under side therofeno 
provides for this, and the tesnlttof tbe first rollings u to reduce ihe metal on the upper 
or under side to tbe same thickness as the sides The oval billet being rolled mto a 
flat strip or bar, has then one end opened to tbe*1engtb sufficient to admit of tlm 
introduction of a thick-ended mandril With this introduced, the opened end of tbe 
tnbe is presented to tbe rolls , the thick part of tbe mandnl retun^ m foe tube at 
the point of pressure , the tnbe is drawn on and opened ibroughont its entire length. 
The position of the tube in the opening up of the bar is the reverse of t!^ previous 
• operation, being presented m its Ittg^ diameter to the action of the rolls, ‘or at nght 
angles to tbe pre^mg operation, ^e adhenng webs or fins consequent on this mode 
of pTodoctiou being removed, tbe tube Is again passed tbroogh i^Is, to produce it 
an form perfoctly cylindrical, a mandnl in foe interior assisting the operahon. All the , 
operations in this vanety of solid tabe are oondneted when me metal is at a low red 
heat, the mets] of which these tubes are made, or Mantz’s metal, connsting of copper, 
vifo a larger percentage of zme or spelter. Imparting to it the property of being rolled 
at foe tempetature named, mach facilitating foe rapidity of pi^uction 

It may not be unmterestang to know that of nearly 8000 locomotive engines now 
In use on the railroads of the United Kingdom abont 7S per cent, are fitted up with 
aeamlesa brass tubes. If to these are added the quantity of seamless braes tubes m use 
m tb!b steam boats of the United Kingdom also, the united weights of these tubes 
gives a total of npwarda 18,000 tons of solid or seamless brass tabes m use by tbe 
various raiWay companies, steam, boat ptoprictoca, &e , of fou eountry The pro- 
dnction of solid braw tube in Btrmingnam, for these purposes alone, am nniitai to 
upwards of 8,000 tons sanuatly 

A very admirable variety of sohd or seamiess oipper tnbe, is now grodneed from 
foe worn out copper rollers need by eaUoo pnateis for printing cotton fobtics 'Ihe 
aid roller, with foe nb which bolds the roller on foe pitting spindle, in foe 
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opOTatUm <of pnofaiig, taken oat forma the bUlett it u redmed io outer diameter, 
iti iateraal duunetor depeadiog oa the dae of the latenul maadril vaed, llie 
rediietMm bung effected ae in the tnaanbctore of Green’s tube by povedhl dnnr* 
benohes its m Green’s tube, also, repeated annealings are re^i^ io fhetipera- 
tton of reduction or drawing down to the siae of tnbe required 'This method 
of prodoelng wamleaa eoppCT tnbe from preTioody waste material was intro* 
dnced m ISM, by the hto ^omas Attwood , tbe density of tbe snatetnl of wbieh 
the tnbe is formed, good at first, as bemg formed of wrought copper, la forther 
solidified by the “ modus ope randi ” in eoovertuig tbe worn out toller info 
a tube for steam purposes. ‘When subjected to great pressure it is unequalled in 
BerTle& 

In eonclnsicm, aa regards tbe manufoeture of brass and copper tube, but little 
remains to ‘be stated. Messra. Alexander and Henry Parkes patented the addiuon of 
pbosphonu and manganese to the alloy of bran and nnc, out of which lucomotiTe 
and marine boiler tubes are made, which th^ state improves the metal, imparting 
to It superior cohesive properties and also solidity The dtrecbon recently given 
for looomotiTe and marine engine tubes, is towards tubes eoDtaining a larger 
progmitum of copper, than even in those of “Green’s" mixtures. It » sUted, 
if me percentage of copper is increased, tbe tubes may be made lighter in 
matenal, and iml be less likely to be operated upon by the sulphates m the 
fhel , Finally, if certain preliminaiy details aa to the easting of the “ billets,’* 
from which the solid or seamless tubes are drawn, or In raising tbe “ billets ’’ 
up from thick discs of rolled metal, but little remains to be recoided as respects 
the improved manipulatoiy operatmns in the manufoctore of brass or copper 
tabes. 

TUBULAA BBIDOESL “ Itis a nationa] cbaraetenstic, in which we may be said 
to stand almost alone, that our greatest public works are conceived and devdoped by 
private enteipriae, the peonliar sagacity of a oommercial people appears, indedd, mott 
oonspicuons in their immediate appreciation of tbe important principle, that whatever 
IS conducive to the general weal u also to the promoters a certain source of benefit, 
and conversely, that the nobest harvests of indindiul enterpnse will be always 
reaped in tbe broad and fertile field pnblio philanthropy “ Such u tbe intru- 
duction W Ur Edwm Clark to hu “ Descnpuon of the Britannia and Conway 
Tubular Bridges.” * 

lu tbe fourth edition^the last publiahed daring the lifo-tune of Dr Ure — 
tbera was a long article bearing the beading of Fairbaibst’s TirBiXA.B Botnass 
Thu article no longer appears In the first place, it ought never to have 
formed a place m a work which has nothing whatever to do with eugineeniig setence, 
and in the next place, it was calculated to inflict tiie most senoua iqjury on the names 
of two men to whom thu oonntry is much indebted for works of aurpaasing magni- 
tude and dnrabibty Mr Fairbaim has obtained a repntaaon for hu mechanical, 
experiments, hu engmeenng dull, and his extensive knowledge, so great that he u 
placed far a^ve the necessity of Peking to assume any position to which he is not 
iairly entitled. 

Withont attempting to enter into tbe discussion which was, with mueb nnfortunate 
feeling, obtruded m the last edition of tbe Dictionaiy, we purpose merely retaining so 
much of the original article as is purely descriptive of the applications of iron to 
tabalar mnetures. The wbtde qnestion u so completely settled by Mr Fairbaim 
himself in his Account of the ConstructtoH. of the Bntmiaa and Conwajf Tubular 
Bridget, that beyond quoting hu own words nothing need be said — 

iBt “ I, however, cherish the hope that the perusal of thu correspondence will 
establish tbe foot that it was in a great degree owing to n^ determined perseverance 
that Jfr StephcHaoH^s ertgtaal eonceptum has been snceessfolly carried into execution, 
and that the elaborate senes of ex^nments wbioh I perfarmed have establubed the 
true principle npon which tubular bridges sbonld be oonstructed. 7b thte earfy eoa- 
r^pftoa / miks no cHuin, but with regard to the services which 1 afterwards rendered 
I must leave the estimate of their ments to tbe unbiased judgment of the reader ” — 
Fatrbam, Pr^ee, pi 7. • 

find. “ Mr Bobert Stephenson conceived the anginal idea if a high tiAutar to 

he am^nuiad ^riveted piatce, and supported by elwo^ and id such dimenuoDs as to 
allow of tbe passage ot locomotive engmes and railway trams throng the intenor 
of It” — Fbirhoirw, p. fi 

Thu honest statement by Mr Fairbaim hiuudf diows tiiat be had no intentum Of 
assuming the poaituHi whiiA belimga to the angmator of a great idea. Indeed, the fol- 
lowmg the dntd quotation, shows exaotiy what wu Mr FbrbnnitV paritKm. 

aid. “ I was asked whether soldi a design was ^aotieable^ and whether I oooU to- 
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MV otbar iiAaiar .Am ^ frib^ wlaA nu|^ prsMbt m fl» jan* 

Wkhtlwo^niatteiiilttdktataweltanbtdstftdoi a sunt oar^ study of Mr 
F^rfaaun>a«a voribabowi— , ^ i.,. t 

Ist. TliaS Mr atdxrt 9tep]»B«oa eonficiaed the Msa of a tiAnlir bndipsYhtongh 

^^auo earned out the wdunlaaty ezpeniaenU A>r Mr 
B<diertSlepbeiiaoa,atil detaoikfid that the use of chami as supporting tfao tohe 
mi^t be Atme #w«r irtth entiroly. , , , . 

Hist Mr. Eaton Bo^buon abo made experhneata and ealedatiou tor 
determSnwa the aciensth of Utbolar eonstmcboiiB. A careftii study of the woric 
alrealT onoted by Mr Panftaira, and ** The JTnfensta amd Cbaux^ TVhcbr 
JBridMt” hf Edvin Clark, vdl plaee Ae above three eagineera, «aoh one m 
hie proper, and eaeh one m a moat honoorable pouttoo. They have bmlt fbr them- 
aelveo an cndorlne monuinent, vrfaioh vtB speak to fttnre ayes of the eagmeenog 
powen. xa tho Mwiaatiog mu^ and of the jaeebanieal and mathematieal akill 
aseney of wbieh £at grand idea became a mbhine material fbeL The Britannia and 
^ vay Bridge! emit, the pnde of the country -wfaidi poeaeaBea them, tnnmpha of the 
eonatruDtive arts, and immortal mooumenta to the men irho -were aasomated m their 
oootriTanee and enecutimi. It s to be de^ored in every mpect tiiat jealousiln 
and nvalnea ahoald have anaen under cucumttsnces vibexe so mueh reDoin\ and 
ment vaa to be divided. 

Aa an oaq;nnnh of tho remarkable mtEodoeten’y experiments made in eonneetion 
with wooden Mordi Wales, we >muft t^ard the equally fanportant, dioogh 
leaa mmoaing tubnlar guder qrstem A tabular guder, aa the name impliea, is a 
bcdlowbeam conatnoted of metal plalea firmly riveted or ibatened together When 
sulgected to a traniverae strain or load tendii% to break it, the law, which la appli- 
cable to every body, be it solid or boUow, is observable The parts of the guder 
above the ncnttal axis have to amnge themselves to a reautaa.ee of a compresBive 
Btimn, while tb«we below that line are violently snlgeeted to a force tendmg to dra^ 
th eiFi asonder The extrepe dnctihty of wrought hon, and ita great power to resist 
lenaion, were wiU known, and m the earlier stages of the inquiry it was ronsidered 
ieaaible, and Sequent effm^a were mnde to arrange the parts m anoh manner that 
tbeae known x^opertiea mi^t be taken advantage cd m both the upper and lower 
aides «f the prder, bat vrtaj experiment baffled the isgenaity of the Gontnvanee, 
and natnxa soon taught the eonstmetoatbat her unemng laws were not to be die* 
regarded. 


Tbe dsaerij^on of one of die best oonstructed tabular girders will give the most 
oortuet «^ ee « their power and peeoliarxty We select for illustration the beantiftal 
bMdp > erected iusxom the Trent at Garuborough. Fig 1829 represents a general 
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dbvafaon of the bridge whieh eamea die Lmcolnahire railway across the Trent Its 
total tegdi u 832 feet, the two mam spans bemg l»4 feet each Tbe width of toad- 
•way between tbe two mam guders u 26 feet, gi^g ample room for double hues of 
railway. Thowi^ of the centre pier is 18 fo^ and the tabalar gtrders have a 
bearing aa«a(& land abutment of 6 foet JRiy ISSO represents a orose-eectiOD form of 
the mSm gixSBa,aai. to due we mast direct e^cul lutention m order to the 

pecnBantMstdtheayBtem wdl anderstood. The haq^ of each girder fhan end to 
end is 18 fimCf this paralldsna is not dm best form to 0ve a sUaximutt nsistaisie 
wrth a amooMt of amtei^, batftora the firertier fteilities cooatmo- 

tMMi iamfonible to thapa»ab«l»*rm,aodpTacticaUy foe Mportionsof the stren^ 
vmy Se atyatoed hy dm thsrkgfsifls, meiead of the Imear flimonaTona of toe 

sane. 

ni&toimqfAiOMwv>-Tfaahoffoa m ftantod of douhls toidbiMet of hmg 
tolled pfatea, oonneetBdtqgedierfo toe manner hcMefterdcserihed. Midag eolg«cled 
■ably to artowde abaiardto toatenpS hr oewflanaed as mueh as pstotbie, an pi to 
that jart of toantroeftoo fo ope jmbntoen solid ihaet, wl£li, Jf paedmhl^ 
tooiddbetoahtotdistfSbtoMtoOk fona, Each pbto fe 18 foet Idm liy 1« foolbi 
n^vaejSg in tortkiwasnoftoidiB* to he poemwifitwn the centre fitoUfanali span, 
where tbe grcatcatnimoimt of mateiM ie acra mu Utwi. The hottom u aewawTily 



WODdBa. 


vMMkBrikM tr ffShn ofitriNis TliMf Ib-eite 

AedeiaweUtttf ttevJiAflr ittdt ’Tta JdNA* •!« xuds 'iri^ 
«gUMnnl«avet^ piM 4} te^nrifla. MTiaiirBi! rtlM cf T iron. iriQ«& 

v^Md €cabh thtn. tp MOWiiMk ihair ■oMnw; 

tfia mW bottom of iM riidflfk f 

IJm if tike tUa ^it ^ jbidc^ nov^ uA iagwshy ere 

obawnMtk A «beM 4f Ivpn, luce aabeet of pa^i b ewlj pm ont of Aepe 
IqramnpmdTCttiaiB. &ennBplMS^«iMlm(o»eeliDMt«ll power of TetwtBoee. 
A akert flreanuBait mntiag paii^ wlAea vheo placed on edge viil mertfy snppmt 
itaet^ vbea roUed into a eysoaei^aaf 1 iad^ dnuaeter, mil enry a eoiMdarwle 
wei^t la the aaae maaner a mean aeofioeal area of plate, if fdaced in ^at sm^e 
fiira m Hie tim of Ae l^em |^er» mrald cnmple ap with a ooiraparativeiT emeU 
wai^t, tm wtan diitiAoled aeoerdmg to Hie oellBlar syitem, aa ladMoieA^ the 
Huhrall nq>eniiMOii» it oOsn estraordintry reelstaoee to cunpreaaioiL 
Tkeealoeof HiiaaiTaiigemeKtwaibe nDdmtaod when it i> atated that, notmHio 
atandbig Ae aeperior temeity of wroaght hod, a welt oonatnioted tebolar glvder only 
letaneaaneMeieof MedmalBKaiaUietopoTerihebottoai of la the 
girder (lee^ 1881) i^top eompertment u 8 feet } indue wide, and 10 inehea 
divided bf a ventual plate into two reetengDler cells, and all flnnly cooiwcled by 
nvataandai^iiOB. ^hoae angle inniaeonBtitateuiiporteQteleiDeiite Is iteatpeny^** 

1631 



SInBeiha eoBAmetion of the Trent bridge, fhe coat of eonatraeflon of tubular garden 
has bean mneh diminiafasd by a ddSbrent dhaogeueot of the parts of the t<^ oom- 
nartmenb as Hunra in Hie fy, 1838 Ttfia form u eqnally powerfu in Ha 

1888 



reaiataaea,^ WJbaHw^anodaobridgaveodies l8Dor soo6et,«he top eompart- 
mentiiamto^aaaliovn In A.18>^ amlaAeit bimste (OdBetaa Aowo hf^ 
bwadVoBOiioedHMtiaawiytoaaoiheodlaanicaao^nMd^aoartoam 
ofinaeetiaaM edit into ftvfto fufsaaidf pauAitig OT ragoML 



Iwami, M diawn in Ad annexed ISas. Their oonftnietioB ia now mncli ^jder 
and equally good, thua,^ 1836 


1834 18» 

t 




If 7 »* >1 


1886 ^ 


7^ Btpehnff o-Dpon the Jndiciona futwnnn of the ^tea together d^penda la,* 
great meaaiire the aafety of a ttAnlar girder bndge. The ayatem of metmg toir 
lowed in the aeveral parta ahould hare 
refiBrenee to tiie atraina which ocenr in 
thoae parta What are technically caHed *%- 
** Up Joiuta,” where the enda of the plate ^ 
ororlap dheh oiluBr, and ate etnmeeted by 
aein^e rowbf nreta (nde 1887), 
ahould be aroided in erety part of the 
atmetore, aa they bare been ^proved to be 
weak and inanfflcient. Hr FairbaimCi^if. 

ZVaaa pan iL 185S> girea the Talaa of 
rin^ aM donUe^ireted joints as 70 and 
06 mpecttrdy, the aolid plate being aa- 
■naaed to he 100 

"Bntt joints" and oorering phtea are 
need thnnghoot the gMer, th» Ingtfa end 

anhstanee «r these oorenasidatea and tin — 

mimber of neehi ■nrying aeeordlH to 

to eanh otoer, to as peatiim of tbs sfertia Oe iMgMBt dlel^A n lip- 

ped, axe eorerod byatiipaof aaflleient width to raeohre a daabh row of lively «aer 
oneadiiUeaf tteja^f^aaabminjf^ltM. Ihk anaavesaent eflb«|a% 
Bnmadsaom6sBehaifcat«a.faidieated in trooU oogqr waPeWW 

JaW na^ and the lowi 'very graac. In tha topa the tiweta aie flBww te Mittod > 
ImIm apart firqn aantap to eaaftra^ 





^ iatfMA 4ir 

iils |iaM«i ^ im M «« 



itripi «ov«sAff tfte <f«ni«iii jdartijgf iHh 

■IV> *» «tlStMM» iod p««Dt A« <91*^ 
<il Af top«Bd bottxw (Tide fig 1840} Tte 
A* Anisteiiif a9MMA«]Mh««i thdstnpifhK 
to Ae cgctenul elerttua of the prder the ap 
ItQMDoe of« eetaae of plods. 

In the hottrai an exoeedin^y ii^ienioai aod 


bflutifU an Mig e m opt of nretms bsa hera in- 
UMneed by lu>. TaiHnorn. It u endent dint 
to join two ^atee togeAer (ihew two plates 
having to raust a Am t«a^g oonitai^ to 
Svante them) a eertam nsmW of NTcts or 
pins a» required, and aisiordiog to the old 
Bjitem of jointiBg, these nrete were placed in 
angle rows along Ae edge of Ae plat^ hemg 
in &et either stni^ lap Jolnla aing^ bott 
jointa Sniqxise Ae pl^ in fig 1841 to be 
each 8 fwt vide» and ^ inch Alc^ and dut to 
connect Aem than were wanted 18 xirets, 
1 inch diameter it u endent the resiMing powera of the pHatee are weakened 
exaOth by the amoBnt of matenal ponehed out, in this caae ooenduEd, Ae eeotion 
of reaManee beng Aroogh Ae line a b, nnd not thronA Ae hue e d. fiiit*if 
theae 18 nvet% instead of being plsoed all parallel wiA ^ Joint, are arraog^ as 
abown bifig 1842, and covered wiA long ** corenng platea" inatead <* atr^^ it a 




equally evidoit Aat Aey ate in Ais pontion equally fitted to their da^ of joining 
the {dates and Aat the pnnching has weakened Ae reaiating powers <x Ae platn 
only ^inMaadof Tneee propofTbona will readily jexplam Ae saving in material 
and wfii^t which hEr. Fairhairo’s "chain nreting” baa effected, and Ae jRolloviag 
Ague of Ae * bottom" of the Trent bridge will show how it is piaetiosily applied 
1848). The joints of Ae aog^ irons in the bottma are nlso jointed by b»g 



comarpAm^M IM 4 ,witi«h»avie* of a Aect hngA 

oftheV8te«^Ae«|fe1^ j^drdes^’ehfhtg tSma desorAed Ae AhidM rirdw 
htUgehaltfhamtBtdiMMtgesMyaAafde&A^ ^sokce stAeftaiawuqr fyam 
(Jtt 18 <a, gtft ftadtato m a ^ art w as tiff Ae aystem whiob hdve gtined Atoar 

oad ^lnwpltq|rTWals|^GMw!<~Thelimils«d Ahiul^ 





to cxtoiMton at one and the same time , and w nearly all matenaHi iAr vne^nal 
reaihtancea to the two fbroea, direct expeiuneBt can alone detennnie the ocaec relabTe 
piopartiona of the two parta. Thoa, the reaiatuig power ctt caK iron to ootnpneidbn 
ifl nearly nx tuaea greator than that whidi it oAm to extenaioa { bnt Mr. Fauheuv’e 
ingeniooB diatribniion of the wn>iight>iiDn plates in the **cdlolar top" has enabled 



him to fix the relatirs aectkmal sreaa of ^ tops and bottoms of toholar beam* m tbe 
ratio of 18 to 11 

The tafileB m theficdlowing page show the proporuoas tor tabular girder bndgea of 
apaas from 80 up to 300 flrat. 

Mr Fairbainra tonnnla for ealealatiog tbe atrei^b of tnhnlar girder bndgea baa 
been mnob diapated, bnt at tbe same tune u baa had many able defeodera, and may 
* be followed with perfect relianee and aafoty If it em. it errs (» the right aide~tlto( 
of imderstating the real atreagth , it u 

where ie>*ihr centra breaking vdght in tana irre^ectiTaof foe weigktirf the^rder | 
a>»Beetioiial area <rf^bottom m indies, 
d^depth of beam fat inaheei , 

c«>a ooaattat desired ftom expmonent for foe pertioolar fotm of girdoiy and 
{«• length of goder between the aapporta m itt^ea; 


The formula alwaya assKmea a well nsada and well proMTAoned glEdsr, harhit An 
idattva areaaof la to 11 in the top and bottom and foe duin nretiog. 

Tlw eoastant c for foe tobolar andeia am hare deaeiibed waa aaoortaiaed to tmfoOk « 
Let ni new fi9d by tbla formula foe atreogifo of wna of foe j^olH af foe Treat b^itaa 
wlfofo wa ban deaenbed. By rdhrenoe to 1880 It wffl be atotorfd fo^b t r a 
4*144, and 1*1848. 

_ ade^ 88x144x88 . 

“'•-r' — iiw — »«*• 




«il 

lNtw«BS ^ aB^mtivdl tutviM- 
pMtfedfamoMpflMlia&tetatieWiiw ’fU w tMW . I^ow flw -w«i^ « lUf 

«bte}fM]rj»iM«>70lMi^jaditttft!fii^l»Mia1«itbttBaalherftsn«f«aa> 
ttraottcnwadAsn^ioikTDBt^iifiMilL l^eaiitre«ved»« «M«bder 

1>eliis M4| toM^it voaU outt 7S9 iMii Miuny iMtnb^ iHot wtir* kngft, 
«^^f>bMBgt»otorio gbd«f tt>lhehrrtge,tbai QitmM3ta g M re^a> rfthg tpoctore 

lamftoiidsniidavlWIim ItwoidifcepoaBtl^lwbothiiiMf ofimihrigrbcisp 
MiMVdinthiMvy gootoMiBiktQlMmftlaadoB^ Into cf itoit >50 topv «k 
»ad to nno tB^ sad «« tnt M thee te a BWgm of stNogA of fix tiiBM flw 
grerte*ltooU«lQB>. Eti|pa^AfIteutipiiiiimMtotlw«xMMofiiTaiflai«liioh 
nisdedrddietiifttndvmyittteliMiflMnildpoMew some an ntufied witt ereo w 
WaaotoaittebradaQgatraa^ntiirMliBieBtlw load) Iwt with a aonpantivd^ 
antned matecial»aitd tne nKHreower liahla todotmoratwafroiixaimoiphien ufluesooB, 
to Jaiger exeeaa la to better. 


^ Thbb dtoiiif to AiyNiito» 4/ TVhto <?irtler 


Bpm 

wvimt of 

IVMlQOa 

Sw. Arm of 
Oottoa of on* 
Ohdw 

Bae Afw«f 

'tiST 

ISStK 

HiAUs 

Vott. In. 

Tbu. 

ladMi 

Inches 

Feet, la • 

80 0 

180 

14 68 

17 06 

> 4 

86 0 

>10 

17 06 

19 91 

3 8 

40 0 

>40 

19 60 

» 79 

8 1 

46 0 

>70 

> 1*94 

>5 89 

*^8 6 

60 0 

800 

>4 88 

>8 44 

• 8 10 

”65 0 

880 

>6 81 

8118 

4 8 

60 0 

860 

>9 36 

8418 

4 7 

66 0 

8«0 

81 69 

861»7 

6 0 

70 0 

4S0 

84 IS 

8961 

6 6 

76 0 

460 

86 66 

42 67 

5 9 . 

«0 0 

480 

89 00 

46 60 

6 > 

66 0 

fto 

4144 

48*84 

6 7 

•0 0 

640 

48 66 

51*19 

6 11 

S8 0 

570 

46 81 

64*08 

7 4 

100 0 

600 

48 76 

6688 

7 8 

110 0 

660 

63 68 

68 56 

a 6 

110 0 

730 

68-50 

6825 

9 3 

180 O 

780 

8888 

7894 

30 0 

140 e 

840 

66 25 

79 68 

10 9 

150 0 

>00 

78 18 

Cl 

8681 

11 6 


Toils toisjh j to Aeporttoiu qf SVi&tcbr Otrdv Bndffttfjhm 160 to 800 Feet S^pan 
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l UpInrtHm efAt Ji f yt Hg t , ^A$ JEMbK OSritrA^ «wr fif 1IW»* 

j^MHudtuar BtatMvn, 4 

l«47kM«lratioa<triidBviMQftb8pnlBi^ttefcWft.tai^|ptf 

M CB»^ btM ^IgCet. 

^ IMa HAtraMne Motion nf tk« Mdge, ikQiriiif tho ^Im of i&o mm- 
fmuni, and the erw MclKon* oftbe ootaMe oAd luddle gn^bni. 

1849 is aa mlaived trasaMrae aeetioa of tite onttide ^td«r, lAoviaig fte aft- 
tae&nmt <rf tiie oMaa-beRma^ trIiMi ara nreted to tbe botton of tiw gird«» exidi^ve 
of two bolta tfo, whioh extend tteoiq^ the bottoBi platea and aagla intimf tVttMtt' 
and the top and bottom pilatao of tto oroea^heam. « 
ttg. 1850 u an odai^ view of a part of die aide of ihe laiye gitder, exhOdtia^a 
traastetae 8«eti(« of the oroaa-heaBi at &, whitii u made of wnwohMaao, with tto top 
and bottom piaftaaMproportHMiedta to oqaalue its pewe» of rM&tanoe to the force ot 
rampeaami on tbe top, and that of teowon on the bottom. It abo eodubiti the mode 
of nreting op the junta of tbe ride platei with the eorenag atnp e ooi and tbe 
additumal atruigth aa obtained hj the attaebmeot of T ifon in tiie mtenor cf thd 
tube. 

1851 10 a plan of tbe bridge, ahowinff OB one aide tfae platform and the rtila, and 
00 ue other toe eroM-beame, whioh in tini bndge w» plaeed 6 it aaiisder» bot m 



tiwee mom moentir eonatrseted, I bare plaeed diem at diatuoBe of oofy 4 ft., and 
conaideT tUa arrangement wefotable 

Prom tbe aboMaeaenpoon H wdl be aeen ftat tbe whole la a atrong and perfootir 
ng^d atnctoie. With three longitadinril girdm, a bridn ,of thia deaerip^ wiU 
enpport n huul eqoally distnhated of 740 tons , and in mSer to render it safe mdor 
crem ipeeiea of strain, the middle girder ia made nearly donUe the atoeegtb of thoiw 
on iw ontiide. Thia u eaaential, as two traini may be paaBing the bndge at the aame 
moment { m which eaae the middle gndcr would he aablseted to a preaenm e^nel to 
doable the load on tbe ootai d e igiidera. 

In tbe ooBstnMhon of bn^jw* of huger ^jen, aftfioeem geMnaSjr praftw oaf/ 
two large longttodhul girdera widi streqg eroaa-bcema erraiy four of aaBeimt 
length to adr^ two Imce ef raile, and snaeiest moea for two fraina to peal at Ae 
aame tuna This aiode of conatmetion ia wafonilile to tbe thrm gwderi, sa it effaote 
graainr tin^iBei^ b the atnetnr^ and, nraaa emy eHwanaee, lenden dm bf^pi 1. 
aqnaDy dfo^ve and aeenra 

Por the de^ iba atroetamof dm Conway Hid Bffiiaimm Bd%ea^ dm 
•Bader maal he mfoned to the worim alna^ itaeted. 

'TUFA, A Tticanie pibdttBt See Uoaxaa, BnwatnK 




TOKOStssr. 


YCFOMCn^V. A wA icMaMbt besc,tfUeli vas itapatM lad wMiH ht 
mtioBK iafl w’fl wfc K dnw bm asoMr ^ te vow know m 1|iic tmdn. 

tola MSTAL ii w lUoyof ia««r,4M^»«ti4 laHl} madesc Tdak Ba«te. 

TUMQSTER (IVqafitei 9r.i We^nmmih Qtna) 8]rttbol. Ik or W ttt 
name Udwired tteaa . &e prineipia ntaeial from wbick it a<ft**haWfti Ton^itBD, 
SvediA« hearir, ««m, atesM^ «r WoMcua, G^niaii TSW metal vaa dbeoiwad 
tythe tettben DeXatyaTt, akaqt l7S4,dUMl7 after dueomy of timgiho aiAd by 
gdbede, fkrem ^iriiaiin it U wMoetiuM ealled ScbediiBin. It ia narer flDimd m tbe native 
state, bat is produced by a vaitey «l pioeeaaea. Fuat, and mms eanlT, hf miaisA 
<be dried and finely^powerdd^tangatete or Utongitate of eoda vlfti ftaely'dividcd 
cbareoal, s«di as wi^blacA, plaeiDg the mixture in a crucible lined -with choKoal, 
eoreriag it wMi ebSMoal la povdff', and Aen exposing tbe whole to a steady red 
beat for two or ftme faooxi. ^ removal of t'^ emeiUe and cootmg it, a potnus masa 
IB fbiiii4» from wbidi the soda !a removed by sedation in water, and the aBcoosamed 
eirboD II sepanted by washing it ofl; tbe meMl being left as a bnght, glistening, 
blaekish-grey metalUe powder. It may also be obtained treating tnogstic acid in a 
iinular manner, or ^ exposiqg the add at a bnght red h^ in an iron or glass tnbA 
to a onrreot of hyungen gas. Tungsten u one of the heavieet metals knoiAi, lU 
spMudo gravity bemg 17*913 to 17*8. It leqmres sneb a very hi^ temperature for 
f^oo that It has never yet been obtained in mass, more eommonly as a fine powder, 
but sometimes m small mins. It is not magnMic. It is very hard and brittle. 
Alone It baa not bren rendered available for any nseftil pnrpoae, hut it baa lately been 
employed for the tnuinfoctnre of oertam allies. Tungsten is eomparahvely u rare 
sabstance, and is remarkable for the very lunitM extent to which m nature it lafonnd 
to have beat mmetalised by ecmibinaticm with other substances. &i ome these 
does It exut as a sdifiaUs base, but a« sn acid, as m wolftxm, aolwfto, yttro- 
tantalote, and the tungrtate of lead. 

The moat eommom ore of tbu metal is wdftam, known also to tbe Comuih miner 
as oal or caUen, and gossan. It is meet commouly foond associated with tin ores, 
whidi eontam besides the blaek oxide of tm or cassitente, the metslho mmerals, 
aieenieid irtm, copper, lead, and sine satphides , bnt its pecdierly ^mctenstie ^ 
soeiate » the metal molyb^um, feu fbe most part mmeralued as a sulphide. This 
metal is remaikable in cennection with tungsten as producing laomeno oompoimdB, 
and as bavuig bodi its equivalent and Its qieeifio gnvity equal to about one wf that 
of tangtasB, Aqy bemg re^ectivdy as fiolWs* — equivueots, Ts^ 9$, Mo, 48 , sft gr. 
Ti, KrSS, Mb, 8*Bl« 

Aaoo^ miners wolftam has the renatshon of bems an abnndant mineral, but on 
cAess inquiry H m found to be ocmpanuvely tare, eehotl, specular, and other iron ores, 
and gossan being commonly mutaken for It. From its association with tin ores, it 
has been until lately foe source of great loss to tbe mmer, as it was fonnd quite ijn> 
poaeiUe to e^ante it even to a moderate extent ftom foe ore m oomequence of its 
^rcifie gravito 7 1 to 7*4, beiog so near to that oQblack tm, 6 8 to 7 0 

Tryes^hi bu MUneraV^ CoEna'lHeasi8,17TB, saye,'^ Alter (ha tin la separated ftom 
all ofoer impnntiea by repe^d ablnhons, there ruiiues a quantity of this mineral 
sabBtance 0^). whieib beiog of equal grsvi^ cannot be aeparated from foe tin ore by 
water, therefore it unpovenshee the metal and radnoes ita valoe down to 8 or 9 ports 
of metal for twenty of mineral, which w^ont Us brood/ ao called, fotch twelve 
* for tmenty ** This description of tm ores oontaming wolfhun wu still spplieable until 
a very recent period, when a new proeess was invented Ur Hebert Oxland, of 
^inoufo,aiid iT- him tuooessfolly mtroducad at the Drake walls Tin Hme^ at Gniuiis 
like, on tin banks of the Tkmar, where it baa been oontnraed in operation ever aince. 
At fokmim^nlthoagh foe tm ore raiaed was of exoellent qnali^, m spite of all Aat 
eoold be dene by foe eld prooeasea, it was left iHoeiated with so moeb wtdJVain that 
tbe ws focebed foe Weit price of any mine m CornwaU. 

Atfoo^aaeof foeintracbofottof foe mooeas foe greater portnm of foe on was 
■old for per tea, Tbciinmivssiaitotaeeted^ it wessogreatfosttbessnieeort 
ofonsoIdfiM'dSHlperton, The Drake Write ores arp sow known as the beat of foe 
■ine^ne in Oom«aU. 

,Tbe jtasoen is a tHttSlaitrBfont fif fbeadvant^ obtainable bf eanfol dteeet 

Ttifinmeeaioantietabi taking ocpiaaixed wifo wolfram, dzeand as oos^kti-ly 
as pcaiiSte by tbe rid prootas^ asri living asentriaed hy anriyns foe qiiai^ of 
woUram eottfoteed fo«^ fo«a foerswifo awb. a qpaatity df soda aaa of 

known mine ae ebril riM an ew bn ki tt of eoda for emnbuiatHm with foe tafogide 
nesdof foe wriftaigs,wb^UAi^tta4|^of b»&ndmeagaBeee} fonrii^^te 
poewiibeiugbygalriBsrieatPeost^foeiaerii^tniigriateefieBnimdmangseeee 





iiito fte wliAb tinigpMAiillMi* Ae 

anelsT'diTideA iM» wd <irfl»ir 4 |NtoaBe gnvl(f«i^ ■» dne flialferttriy off 
wiihwMnr 

fiv« to tea e«t» u TOMtod Jn a werttod to g; 4liif»tfe 
oaaeMl-iiitolHdof OeemiitraBtsoadunra m theaaaendffigmi^ fhameaf 
tke cast hNm beau atteidfldvitli ^ 

<xmdera.bleMoixiBiy in thacea- 
ffomptxm of fbd, and it u ad- 
mnablj veil adapted the 
ealcioatton of ihe nv ore\ tar , 

{he erolatiea at the tnlphnr aad 
inenlo ccaitaioed m them, but it 

la eipe^Uy neoewary^ ma^d rf — 

ezvvn of the tm^ee, 

OTer*tbe bed, aad from tuae to 
tune 4t iB^ tamed orer by the 
ftiroaoe-aiaajuAilthe vhole masB 
M of a ddMid heat, enuttiog a 
slight huamg aotmd, and m on 
inapient paaty condition la lgil 3 

sucoeHive qnantitiea the charge WSBm |^h 

la then dravb throagh a bole in wSB 

the bed of the fiimace into the 

wnnkle » areh beneath, whence Ea Sr y ? 

It u removed to oistema, m which 

It u lODviated with water, and ^' '^r^^^ iPrWVSJtWSIlBISilSuHln^^ 

the tongatate of soda » drawn [I ^ 

off m lolutioa The leaidnary U k ,, Wm^ 

mass left in the cistems, — the 

whole of the aolnble matter 

reaioved to the bnmuig-hoiue ^ 

floora, and u there dressed over » 

again in die nsnal manner, the ” f? 

final product of the operations -r r r" — - — r' — 

being very nearly pure black oxide of tin The liquid obtained u either evaporated 
tofflcicntly for crystallisation when set aside to ow, or is at once dned down to 
powder ^ The crjstals of tunESfate of soda thus obtained are cofourless, tranaluceot, 
of a beanfifol pearly lostre, having the form of rhombic pnsma i» of fonr-aided, 
laminu The composition of the crystallised and of the anhydrous tungstate of soda 
u as follows ^ 
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It Ins been proposed to use thu suhstanee as a mordant for dyeing pnrncMea, os a 
aoaree of Bnp{dy of metallia Hmgsten for the mannihetiire of allt^ m me aaann- 
IhctaM of tlw tuiqiRtates of fime, baiytei^ and at lead to be Med as pfgmeatr» nttft 
afill uora raaeudy it has been found to be Talttshle, end pnforaUe to aoy^odwr 
enbstancekfor renderiogfobriM not lallammaUe, bd as to nrev^tbe terrlUe aemdetdi 
aanstsody ooeornagfiroB the buraing of bdiqrf dresses. Porfofopwrpose a patent has 
latoly been ohuised by Messrs. Vetsmaan and fq^wsihdm. 

For tbe n^nfooUiM of metalho tfleyi a p(^t has bees obtdnnl tgp 
Oadfoad, M a oooBouiaioatws fooa Memm, Jacob aad Sosto Stostaf‘r^«ii0l^ 
Snjdity, naufootoredimder thb patent, la nbw 
ly 
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Ad ni^M «Aii^ cf M«0 b, fa Qb 
j fa)gfl i t fan <if t#ofaflfa|W<wrt. A# ««bI Atabad mAa cwmdfai^ irdl vn^ 
tbs iMumar It fa ^vj hasd ud ftw grained, tad far tioaid^ «m daodtj » 
an^niifrtotnyoanritBdande. Tbe«iAr«dlo;faitfaaine4V«^oAagt»«traBe 
beat fa A dnnoBl-Ifaed «ra^e a vfafaM of dean powdnad wHfram vitb fine 
cnTfemaeceoanafav AbhA,aifad>grara>etdlieapoiig 7 Ba|tiaofaidiMdreaenaikag 
BetBllfataai«i^ Tba sompaaitBKnf AnalfaqruAawa fa the faUowmg afatement 
of the eeopQHfion of «ol&ui 

rmg^wM. OxMft oT iiMi«nieH 

Tnttgtfea Td-at traa lT*7ft Manganae 4*00 — 100 

Oz^ten 19 M Ol^geB 8*07 Ozjgen 171 > 95 84 

195*84 

Tba toagftate of loAt fa med m dyeing \ stetallio timgata, or native alloy, la 
dao naad for the wnanofactore of paobfo^ or Bntaimia metal, by aliening with 
noppefr H)&tui 

By Aeao naelUL ^upLcatioss this metal haa already become a deuderataoi, vfaich 
only a taw years amoe was regarded as one of the most deletenons aftsooiates ^ tin 
ores, and tho only one that iras perfectly unmanageable — R. O 
TUBBllTE. Namberless are the Taneties, both of principle and of eoastraction, 
to be met wifa fa the medianisms by wblch motive power may be obtained from falls 
of water Thaohief modes of action of the water are, however, reducible to three,ms 
ftilowa. First The water^may act directly, by ita weight, on a part of the meefaa- 
mim whioh deseende while loaded with water, and ascends while fee from load* The 
moat prommenC example of the applieatl<ai of this mode is afibrded by the oidinary 
hneket water-whed. Second i llie water nay act ^ fluid presanre, and&ive before 
It some part of the veasel, bf which it is confined. This is the mode m*whioh tbe 
wateroBOts fa the water prestare-oogine, analogons to tbe ordinary hi^hoprewnre 
steam engine- ThiM The water, having been brongfat to its place of action, satgect 
to Ae pressure due to tbe height of its Ml, may be allowed to issue Arongh small 
onfloes wiA a big^ velocity, its inertia being one of Ae forces esaentially involved in 
the eommnmeatioo of the power to the mee^oism Tbroaghont the ^eral class «f 
wheels called Turbines, which is at wide extent, the water acts aotiordmg to soma of 
Ae vnifatioiis of whidi Afa And mode is sosce^ble The name Tarbme is denved 
from tlw Latin word farfta, a top, because tbe wheels to which it is applied almobt all 
apm maud a wertual axis, and so bear some emuidenble resemUance to Ae top. Jn 
oar o«m eoaatry, and more especially on Ae continent, torbrnes have attracted much 
attoitioB, anff Aany forms of Aem have been made known by published desenptioBS 
XVrihmet Jiar mnnng pvrpom AUbough Ae bonzontal water>whed has been 
known and employed under varinns fonns from the highest antiqaity,and has latterly 
been improved by Fonmeyron, Ftmtaine, Jouval, and oAers, so as to rank among Ae 
moat perfect of bydruilic motors^ it has only reeentty been applied to mming uses 
{puminng, loadings &cX where so employed its success can searcely m said 
to be yet dcoided. The failures may ha attributed to the following cansea. First. 
The plan of eansing the water to flow simnltaneoMily Aroogh all Ae buckets, 
neoeiaitatea Ae use cf wheels of small dimenuons, making a very great nambOT of t«- 
voloBms pA minute, and Ans requinng a oonatdcrable tram of intermediate gear to 
rednee Ac speed to Ae working rate. S^ndi The oompUx nature of Ae ^g sluicea 
* empfoyed between Ae guide curves and the mouths of the buckets, readers Aem 
unoNPWn fa actfan, and from Aeir small ddmensiona hsble to be easily cbefad by any 
meclwical impori^ in the water , aod lastly, the lubncatiott of Ae foot spindle A 
Ae 'veedeid w£^ iwvolviag at very great velocity, is attended wi A considerable dif- 
flodty and faeamnfanee, eapecaaUy where Ae engina-room m at a consideTahle dm- 
taoee hefaw tbe sojfaee of the earth, and It is requisite, as in Ae ease of pum^g 
wheeta, l» kdep Ao nwehuteiT in actioa eonunuoiisly for long penods of tnna The 
form of wbosl at whufa a notice fa here appended, was introduced into Ae Saxon 
muwi about Ae year IM9 ^ Herr Sehwemkmg, insspctor of mschfaeiy at tbe 
Boyal Jfhiee and Smdtlj^ works at Fteyberg, and sfa^ time time eeveral have been 
ittfedpecAfor paanosg, winding drrmg etampheads, ^ The example tctecited for 
ifantratioD was bulk to take Ac ^bee ef two overshot watsrwhsefa, ei^iloyed » 
prni^g water st Ae nAte ** Cfanipniia Fitedrieh Angost,** it differsfrom Ae usoal 
fonacf iwinne fa having Ae wkefa pbeed tertlcally, aod in haviag the water eup* 
pHedAreu|fa a iwelt number of^MeeiBtvt near Aeferweetparti In thfa latter re^^ 
It reMdnUH^lMtgeBttBS Mrinae «f Gbnsusl Foaedet, Afa i^flflbreaea, that 

water flona fjrnti Am faner to fla outer cfalaBaSfehee, iBafaed of As (AenawaytW* 
urAoeeaefalfaHotot'iwlieoL The oonfanfatfam of Ao wheel mfafoOows- «, jh 
180A,faAeMfa3faitofa«fsMt{ioiifalifaltctrrfasAeeeaAqgfor AearnAi^wli^ le 
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incbes d«epi, meuared ndially, and of a total hoiglit of 10 &et S inbliea , Aeie tvo 
rmgi are maintained at a diatanoe of 6 inehea iqiaitf by meam of 44 dieel-irwi bncketi 
of the form diown la the niuller detailed figare,i^ 1895 , the drmng 'water u adnutted 
throogh the preaanre pipe, & in which la plac^ the ednuarion throttle. A and turned 
through a pipe vi rectangxuar aeotion (shown m the amaller figure) into die ahnee boa, 
a, which cont^na the two gnide onrrea, m, o', which are movable aboot the oentrea, 
e, o', means of the levers, f, A, by means of theae 
guide corvea when fhlly opened, as shown in the 
flgnre, the water is admitted into the bocheta m two 
panlld atreama or Jets of 5} inehea in breadth, and 
1|^ inches in thi^eai, the power le transmitted 
fnna the axle of the wheel bv a pmum with 88 teeth, 
which draart the large toothed wheel, «, wfaioh acts on 
a thud shaft carrying the pump eruka Ihe wheel 
IS eonatrocced to wwk under a head of 147 ibeA and 
makes aboat ISO revolatimiB per minute^ with a 
maxunnm qnanti^ of 560 cnbie feet of water, equal 
to neaily 175 horae power A seme of dynamo* 
iDutneal axperimenta on a wheel of atmilar con- 
atmctiQii of 7 feet 9 inches in dhoneter, with a 
diaeba^ waryingfirom 99 to 184 eubio fimt, -with a of 108 feet, gave an availaUe 

du^ of fepm 58 to 79 per uenf., the numbv of reiolodou -vafyu^ ftmn 1{8 to 148 
per xainuie, * 

bi oeaolaaioa it aaay he reoArked that the -vutieal tnthme mg be wiployc Awitk 
sdvoatage when fee araUaUe fell of water u too great to he emidoyed eo a aii^te 
overfeotwateT'irihoett cndialthsogh a Ibm perfeet meduM tea te waterdweawn 
engine, H is of amq^oSBatnouon, sad aray he ptefemd where, feeaatehacdnte 
or jddl^aatBih«ffeanNfe,ltheaomea drfkoft to oeaabnet autene ahnte 
or -ohaaS |ite underffnandL Inpraedaeit iafemidneBBaiery toaeaweaad te 
Wldt a «a«v ^ wooA in order'topnraat the aOaeBt water Viag|*«|ecied 
tMoafeaiaeeMiUtagiawitioa. - 

A fete nwdd ofcM of thte teldnesi two aete of 






ftS i j m itul i C 

iRttr fuOm tdfc n i irtKW m 4 tt wlji^f. «e waf vedtsr to tiM JVtoAiiudlftr 
Cbift«littiKXai.SMd lilto WULmA K&SlbrlSMt to toe JUrkcft jl«r dto 
Bmf- mdMimmmtm, torJW mai WH» Tfca «d|§e«t nf tvttoM s totoM « 
a^^maia Wtoteto^ J tfw i ri i iwfw ^Jliictoiiayy orf KeActMw^ 

nwito «to itai tor TVfMm iMtf Viptofatorai, UitoBhilim, 1944 , le toe tost aai 
■M«toto{toto«oc^ini toe 4iMMlr Soticw af twoejvtm% Jottvsl*i, sad Foo- 
tone^tomtosve to to Anatf to atodanoitoiT Tnstiwea Wafenr F«v«r, to 
tocito I toe or^itoslnffiM ef ftMmgmtt's tadne u pablitoed w toe But- 
lilto to fa &«iw d'2toeM«nipaBiMiC tor 1$8to ivravt new foms M» BObeed Mt toe 

TMioto ^rtiinim Afiaergaad:*li ftrflwsiiw MaintL 

TtotoMM Vortec Vtod tos toen fp-rm to « modJAestios of toe ivUiie ly Hr. 
l^uaaeltoosiMNi (rf BeUtot. to toie mseMoe toe morae wtod is itoeed vidm a 
etoatosef a Bonlf oireelsE tom. Tbe witr is faneetcd tote toe ehasilier tati^- 
diU7attos«tocaMtoeBee.SBd-toMitreedTesarBpid»ouonofrotetno. Betsioug 
ttos aeton. It {MSN towMds toe eettre, where slime It M toes to mtoe Its exit The 
itoed, whwh » jdased witoin toe ehmber, sod whieh dttost entnel; fllli ^ is 
dmdedt^toiBf^tuasialoBgPMtiiBmberofrsdmtoigpsHBges Thnmgh toeie 
paanges toe water mast flew m itt oaniBe towards toe centre i and, m deug se^ it 
mparts itt mm roMorj modon to toe wheel. Tbe whirtped of water, aeting witom 
toe wheel ehaniber, being one prineipit toatore of this torbine, leads to toe natoe 
Vartt*, as a soh^le dcs^snatioD tor toe niMhiu is a wbde. . 

The Tortex admits of seTersl modes ol eeastmctum ; but the two prineipsl toms 
are the om adapted tor htgh tolls, ind toe oss tor low Mis. Hw tomer 11107 ^ 
ealM tbe higb>pcesiBra wmiez, and toe latter toe low^rresrare Tortex. ,dn example 
of each of these two idode m d el aeded m toe aeeompao^iiig flnres. 

1856 and 1867 an respectirdy a Tcrtiral seetion and a plen of a Toitex 
ooaatoaeted tor emptoyuw a wen biA toll near Bdftst to dnre a 6sx-milL* 
A A is toe water wh«J Uie fixed on ^ npri^ ebaft s, whicb oonTeys sway toe 
poww to toe maeliiinj j to be driTeo. llie water wheel oecBpiee too oentrel part of 
(he tipper dhmoft of a strmg cast-iron case oc. This partitftoeeaaeis called the wied 
cdamMr. p B Jaths loweg torision of toe caw, aod is called toe supply ebamber It 
reeeim fim «]^sr direeUy firom the anpidy pipe, of which tbe lower extranity is 
tomm nfc «, mI ddlms It into toe ootsr part of the upper dinueo by finir luge 


art of the upper dinueo 1 


WMihigi W4 m tbe pprutaon between the two diTuunu. This ooter part « tbe ap( 
davalM ia ea^ the gmdt-blade dhuaieK, ftom its contsining fimr gnide>Usdes, 
trWto Hreottha vslinrisnaeBtially into toe wheel ehambsr Immedtstaly after bei 


Amm nfc «, wM ddlms it into the ootsr part dT the upper dinuen by finir luge 
WMihigi Ri m tbe pprution between the two diTuunu. This ooter part of tbe npper 
davalM ia ea^ the gmdt-blade dhuaieK, ftom its cootsinina fimr gnide>Usdes, o, 
trWto Hreottha vslinr tangentially into toe wheel ehambsr Immedtstely after ben^ 

ntJeeted into the whnl chamber 
A A vator » reoemd tiy the 

IflM U, II* cnrrrd radiatmg pamegee of 

H toe wheel, wUito are pnrdy to 

- W . £r£Sk be Been in ^ 1867, Ida plaea 

where boto toe eover of toe 
whed ehwaiber, and toe upper 
plate of toe whed, are broaen 
away fiw the parpase of ex- 
pos^ tbe mtenor view. 
The wotu on reaohii^ tbe 
inner ende at tfacie earred 
paassges, hadng already done 
t BBB B W B u BBBB HMiBIWS lU work, » alRiwed to asahf 
tSBB hMjnf c ^1^ Us exit by two tags centra 

onficeadiirwadiabni^oatlK 
figtoss at sv ad^jeecnt to toi 
Isttas 5. 1 , toe one laeding ap- 
W' ’ wtrds and toe otoar taw» 

9 ^aida Close JointitalweeBtoi 

ease and too w bnl >to htadn 
top 8sm» of wata- Mtartdto top TBidtfiBg |M made hf 

msanaof toarsiHWiar pieees eisiU A rtopA totmgteto* oewttal drifleessi 

IW^ towst^ aM toe artttn tositotpto toe wtad s h i ^ , o»a h dt a sl a y ta» 


hto toe sdttu taHvto toe wtad sMbo. oatorjllw^ 




Td mbAv wnMr opf«hlf 
of Ma* -«»riea at g faM ir e , 
ft* gtiMe^fcilHi are aaida 
iDo«i^ ncDd gadtegMu ar 
eotmiMBr Oeir aoUbt aad 
a ipuiA 0 a,woriMaVabiadle 
la anj eoavcnwot soRifion, m 
oambed with ne eule- 
falaAei amiM of bakti 
coru^ Akv (mm the Hgwei), ' 
u nuSk a way tiiat when the 
habtUe ii moral, the tbiv 
eatnaoe orifloec are aO en> 
latgedorsaitneisedahke. The 
gne^geoca of tiie gmlexUaloa, 
eeen in Jig* 1BB7 aa midl 
enaki near fle ptla^ are 
aeak xn adeketi in the floor 
Mil iDof of the wle-hlude 
ehamber, and ao thev do not in any way ohetniet the flow of the wiler wt b tVe 
pNot-bm of die apn|^ duft, and la eonatrocted with pecnliar provisiona for 
the pivot, whidb, liy reeaon of ita being under water, does not adxm of beiag oded by 
ordinary aaeana. a la a hanging bridge which forms the fixtore ef the ^wot. 

This vortex la erionlated to 50 bmae'power, with a foU varying fmn 90 to HM 
foet On aeoanat of die great hdght of the foil, die madnne comes to be of very 
small dlmeasioos t the diameter of the water>wbeel itself being only aboet t54iM!iias^ 
and the extxeme diameter of the eaaeSfoetO inches The speed to wUeh the whed 
la ealeniated, m aeoordanee withhts diameter and the veloeity of tbs water catering 
ita (foamber, U 768 levcdationB per minute. 

A low-pressure vociex oonstrncted for aaodier mill near Bdfoat, is repreaentfl hi 
fertimd section and plan, in J^a. 1868 and 1859 Thia » esaeatmlly the same lx 
principle as the vortex already described, but it difllen la^e matenat of wUdi the 
case is oonstmcted, and in the manner m whieh die water la led to,tbe giiide*bbde 
chamber In this the eaw is almost entirely ennpoeed of wood. The water flows 
wiUi a flee upper snrfoce vr w, into this wooden caaa. which ooaeiflts chiefly of two 
tanks A A, and B B, one within the other The water>whed chamber, and the guide* 
blade chamber, are attnated in the open space between the bottom of the enter end 
diet of the inner tank, and will be readily distinguished by reference to the flgtuea. 
'rbewatercf&ehemd ncehsnttg beea Jed aU roaai the oater task a ibeqisoe ocv 
flows inwards over ita edge, and 
passes downwards by the spaa^ 
n », between the sidca of the two 
tanks. It then pastes through the 
gotde-hlade cfaaator end Ae 
water*whed. Jest m dm ssme way 
aa waa eaplaiiied in respect to the 
ktgh-preasare vortex already de* 

■enbed ; and la this cm likewise 
It makes Xa ezu by two centtal 
, orifleea, Ac one diaehatging op- 
wards and Ae other downwards 
The part of Ae water whiefa pastoo 
dowowarfli flowi away at onoe to 
dwtailBBee^ and that which paaut 
luwwda too dip apace x, within 
die iamcnaoat took, flnda^aitoi 
eee^ to the teS iBoe Arfcgh 
bexes and other ebfeaaeb 9 and o, 
provided to that pwpeac. The 
whed k eamyMto enbmergeA 
Wider to sarfotooTto wtteerfo _ _ 

vtwto hdj^ pnotoe vtutor fatkb " ^ 



to,witoiBto^ raee. which is T gewnto ^itt to < 


towto <b> g tofr t Meii am 


aevttttor intkb 6a|L fao««*et» 
Its Botfiek ed teyto^W w s^i ti 
iaaMKtqatoitea ip 






^ itfeniM vm ta |»itec%id p9btt» la ilia 

, / 

i «wi < . Aad nqw « 

reqtMt tD titdr ffloc^teaMgrist 

addal. In teToSMa ifa* 
of Hm dtttunlhiwfta «f 

Am ia 

tlie water and A« wvMli %ot, «a 
Ae eontrary, Ae water enten 
tadutina eondoiti of Ae wind 
goidy, nwt la to aaj, wiA Maioe^ 
any motioB in idation to Aev 
nontlM In cvder to attoin Ae 
eqgaliBBttan Awe TeloextiWt it 
is necewary Aat Ae oiroamferenoe 
of tlw wfc^ llwiiIdiDorrewiA Ae 



Tdotaty wiiidi alieaTy Iwdy w^d 
attain m AUmg tluronA a Terueal 


apaee eenal tolu^ Ae vertical All 

As water, w, in oAer worda, vi A Ae Telocity due to naif Ae All } and Aat Ac 
onficea AranA whuA Ae water ji iiyeeted into Ae wlieeil<eliaiQber Aoold be eofl- 
joinlly of aiuA an area, that, when all the water reqmied la flowing Aroogh they, it 
abo may hare Ae vdoeity due to half Ae AIL 

Thna one hatf aolrof Ae All u employed m producing velocity in Ae watwj and, 
AereAne, Ae other half atill remains, acting on the water wiAm the wheel Aamber 
at Ae wronmflmnoe of Ae wheel, in Ae eomdition of flaid prewure. Now, with the 
vdocity already awigned to Ae wheel, it la ibimd Aat thia fltud preunre » exactly 
Aat which IB reqmaito to OTereome Ae oentrifligal Arce of the water in the wheel, 
and to bring Ae water to a atate of rest at ite exit, the meohanical work due to boA 
hdvw of the flJl bemg tranaAtred to the wheel dnnng the combmed aetion of the 
moribg water uid Ae moving wheel In Ae fbregoing atatementa, the^eeta of fluid 
Aietmii, aM of aoae oA^ modifynig influencea, are tor auajdusity left oat of oon- 
aidentioaia 

TCTEKtTH^ MINERAL. The yellow anh-anlpbate of mercnry, called Qaew^ 
ydlow 

TtlRF (Btot, Scotoh , Tbarie, Fr Tor^ Germ ) oonaists of Vegetable matter, 
dttefl} of the moea flmily. in a atate ci partial decompoaibon by the action of water 
Qi^dnrmg tnmmeT.^ato bnok-afaaped pieces, and dried, it la extensively used ai Ael 
W the peaaantry A every regum where it abonnda The dense black torfl whiofa 
Stmt the lower etmtiun of a peat moss, is much contaminated wiA iron, ^phnr, 
sand, Ac., while lighter turf of Ae upper atrata, though nearly pare vegetable 
matter, w tooln&y Ar tiwuportation, and too porofta flir Aetory fii^ These defects 
hsfe bean removod, aevcral processes having been patented Ar converting Ae 
hj^iteit and poorest beda of peat moss, or bog^ into the Anr fidlawcag products 1 A 
brown eonAnsflble solid, denser Aan oA} 9. A chaAcnl, twiwli compact as that of 
hwd wqedi A A Actlnona coal , and 4. A Aetmoua coke , eaelhof wbicb^poweases 
*Wiw vaiigpile piropsrtiea 

Mr. D’Bxnab artlflser of flrewojka to Vaiixhall, has proved, 1^ the aeveie test of 
•ofiMwed Aral, ua* tnrf dharooal u flO per cent more cimibiistible Aan Aat of oak 
Me, Ol^Aua. W^oeer i^ths Raak of Enghud. apfdied it in softening hla steel jdatea 
and ifaeSh jAh ranaiteable euecen. A prospect is thus opened up of toraing to 
edtoir^^ tmeeant As tmpeofltable boga of Ireland, and of pfrodooiag, Aom Aeir 
lotghmMtte aroma, p wmenor Ael for every wpoee of arts and engineering. 

The mj^AAtolaa imVmat — JmewdiateTy after being dag, it la tntarated imder 
rawolving ’ < A wJa» Aped wiA iron ^stes perAcaled all over Aeir surface, and la 
fimeed bv^ jw saww A rri^ggi, AmA apeitnrea, till h beenmeaa apeoiet of pap, whieK 

layeisorAyaid^^AmAAdtimfl oAadinR^Me^eaa. (Sea Cu^ai.,and 

FMxuUOOKniOQT) Mr Ua pateati,mAaaUs Am|^m««albyiB> 

wvMtttag wUh pitA or resA^iteAM a h wwldNiw as muA of AeAbove Aaitoea^ 
aftmndttoiwwdsr.M wiUfbnt adfiaihy whuA A mosdted^^ato Meks » ka 
Ei!S%teliea^ fVew Aa«»|^l^ofMX«8sga,deMMAA««AT0lnato 

Ai« ebanpid. wHiMigF tnrf aowto to be wysMb oC pNdtoAv ft 

* bt fani bean Anad ) i e i a AMM s to aft 
' • th Mo s iWwiMto i lyrMNt 
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Tutj&T asOrlt^eamrtbmtDaiieorfteiMMlMak^W 


kaavadje*. Tfae Mof i^ouoottravdhildaflpinarieaMictWi^ 

India, fa his PbJba^ ^ Ptnmmmt CbWSr BmvoR has gtvMtXMMMI 


accoaAt of ths process as pracbseibtittt conutiy.asd tids pK»eesa«|]lhefia»<if» 
agree m aU easeBtial pamcalan iri4i that panned hj the Tnrii^>ra8 4»eit sf 
Europe^ exe^ that hi in^ the diaja root is empl^ped as Ac djreis^ saataall-jB the 
pbeeofiBtidder. In the nuddleuM die art iFas practised nvarhnistaitaflflMluT 
and OiMce^ s^eeiallr u the nrag^boariwod «f Adnazioide^ and hsnea fl^ eehnltr Is 
often eaUed ASianofM red Erea as hde as the end Of last eentnrjr Ae ntamdudate 
of Twhej^red wd seems to Jure be« eztensiTeJjr carried on at AntMaltfa and 
other plaeea m the neighboaAood of Lama. An intereatian aeconnt of the maAiilho> 
tares and trade of Ais then flonnshug datnot, by Fehx, am he ftmad in the .^wiah* 
de Cftnaw, t. nxi. 179d About Ae middle of last eentorp tha ark of Tnrhey- 
red^reiaf was totrodaeed bto Frsnoe by meansof dTers bron^t over firom Greece 
The iWiA were also the first to dye pieces with this edonr, the art hsriiw ere*- 
Yiaady been applied merely to Ae dyemgef yarn The first estaldiAaieBts for dyrieg 
this oidoar m Orest Bntam were founded and condiicted by Frenebmen. At Ac 
present day Tnikey'red dyeing la earned on in varions parts of Francs and Switaer* 
la^ at Elberfeld m Germany, tn Lancashire, and at Glasgow 
liirkey'red dyeing is essentialU disungouhed from oAer dyeing proocssee by the 
applieatun piwnoas to dyeug of a Mcmiar preparatUHi coDSistutg of fatly natter 
eambued wiA other materials. vfiAout Ac use of oil or sane fSatty matter it 
nould be napossible to prodace this colour, of which indeed it seems to Atm mtesieii> 
tial eonstitaent. If the colonr of a piece of Turkeyored cloA be exainmed*m the 
manner desenhed above, (see U^ddsb.) it will be fiiond to consist of red edoanog 
i&attor and fht amd, oombmed with alomuia and a little hme The colooring matter 
thai obtained u so littie eontaminated wi A impurities a to appear on evaporating its 
alcohohc solutum In yellowish-red emtallme needles. What part Ae ftit acid 
wbeAer it merely serves to give to the oompoond of oolonnng matter and alomma 
Ae power of resiating the action of Ae powerful agents %sed after As opCMtion of 
dyeing, or whether it also modifies and imparts additaonal Instreto the colour itwlf, is 
gnite nnknown. The fbrmauon ctf An triple compound of colonnng matter, fht acid, 
and alumina, seems at all events to be Ae final result which is attained Nevartheless, 
this apparently simple ksiA can only be arrived at by mnss of a long and ecmifii- 
onted process, each step of which seems to be essential At ika final snooeat. l%e 
details of Ac process vary ooiuiderably boA in Aeir nature and number, in dlfibrent 
oonntiies and different dyeing estahliAments. They may however he descnbel m 
general teims as Allows^.. ^ 

The goods, uSher being passed trough a soap bath or weak aDudme 1^, are trile4 
For Ais pntpoes a mere unpregiuttion with oil wonJd not be sufflmeiit. The oil ttrast 
be mixed viA a *8||l>ra of carbonate of potash or soda, to which there is often adSed 
a quantity of eow dong, Ae {ncrcAenfs bang well mingled, sc as to Arm a 

milky Inyud or emnlsion Olive or Gmlipoh al is the kind generany used, and an 
unpore, mncilaginont oil is jnreArred to one of a finer qnriity Xkryuig irfis are nii^ 
adi^ted Ar the poinose. In this Iiqnid, the goods an steeped Ar a A<»t time, so as 
to become Atnoottly unpregnated wtA it. In Ae ease of pieeea Ae liquid is 
MDcreUy qiidiel % means oi a pad^ig machine After being taken of An 
hqrid the goods are often left to he At emoe days xnheapa, andff Ae weaA« w fine, 
1]^ are Aen eapeaed on Ae grass to Ae action of Aoairi otherwise, Aey maVt be 
hung up a a hot Stove. 1h» process of Ueeping and ezpcemg to Ae air is repeatrd 
a aiunber of timeii; until the Abno is tho^hly impragnated wiA fiitty matter. 
Oaring this part As prooesa Aere can he no dmAt that As andogoea a 
pariMl deeoQiposIhoD and cudatfOB, so as to become cwlide of mntRte oft As oochwd, 
wiA the T^fkaUs fibre; aaA m> As other haad, wra Ae ooloni^ msttar, wkh 
which It AmAceqacntiEy taoc^ Ato contsot. The dnn^b^HidaciBg a sfittetof fbr- 


j promotM Ae < 

, „ , ,'sad the abaK sanea to eon«^ As Atto arid rato oriwy pdsi 

of Ae Ahne,««ktoaoaisk1nltse>adaAm SSI vepesaeatoths air. The proegditf 
omdartwi whieh takes place is soiasABes sa astiveastopesfities spentaaeons ISk. 
hHtbnoftiagaodsmAfrittoiveh fti^g^baasmcsadAritaprariaos^ssMidl, 
Ae^h^p^ttnAig As goods wiA As sqaiv and after safeuat s ifi wii tA iteiwsi- 
jmAlgAaltdierfey aKsnsofanoriAAasanecMeet might be more SM gty djfaliwil 
Ami ^ the long ^oeeas atsnidiyes^iiyefi, TUb a, Ittiovcr, «ri Att'OMb trAek 


wiSS 



35Bwi %i5ii ji^»^'w»t«<wa; 


fflhtrwif 


utt kdbttt 

. att«r PBUbni^l 

MnA jwAi«9»»||(ktwtin»f»i^«iA> 

Qim^lbr jMpaite l|£li,n^fio^ 

it ‘wA fiyEm MSil««(id An «1& ^itoeida of tola, 'bat 

— ^ itfWWirtljr<gioma1ffp^Tw^hMPOtgeamd^bafc»fti^^ 

igr TM^tS^oAteti. 

iA* Ml iM, llw w«toeped ftf fUM Imnn ht a ivMk tepU Mlatifsi of 

qig toy te <g proxih pf wotau ¥^t <9c>MMn» lAida ibi ciJkd m FnaMdi i<»< 
t»'M«OT«Aw mmol Al^idd.or dut portka irUsb lim not 
AoMm^ijr caBWae4 wiib O* vegelaUe flbre. Tbe fio^Aiu oUaued w eareftiUv 
{Mttm&fMrthepBipatefiCk^ suxed. iiiih the b%iiM used fcr &» idU&s <if AeA 
Ae 4BtiHr vUdi It MTfM te faunovck 

" To ilua eMtft^ saeeeedi thM of guimg «ad mordietbg. llTie fooda, aiker 
ttdnc axe jpaoMi Outou^ « vaim aotathm of tamda, |nepaMd b* eztn^g 

gdia araaBMo «Me boding watv and atnnunA dtn whidt thw an bipKgoited 
vMi a adntiw of •!■■■» to wlddi aometiinw a litde chalk or canwnate of la 
added, or viik a aotetion of aoetata of alanuoa, Sfrqnred bj doabta deoompoutiQin 
itom aim and eoeinte of kad. Snoetiana tbe afasi U dlnolTed ui the deeootion of 
gril%aBdthaa Ac twoopeimtuoaanoomlMncd wtoone. The gooda, afier bemg dned 
la m itovo^ pawed duoiigh hot water ooBiauiiag ehalk, and msed, are new rndy to 
bod]^ It Wa been aaeeited that the pdhDg la not an eneatml part of the procea% 
that Jt merely eema to flx dm alamma of the mordant and nay be di^eued with 
when acetate of almina la need laeteod of alum. It u eartaudy diffiealt to eonceiTe 
how It awt penmociidy affect the anpeannee of the eoloor, atneeihe twnin of Che galls 
It aadoahtedly naaevcd fton the fibre dating Ae mbaeqaent atagea of the iwoceia. 

The ai peadbmed m the nnal aumer (See HavDSB and Cauco Pbuv> 
no > nateiialaeiqikyed an madder, dtelk, amnao, and blood, hi -variona rda- 
tlee promrtMm Tim mmt of the dye bath ugradnally rawed to tbe boihog poui^ 
and UM Dodkto iaecmtmed kr tome tune The pfrt j^yed by the ehalk m dyemg 
weA madder fcm baew cxphdaed ahme <6ee Mamma.) It was dnmerly anppoeed 
ttat Ae nd ecdoanag matter Ae Idood coutnbated in prodndng Ae denied eShct 
In Tu^4ed dyeiiig, hot to the modem diemut tha njqKmtum does not appear 
I f wi h alile. Nmaraideni, u ia eertam Aat Ae addiAm of blood u of lome benefit, 
thamA vnowtaon m what Ae pieciae efihot eoneats. Glue » oceasioDally em* 
|dtyod in Ae place of hlood. Som^mes a aeeond mordasAig wtA galls and alam, 
anda Mamd dy^tg, w ^owed to snoeeed the first mmdaaSng and dyenm 

JUIar bmi^ dyed Ae gooda upear of a dull larowniih'redmolont', and Aey must 
A en fa te bo anbjeeted to the bnatening prooeas, In order to nake them aasane Ae 
bright red tattnffwMd. FmAia potpoae Aey an fint trsated wiA a boUng sohi- 
tWB of aoap and eaifMoale potaA « caibonatc of aoda, and then wiA a mixture of 
aes^ <Dtd mqnaie wf Aieiystala Tbw opentifa n uaually peifinnod in a eloae remel 
un d er presanre. The alkalies remore Ae brown eoloaring ntattofi and the CKoess of 
fill aeid oontahied in Ae eidoBr, end Ae tin aelt probably nets by mctnodog a porbott 
of Aeahkmknof AanKvdBakBBdsobatitutiagmiiB^aoeaqaaati^ofraEideof tin, 
fhiA baa tbe effwt af ffMng the colour a mon fiery fast The last finiA is given 
to Anoohmar M Ixeating the goods wiA bean or wiA Atoride of soda. 

ThedAfeto^ ^Axh the Turkey ted dyereeeha to attam arei let, to obtau Ae 
deahsfi dffwt wiA Aa feast posdbfe expmditare ti fame and material , Snd, to pew- 
dnffjfeTtoM mdAcintoeftmtinAeaaBieaeneiefi^nim; andjSrdiloimpantohia 
•Bads aoAwr wUnh, tboe^ P<dhetly donhle, Aall be fis^ aa mndi aa potuiUe on 
AamnimeafAvAAria. the feat ptdnt ii oseof hsportanc* m the eaw of okGeoes 
dyed «fdAtmafenA> Ana Ada load of nods w Bttsh employed Anr Ac prodneUofa wC s 
paealfer aiyfe iff pelMMi, fa which portiMU of Ae eoikwr an dfecbazgd, murder siAer 
fai ae atofa wtetocr to baqotowdwffh other osloonL (Bae Caumo Fuiwara ) Aad 
»Aau|dlr«Ji <i»ffi«tyfiaad,«ir too deepfa mated, it baeomaa man dtflsalt to 
dfeAstonfa IsAfe TO toaa lr AaatohlifaaodCTatimMattafaodtogiie&adegnefld 
ps aft ShAatAafaftS^tooli Sfftod af Toritoy^ed eetton «m,ba fbood on 
«xamMto>tofet ferl^w^^ thfa fe fartfariaifjr Ao otootolA AeTaikay 
radi^lhms Aa eMwfahHHff oT i l rrfffetfier ef AeedmMon, Lnwwffto, wfaoaa pm* 

f < fltoto itoii, UtoO oiarfab ftto fa f or A» Ms, fV.} Offt* 



li€iBplayedby di0 wooS-djen te oePpnmft coloon ytUA ntgOjnm 
jdttixtaMsfydlow, u for tiMip browns and oliTeW A* ft yaflowr dyehte^ itomd 
It igaTmi^^Tt^Mloiir, A ytfgvIataMwy M— to 
tarmeiie Mvtor v!di * irtodAn vt aluD, aad pown^ Aw ffliorad tooaeitoa 
poaatodcmlk. 

ISinnertommrtafii IMS, 832 taaa, of di« cflsnptttedTCal nim of aa,^nc£| la 1M4, 
Mto ioBa» of ^ -eompotad Teal valae of U,7lit 

TUB1I£B« TELLOW. Aa <»7dilorito of Ifad. 

VUmiflOLfi. See AacHn, aai Liiinn. 

V7itPE2VTJ]f& (TeMtouAutV Fr , Gena) The term TerpaOmrie 

Bp^ied to a bqnid or acft scdid pro^t of oertaia ceuiftroua p1aatt!» and of At 
PuAndba Tn^baduu. 

Tlw IbUowiag TBTietiee ate ihoee wbidt an aroat^y fonad id tlw maiketi — 


Ammenor WkOt ntpaOme, 
^Ssrtoaiie TurpaUtne. 

Vauee Te/wntine. 

S3raebvrg T\erpe»tme. 


Clieedum Terpeetaut or flanato 
Baban. 

000 TVtTMiifiNe, 

.pjnwiAiMeMe: 


Id nearly all caKt the prooeMM of eolleotuig ate ifffiilar. A hdiov la cto la the 
free yielding the tnrpeDtine, a few inehea fWaa the gtooDd, and die hark mnored fiw 
the apaoe of abont 18 nebea aArre it. The torpenttoe ram into this koUow for 
aeve^ montlu, eapecuiTly dnrmg the aamnier moatba la geimal (dmraiatf fheae 
tu^peatmeshare madi in eommoo, they aiw idstKiedae tnuyiag alUdy in eoloer, 
ooBuateney, said amelli they enter into the ootnpoeitKMi of Buny Tar^abea, 
Tlirpcntme m^oritd in 1883, 37,343 tons, of the eomptnad real Talae of 31,S7dlT 
In 186A 88,988 ewts. of the oonipnted real value of 69,098/ 

TUBFBNTIME, OH. OF. Thu u obtained by ^laailing Amenoaa tsrpentinc 
/which has been meked and strained) with water in an ordinaxy copper still The 
distilled product u ooloarlen, limpiA wry flniA “d posseised of a very peei^ar 
smell Its speeifie gravity, when paw, u <r870, <bat of the oil oonusooly aeM a 
London is 0 879. It slways wddens litmnB paper* fimia containing a little aueomie 
acid. According to Oppermann, the oil whidi luu been repeotedlv leetided over 
chloride of eaieutm. emiusts of 84 60 caihon, 11’785 hydro^, and 3'67 oxggen. 
Beedfled oil of turpentine Is knoiga as ^ints or eeeenee of tsipniina When oil of 
tiifpeatine contaliit a UtUa alcohol^ xt burof irdli a ^laar &]xi6t bat oiberwiae Jt aftidi 
a very amoky dama (See Csupsaam) CUonne wflaaMS this ofl; nod bydnxhlorie 
aetd ooQverta it Into a erystidliiie aabshmee^ like eatnphor. It is em^ jed sxtentoe^ 
in vsraishes, naints. Ac • as also in medieine. 

TUBQCoSbl This gem b a componad of pboi|*ate of domlna, phosphate of 
bme, with sUke, oaide of hNm, and coj^, according to Bend^ 

The Sileuan tarqpioMc, according to Joiui-.«lnnwia, 44'-8Q, Acq^ 


water, lD-08, onto of eoppw, 3*7A of irc^ii 1 Mi ^ Ww 
tonooiw WH foimd by Hermann to oonsist of atoioab, 47*W, phosphonc add, trAA 
wDtar, 18'1A oude of oopper, rOS, omdecf mm, 1 10. iBasgaiiwa»0 6a.aad ph oa i B at e 

erf hWh^ 8 41 

TuQiimse ocean In the moiintalaoaa raa^of ■t‘4 *beiLSi^y eitonied k 

TtwKogoftakkaaidtowtM&rhnmw^ 


iship^i 

he men I 

JmerMaadffliwM 
the diseoiwiy ef toaa^ 
i*]hthcyMrlM 9 .di 


inoiae m Anhw Steam Of 
•neoamtt*^ , ^ 
of atevHtica,l«a»W 


SEybmwam Annia»M8>M« ann^npws, i wm 


wtethtodwrMMtol wooBtefiftlM tftsBia^ wtmsteneSAMM 
oflto^nd^Mfilr. On ( nitiiiiVtd I8;( inmniiihii ihrmiili nirnn mgr ifitr'in 


1)68 Tim 

1ri9gl4tK0f«r«awa7TflMife|i4M^ vx» vm,VM6 

^U«H,wid«dienIttaeBMrtdx. Qoucttews Acy m ftwd i0 aoddtf tv^Iw fa 
iiaeflrcKi*idiA^(Midto«]iMel«8t) usd lAoi A Alt fioomioB A9«r0 am^ of 
AeftuttquB^ tad talon TboiwAuof AesrtoAerqndBtllfSooMwaMaftom 

AndAor^Snratkuii,al<m 

thq^i^petfiii'vwntiUidiouotbDeaoffvohBnseoatolieoflmiiKPteTiln Thw 
alto ocoor in B toft ydloir wa^tfoDe, eneloied in Ae centre, tnd of a tu^atAig M 
btoey of edoor. AnoAer Ttiy caiiaiiit ibnnatum u where Aey are combined wiA 
lanamenhlB RBtU edoHted qaa<t> ei7«tab. and which hat Ae appearanoe of a ouuh 
of land, email pebbiea, and t^ooue, all firmly cemented together. Thu ftmnatioti 
ia one oi Ae niott peotdiar in the wh^ oaUection." 

The price of torqnolaehaa of late pearl moA dfaiAiiAed, Aat of an Oriental gem 
u geoeraUp fbor toea higher than Ae oecidental; ome Ae site of a pea u worA 
mbont SBa. * A good torqiUHae, akp hlne and oral cot, fire linet long, and fimr and a 
half hnet hroid, wu add in France tax 241 franca , and a light bine, neenuh loatrei, 
and ova! oat, five and a half lines long, and five broad, waa told for 600 francs, 
whereaa an oamdeiital tnrqnoise, four linea lonK and three and a half broad, towght 
onty 121 franea.H.-F(McAaiPai^. TVeanje ok Geau. 

The oeadenta] timinoiBe, freqnentlp called Ae bone tnrqnouei, u said to be fossil 
bones, or te^i, eolonred wiA ovde « copper 

Tnrqnoiae u imitated bp adding to the ammonia sulphate of eopper, or oxide *of 
ctqiper dnsolved in ammonia, flaelp powdered ealoined ivcip Tbep are allowed to 
remain together finr about a week, at a moderate beat The coherent mass is dried 
and exposed to a gentle heat 

TU^ILAOO The herb Coltsfoot 

TUTENAG or TUTENAOUE, and NICEEl^ snnetimes called CKiaess aiber. 
It u the pacft,^ of As East Lidiea. 

A white metal of Ae Chinese, freqncotlp stated to be an allop a! copper and smo 
It ia in Act a compoond resemhUng Carman silver and nickel, in combination wi A 
xtne and eopper, is fotmd in moat specunmiB. 

TYPE. (Chraeffre, Fr j JJuuMuekstabet Genu ) The first oare of Ae letted 
cnttw ia to prepare well<4finpered steel punches, opon which he draws or marks Ae 
exact Aape of the letter, with pen and ink if it be large, but with a smooA blnnted 
piAit of a needle if It be small , and Aen, wiA a proper aiaed Aaped graver and 
soiii{rter.'he digs or leoi^ out Ae metal between the strokes npon Ae foce of Ae 
ponm, leaving Ae marks imtonebed and prmnment He next works Ae outside wiA 
files tin it be & fbr Ae matrix. Paocbee are also made Iw hammering down Ae 
hollowi, fllmg op Ae edges, and then hardening Ae soft steel Before be proceeds 
to sink and Jmitilp the matrix, be provideB a monld to jnstify Aem bp, of which 
a good figure is shown in plate xv , MtacuSaanp^fige 2, 8, of Ree^e Csckp^a. 

A matnx is a piece of brass or eopper, aboat an^inoh and a half hug, and thiffc- m 
propiutioD to Ae An of the letter which it u to contain. In this metal ^ Am 
eS Ae letter intended to be oast u sank, bp sinking it wiA Ae punch to a depth 
of ahcat onC’CighA of an mob. The mo^d,y^ 1860, m wtoA Ae types arc coat, u 
eompoaed of two parts. The outer part is made of wood, 
the inner of steeL Atthe top it has a bopper-mooA n, into 
whidh Ae fhaed ^pe>metal u poured. The interior eavi^ 
If as niufonn as if tt had been hollowed out of a ain^e 
^eoe of steel \ beeause each hal^ which forms two of Ae 
fear sides of As letter, u exactly fitted to AeoAer The 
matrix u placed at Ae bottom of the mould, directlp under 
Ae oentre of Ae m-iflee, and u held m its positton bp a 
spring b Every letter that is oast can be loosened from 
Aa matrix oolp bp removing the pressore on the firing. 

A good ^^ftmndpy u always provided wlA several 
flirnaees, each sannoanted wiA an iron pot gnjitKitirn ff 
Ae melted alloy, of 8 parts of lead and 1 of anAnooy. Ato 
Au pot As founder Apa Ae very small mm ladle, to lift 
merely as bmmA mcttU as wiU oast a am^ letter at a tima 
Oaviiig po^ in ^ vuM wiA hu ri^ hand, aadie- 
tamed Aelalle to Ae mrittng-pot, Ae foonder Atowa up 
hu left hand, whidb holds Ae asoold, above hk -with 
asnddaniw^aiqmiStiBg itwiAUs rightha^ It u this 
noviemeBt whxA Aroet m nwM into all Ae atentioes of 
AeuetriX} fbririAoBt it, Ae metal, eqnoiaUp in (ha smsUer mool^ wo^notbe 




lAU to expel dn air ted tmit ttw 'bottgob 1%e ponifM in idv wp- HinwriMg 
U|) the aonld, die aBdoemg it, remoTing tie preseue of tiie |acl[u|r <«t the 

net letter, olom^ dte moiild a^e, tedxetej^^iiigtbe^iigtobemte'lteatew 
<^ei»uon, are aUpetfonneAwiw aocliaatoinBiraKTtpIditTefad pceMwon, toe M fd dWtt 
workmau -wfll tain oot SOO good letten in an boor, bc^ M tiw tato at ou every 
eighth pan of a mumtii A eonaiderahie piece of meital remaras atta^ed to thaeai w 
the type aa It quitotfae mould. There are ucka Dpon the lower edge ct the i f fm , 
to enable the'' compontor to place them npnght without looting at them. 

From the table of the cotter the heap of typea turned out of hia mould it titea* 
torred trim time to time to another table, by a boy„whQee bosmeat it la to break off 
(he anperflaoua metal, and he does eo rapidly at to clear ftom 3000 to 5000 ^pea 
m an hour , a very remarkable deapatdb, tiuce be moat teiae them by their edgea, 
and not by their ftoble fiat sides From the breaking-«ff boy the types are taken to 
the ni&ier, a man who nta in the centre oX the workshop with a gnt-ttone slab on a 
table before hhn, and having on the fore and middle finger of hia right htmd a piece 
of tarred leather, passes each broad side of die type smaitly over the stmiei ttming 
It m the movement, and that so dexteronsly as to be able to rub SOOO types m 
an boor 

the rubber the types are conveyed to a b<^, who widi equal npidity seU them 
up in lines, in a long shulow ftame, with their ih^ uppermost and nidka outwards. 
This fhune eontainmg a fixll line is put into the dresserb hands, who polishes them 
Oh each side, and tummg them with their faces downwards, cuts a groove or channel m 
thirir bottom, to make them stand steadily on end. It is essentiai that each letter be 
perfectly symmetrical and square , the leut mequaiity of their length would prevent 
them flrom making a foir impression ; and were there the least obliquity lu tbeir aides. 
It would be quite impossible, when £00,000 single letten are oombioed, as m oae side 
at The Touts newspaper, that they could hold together as they require to do, when 
wedged up in the chases, as securely as if that aide of the type formed a soUd plate 
of metaL Each letter is finally tied np m Imes of convenient length, the pro- 
portionate numbers of each variety, small letters, points, large capitals, small eapitals, 
and figures^ being selected, when tiie fount of type u ready for ^liveiy to the 
printer 

The Biaes of types cast in this conntry vary, from the smallest, called diamond, of 
which £05 lines are contained in a foot length, to those lAters emplc^ed in placa^a, 
of which a single letter may be several lucbes high The names of the different 
letters and their dunensions; or the number of lines which each oocnpies in a foot, 
are stated m the following table — 


Doobla Pica 

. 4U 

1 Small Pica > 

> 83 Minion - 

• 128 

Paragon 

• 44l 

Long Primer 

> 89 Nonpareil > 

• 143 

Great Primer 

- 6l| 

Bourgeois > 

- 102+ Pearl - 

- 178 

English 

. 64 

Brevier • 

- ]12| Duimond 

- £0j 

Kca - 

- 71i 

i e 




TYSITE A mmeral discovered and analysed by David Forbes, containing 
eoiumbie acid and yttria. 

1 YROI.INE. See Akilikb Viihlbt 

TTROLITE An arsemate of copper, oDiisuting of— 


Anenic acid - - - - • - >£6 01 

Oxide of copper - > • - - - 48 88 

Water 17 46 

Carbonate of lime - > • - - >13 65 


It m found in the Tyrol— hence its name. 


XJ. 


CLTBAAfARnra (Outonaer, Fr | UUramarmt Germ.) Is a bentifol blot 
pigment, obtained from the Uue mineral calMl banlite (lapu lazvU) by tim foUowing 
ptooesa.— Ormd the stime to foupneuts, rqjeistiitff all the eolomieM l^ eslohm uta 
red heaL qftach in water, an^ then ^nd to an toipalpable powder ahntg with water, 
ina ntili, or with a porpb^ slab aim mnUer The.paltie being dried, u to 1m rubbed 
to powder, and paMed wrough a illk nare. 100 parts of it are to he mlged udtb 



OTg- ULTBAMARlftE; AKTIFICIAL. 

■* » * * ^ 

«0 of foiiiitlO ofvJtite viuc, S5 of liMeed «I1, tea Ifi vi aermmdj piiA, mvIomIj 
xwltstf tqgvAcr. nMsow tettnowkl k to te ponrad li^ toto ewl water, 

kandad w«l! ftnt two a ytol te wft wilk the hudt, md ihenkriBca nto «m 
. wp Haio amall rrito Soato jpenaiBapnaeribe iMeisg ihcie pieoM iadio water dm^ 
fiftsen daya^ ui Ate kBaaiTug Am in. wherehj Ae 7 ,jgiT« oat Aa blaa ftigmaai, 
oiqiaraatv beeaaae the oknawnaa aoftMer adbana leai atroag^ thaa tha or 
mmi j autoeew aaaffiar of dia miMnl, to the redDooB matp. MU. CloDeiDt and 
l>eBORDai, who we» tha firat to dxrlna the tnu aetnre of thia pigment, Alnk Aatthe 
aoda ooBtaaMd in Aa laaitUtei wuta^ widi the odaaddie roam, ftma a of 
aoap, whieh aerm to wath oat tha coloarbw mattar. If it dionld not aeparate 
re^^,wBtarheatadtoabontlS^Fahr.ah<»Ml)ehadreeoDrBato. When the water 
II aitffldeBtly charged with blge eolioar, it it poivad off and replaoed by frete water i 
and the kneidiDg and dmnge of water are repeated till the whtde of the coioaria 
extiMted. Oth^ knead the mixed reaimma mass under a riendar itream «F water, 
whuA nuia off with the eolonr into a laige earthen pan. The drat wateia afford, by 
reat, a depoalt of the floeat oUcaoimhie, tim tecond a aomewhat imfenor article, and 
ao on. SaA mint ha washed afterward! with aereral more watm beftnw they ae< 
({aue Ae hiriieet qoabty of tone , then dried aeparately, and freed from any adhering 
pattiolee of me pitohy eompoond by digestion m alooh^ The remainder of the mam 
beii^ mehed with oil, and hueadte m water contaiaing a Bttle aoda or potlah, 
yiel& an intlNior pgmen^ called n/tranarme oeAea The mt vUroaurme is a s^endid 
bine pigment, which works well with oil, and is not lieblc to efaanse to time. 

The Mae c^or ofkukkte had been always asonhed to iron, till UU Clement and 
Dcemnea, by a most cateftil analysis, showed it to eoasntt^ — silus, S4 1 almmna, 38, 
ntipbm, S{ coda, a2t and that the iron, carbonate of lime, fro. were aMudeatal utee^ 
dienti^ eisential neither to the mineral nor to the pigment made from it. By anotoer 
analyrt the constitaeDta are Mid to be — atlica, 44 { alumina, 85 1 and soda, SI i and 
by a third, potasm wae foond instead of aoda, ohowmg shades of di&renae in the 
oompoaluoa of the stone. 

ULTBAMARnUE, ARTIFICIAL Till a few years ermy attempt ftuled 
to make nltramanne artificially At length, in 1838, M. Gmmet r^ved the pio~ 
blem, goided by the anMyiia of MM. Clement and I>eaonnea, and fay an ofaserration 
of U Tasaaert, that a falne aabstsnce hke oltrainamie was oceasionimy prodneed oib 
the aandstone heartim of his reverfaeiatory aoda frunacca M. Gmdixi, of Tfibin> 
has published a prescrtption for making it , which ponsiita ui eaeloBing careftdiy 
m a Hsssiaw erooifale a mixture of 3 parts ^ solpfaur and I of dry earbointe of ao^ 
hsidng them graduaU]' to redness ontil the mssa fiises, and then spnaklmg into it by 
degreas another mixture, of olieste of soda, and aluminate of soda , the fint eontaio- 
rag 73 parts of ailioa, and the second 70 ports of slumma. The emcible most be ex- 
powed after this fiw an facHir to the fire The ultnansrme will be formed this 
timei only it contains a httle sulphur, which esn be separated by means of water. 
M. Peiwoa, proftawr of chemistry at Strasbourg, has likewise eucoecded In making 
an nitramame, of jterhaps still better qosli^ thm that of M Gmmet. Lastly, U 
Bohiqaet has anaounoed, that it is easy to fmrm ultsamanne hcatiag to redness a 
propm mixture of kaolin (China elayX enlphnr, and earbonate of noSn. It would 
thenefbre a{mar, ftmn the preceding details, that ultramarine may be regarded as a 
eompoiiDd of silicate of alumina, nlieate of ^a, with sulphide of sodiom, and itot 
to the reaction tff tha last emiatitoent upon the ftmner its colour is due. 

^ The pnee of the finest ultramarine was formerly as high as five gnineis tile mmcet 
aiaoe tiie mode of making it artifieially has been dieeoTered, howerer, its price has 
Allen to a ftw shiUmgs the pound, and evmi to a little more than one tbiUing whole- 
Mls,fora Atriitiele. The chier French manuftntorus of utotmazme are sitoatedtn 
Pans, and the two largeat ones m Germany arc thoM at to Suony and of 

Karembevg u Franeonia. Two kmda of altramariiie occur in oonmiereCi the hloe and 
the green, whieh are true altramannes t that ii^ sul|diiir cempoanda. 

Both natiTB and artificial ultramanne have bM examined rery eareftilly by 
several emioeBt ehonista. The ihUowug are a fiew ageciinens of these anelyKSi 
and othtei conallT diseindant might casify be added 


Soda 
Ahnaute 
fiUiea - - 

Snl^or - 
Caiimmto ofUma 


iMto Uite^to^OMSUt sr' 

- - 28-8 

- M'S 

• * S 5 S 

- 81 

. - 81 



tTPAS flEtEE. 




Soda ud poteib - 
litne • . . 

Alaniioa • ■ 

Silica > . . 

SiUplmrie aotd 
Beam, ralj^lmr, aod lost 


hridm artiSaLa 

bjr C a ornma, 

’ {2^ 

- l*54d 

* 2««(» 

- 47*306 

- 4'679 

- I* #13 


AnatjfoU nf Vltramarau^ 1 
Lapb LakuU 

Potarii .... 

iy Warraitrop. 
Arltteinl Oon 

IfaMeii. ■ 

• 175 

1 

Bhie. 

?y Eitner 

Oiccn 

Soda • - 309 

- 81 47 - 

- 40*0 

_ 


896 

Alumina - > 81*07 

- 28 80 - 

- 895 


_ 

30*0 

Sihea - -48 60 

- 46-00 - 

- 400 


• 

69*9 

Sulphur - - 0*99 

Lime - - 8 99 - 

- 1*68 - 
- 0 08 

- 40 

- 

- 

4*6 

Iron - - 086 - 

Chlorine - - 0 49 

- 106 - 

- 1*0 

- 

m 

0*9 

fiulpfaone acid - 5 89 

W^r - - 0-12 

. 3 83 - 

- 3*4 

- 

• 

0*4 


Pr Elanor pnbtiahed a -very ^borate paper upon ultramarine in the 23rd number 
of J&YfMaan’« Journal The first part of Eisner’s paper is hutoneal and eontains 
an account of the awldectal discoToy of artificial idtramanne by Taasaert and 
Kuhlman in 1B14, and the labonn of aubseqaent obemuta. then gives a de> 
tailed account of his own expenments, which have been very numemns, and Ann 
these he deduces the followmg conduaions — Ist, that the presence of about 1 per 
cent, of iron is ladispensable to the production of ultramarino , he suppoees the Jhni to 
be in a state sulphuret , Sad, that the green ultramarme is fiitt fimned, and that 
as the heat is inereased, it passes by degrees into the blue The oanse of obaage 
H. he affirms, that part of the sodium absorbs oxygen from, the atmosphere, as the 
ooeration Is conducted m only partially closed vessels, and oombmcs with file sihca, 
wnile the rest of the sodium panes into a higher deg^M of snlphunibon. Green 
nitramanne, therefore, contains simple snlphurets, and ulue*lwlysa]phnrets. 

Dr Eisner's paper does not, however, fiimish any detaibi by which nitramanne 
could be manufactured successfully ou the great K»e The^ prooeaa oi Robiqaet, 
published nearly ten years ago, is the best which scientific chendsts possess, though 
undoubtedly the manuffieturers have greatly improved upon ib Kobiquet’s process 
consists ID heating to low redness a mixtare of one part of porcelain day, one and a 
half sulphur, aud one and a half parts anhydrous carbonate of soda, either m an 
earthenware retort or covered crucible, so long as vapours are pven offi When 
opened, the cmeible osnslly contains a spongy mass of a deep blue ^oar, containing 
more or less ufiramarine mixed with the excess of sufphor employed, and some nnaf- 
tered clay and soda. The solahla matter is removed by washing, and the nltrmna- 
rme separated from the other impundes by levigation. It is to be regretted, how- 
ever, tbet the results of Robiquet's process are by no means umform, one time it 
yields a good deal of ultramarine of excellent quality, and perhaps, at the very next 
repetition 8f the process ra circmnstances apparently nmilar, very hule nitramanne , 
IB obtained, and that of an inferior qnahty 
Ultramarine w^ted m 1863, S8,734 ewts. of the dedared value of 89,8434 j in 
1864, 86,010, of tte declared value of 93,468/ It ia not stated m the letmns wheAer 
* real cmnrtifioial, it u inferred to be ehi^y the latter 

UMBER. A mechanical nuxture of hmnite (brown hematite) and hydrated oxide 
of manganese and day It occurs m beds with brown Jaqier m the island of Cypros. 

It is used by Raters as a brown colour, raw or bnnt 
UNOnEflT& The name given by engineers to the greases applied to the bearing 
parts at maebioery Ungnents should be thick fer heavy pressures, that they ai^ 
resist being fbroed out , SM thin ibr light pressures, that meir viscidity may not OM 
to the resistanoa to motiim. — Baakaie. * 

UNION GOODS. Cloths of a mixed ohancter, as of flax and jnts^ or cotton sad 
jnte. 

UPAS TREE. The Jntuaru toxteartOj one file trees to whidi file bread flmit 
tree belongs. Fabnloua tales have been told of its uoisonoas nature , when wounded, 
a juice exndes which, when introduced into the mnnsn system, psodaces vomitings 
pnrging^ and fifially dntb. 



^ xjmx. 

tIBAKJUM i» «M fbe are rnfale, ud iru flm dboDTVNd hj KhpwA in 
1 7dd inttie mneal a!M ptMiemit, wlikli «ti, previou to Uds, nletaka fw m ore 
of sia& He ailed u omisiD aftn ^ plaoet dueova^ed ky Hendiel rboat tlie Mine 
time. The ora at onnism «re ftw) tibe pmoipal are, peMhiA (piidMatdey, a 
IwowBtah or Telvet-blaek auMwal, eoattUting aboot 70 to 87 per oent of piotx^ide oi 
BraDtiim,vithaibra,le^ iron, aad case othaimpwntia ItrooeunineeixiavitiKwefl 
of taad ttd ailver a SenajiOnd ndtli tk m Cornwall. Uramte, a pihOTpliate of apper 
and mantwi, oeem in fnumi and la Ibund of great beant^ near Catkogtom in 
OanwalL SbaKtrcihla; nrcaw-taaftsftfe, oxide of nnnium wiOi mobio and tuigitie 
uida JoAonmlii^ nian eitnol, aalpli^ of nnniam 

The metal ita^an onl/ be (dit^ed by the uMiervatioii of potaeaioin a eotUoiD, 
in the ame manner a magneaiBm. It u described w a black coherent pow- 
der, a a white mallaUe metal, according to the atateof aggregation, na ozidieed 
by air w water, ba very ambuetible when expoced to beat It mutes also with 
great viedaa with chlorine and with solphor. M Priint admiu three dieting 
oxidaof atanhun, and two other eomponnds of the metm and oxygen, which be 
derigaita a abouda 

iVetocMh, HO — This is the body Ibnoerly considered u the metal. ItiS8k|own 
powder, sometimes faq^y erystalliue. 

iVoto.«s}aMx«&; hlatt oxide; H^O', or SUO-i- HKP.— .This oixide was fixmerly 
eonsidered u the protoxide, and is prodneed whenever either of the other oxides an 
struo^y heated m the sir, the sesq^moxide losmg, and the protoxide gaming, oxygto. 

It fterms no salts, but u resolved by eolation m acids mto protoxide and sesqaiozide^ 

Setqumttde, H*0*— This is riie brat known and most important of the exideH It 
tonus anmnher of beantifid yellow salts; its oolonr, when prepared by heating the nitrate 
to 480^ m an oil bath till no more nitrons fames are disengaged, is a chamois yellow 
It mi^ be obtained from ptlcAdjinid^ by actmg on the finely powdered mineral with 
nitne aeid, whush dtsaohres the Lead, iron, and aranttun , hot if excess of the mineral 
has been nsed, no iron dissolves , then the solnUon lead and nrsniimi is saturated 
with snlphiiretted hydn^u, which separates the lead , after filtration, the solution of 
uraniam whieh shodld contain a lit^ free mtnc acid, to prevent the formation of 
subm^ IB evaporated, and the nitrate of nianium crystallised oat, which is panfl«i 
b y recrystalUsatimi, a^ ^tly dissolving it in alcohol and again ct^t^sing; 
When the iron is dissolved with it, the eolation, after the separation of the lead, U 
treated with an exeat of earbonate of ammonia, which precipitates die iron, leaving 
the ntaniani in solution, when, on expelling the earbmiate of ammonia by boiling, the 
oxide of araainm pteoiidtates, and may be collected and dried, and from tbia w the 
other eompennds may be prepared. 

PUedUmds JB sometimes more impure^ and contains copper, nickel, cobalt^ and 
mne, as well as lead and iron, which makes the separatum of the mmam mors 
tedious 

The OD^ apjiticatiOD of oraniom is to enamel jiaintii^ and glass staining j thejirot 
oxide giving a fine hlads colour, probably by abmbiiig oxygen and becoming black 
oxide, and the sesqoioxide a delicate yellow 

Uraomm has been fbund m a German blue pigment used bv paper-hanmng manu- 
factnrerx It oontamed both copper and nraniinn, but il is not known for whatpurpose 
It IS mixed with the copper, if to improve the colour or not, or if present previoosly 
<■ in the mineral from which the pigment was made. — H. K. B 

HEAO. Bee BaTaon. 

HSEA. Tbia is one of Uw principal oonsutaents of urine, being always present 
in it, bat in variable qoantities} the average quantity in healthy unne is about 14 or , 
IS |NWta in lOOO of mine, biU of course this vanes from several circomstances, as 
in disease; drinkhog a larm quantity of liquid, &o The urine passed the first m the 
mozmng gives a lair esumate of the enantity of urea yielded by the urine of an 
individual. It seems to be the pnneipm fimn in which the waste nitrogenous com- 
pounds of tbo body are efinrinated from the system. It is very prone to decomposition 
ahen as contact widi albumen, muous, w any fermentable mstteri and this is the 
cause of unne, which, when first passed, ts generslly shghfly acid, beeommg alkalioe, 
and a precipitate being tinned I the ehsnge being much more rapid in hot than in 
oidcl weather, the moeoa, fee. bepnnuig to fermeot sooner. The urea is decomposed 
into carbonate of ammonia, water being at the same tune assimilated. 

C»H*BPO* + 4HO - 2(Nff,CO*) 

I » ' 1-^ ^ 

Vim. Water r«itxHul» of ^unaonliir 


VALUE. ' 97# 

The carlKMMte of uomotiia nentnhaes the acid vhieh keepi tli«|dioiiiliatei in m4b-> 
liaQ, and hoaoe Ae pmpitate 

In Moe dioeaMS tlie qoanti^of men in the arme amounta t»d0psrttrnBde7eo 
more, la the leoQ puti of anno. 

It IB intendiBg aa beug the first orgnoie hose irhioh ms uaSe artifinialljr. Jt 
was fcmnd that ej-anate of ammonia, which has exactly the same aUimate oemnoutiott 
as urea, when dlsscdved^ water and boiled for some time, became completely ehanmd, 
neither cranio amd nor ammonia being detected by the ordinary test m tliie sdntiQB, 
and that it had in foci been oonrerted by a mdecnW ehaege into urea. 

NH*0*N0* - C*H<IPO* 

Cfnmta of anmaiJa. Urea 

Its presence m the nnne is detected thus eraporate a portion of the ariue orer a 
water bafo to abont one-fonTth of its bnlh, and when cold a^ half ita volnme of jncre 
Ditno acid, when after a little time abundant crystals of nitrate of area will be ftamed. 

The qnnhteof urea in any sample nnne may easily be eshmated by a pneew 
inrented by Liebig It conaista m treatmg the urine wuh a standsid solntton 
of penutrate of merenry A oopioos white precipitate » formed, with liberation 
of nftno acid. Aa this acid preTcnta the further action of the nitrate, the nnne is 
preTionsly treated with a solution of two Tots of saturated bar^ water, and one vd 
of satnrated solution of nitrate of baryta, which precipitates the phosj^tes, and the 
e^pess of baryta nentralues the nitnc acid as soon as it is liberateiA The addition ot 
the nitrate of merenry ts contmned until the last portion added caosca a yellow btmmda 
ofmrcmy instead of a white precipitate The quantity of area present m a given 
sample of orme may thus be readily deduced from the qnanuty of the mtrate reqnind 
to precipitate it completely, the solution of nitrate of mercury being so arranged that 
every 100 grams of it shall be equal to tme gram of urea 

It IB also to be noticed that no precipitate is formed m the presence of odknmon 
salt , that therefore has to be also removed by addition of nitrate of stiver before 
using the nitrate of mercary By an ingenions applicaaon of this fact, the quantity 
of common salt in auy aam^e of nnne may also be deternuued hy the same solution 
at nitrate of mercury Urea when m solution acts as an alkali on test paper , it unites 
With acids forming salts, the nitrate and oxalate being the least soluble of them. 
Although nrea is so easily decomposed, a pun solution of it may be kept a oonsideraUe 
Imie onwanged — H K A 

USQUEBAUGH (JnsA) A name given to whiskey ooeamonally, bat usnally 
applied to a liqueur prepared from whiskey, or some other ardent com ^int The 
following liqueurs, as being of a similar clmracter, are named heru Kvtehtoiutw is 
obtamed m Switserland aad in some parts of France, foom braised black chemes 
fonnented and distilled. Maraschino is a stmUar liqueur, prepared also from a 
peculiar kind of cherry growing in OAmatia. iVbyua and several analogous hquenrs 
are fiavoured with an essential oil, containing more or less hydrocyanic acid and 
dierivid. foroiu bittmi *dmiindfe, *ha> kmrudb'ifi >plstfduei>, 'upfcota.t^A.. 
or from the leaves of laurels. Some of these compounds come nnder the denmninar 
tion of fincAirM, such, for instance, as Cwafoa, which is prqisrcd by digesting 
orange-bemes (the immatoie fruit) and bitter orange-peel with cloves and 
cinnamon in brandy, when this tmetnre is distilled and afterwards sweetened. 

It eonstifates tdnte Curofoa. The eomponnds are frequently ealled a 

term derived, like the word ratify, from ratem and & to mAe Ann, or eonfirm * 
By Ratafia, therefocej woe originally meant a liquid drank at tiie of 

"u^^ZATION OF BRIBE. See Fuse, JuiCM or. 


Y. 


TACUUM^AB, F<w a desertption of H, see Sdoab. 

VALUE. iNro Dwthodi have been adopt^ for ascertainiaff the value ot e«r 
exports , tme by means of the t^kial value, the ofoer accoidmg to the ihdand 



tAxnxMk. 

vdtt. In UmA JAnaiW An* ^ Awftwrf <ltn), Hhtttt b ft IW7 «iiBdt»f 
nndntarNonirtnf illMM]Beti|o46,iiUAiitarB«xtiMtn^ 

Tbe inlM of (ooA BCIM a eoapaMini nf talne ftnoMd V1& rriuenoe 

not totiie ninet liw naiMM ytmt, tat to a Mudud, fixed eo kg>g ^p> « 16B6, 
ttatmwwtanttadBeeQflnipaetar-QHMna of the mportt and ei^vti wai oatab* 
liM, and a Cantoaatanae iefi^tr opBaod to iwoiA Oo vewht, dnmtau* aad 
valasofthomeKihandiaettatiiaandmTOUhthohandBeftheofflo^ OnewnfiirB 
rale ufi]Ooired. 7 Barh!f year, la the nfant^wme good* heingeitiniatedhrwei^t, 
ofiieia ta the dtaoMioua, the without rofbrraice to the market ^oa. Thia 
oonne tai the adTanta^ of «idiibiting> vift strict aoeorac^, every Iscrfase or 
deoreaae m fiu quantity m oar «EpCrta. 

^Bext as to the valae of fiicM exports in Ae maih^ * — In 1798 ftera tras im- 
poaed a dni^ of S per oent <hi out exports, the value of which was taken, not the 
ofioul standard, tat by the deelaradoa of toe exporting nwrriiants. Snidi a deeln- 
miticn may ta aanmed ttarepreacntaboD of; or ait least an appromiimtum to, the 
caariEei price of merehandlBe, toere beug on the one hand no reason to appre- 
hend toat xnerdiaati wonM piy a peroenUge on an amoimt beyond toe market 
vahu^ while on toe other tiie liability to sewiiTC affiorded a seeority^ agtinst nadue 
▼aln^on.” Bee tarewn and Ezfobts. 

VALOBIA Is a kind of aeora, imported fiom toe Levant and toe Hoiea 
ibr the nee of tannen, as tiie hnak or enp eontune abondanee of tannin. See 
LBA.THBB. 

FaZoaM mqMited ta 1888 oad 1884. * 


torn Conumted nal valiw 

1888 35.541 A95,005 

* 1884 as, 678 888,670 


TABADIUH u a metal discovered by Sefttrom, in 1880, in a Swedieh iron 
renaihable tor ita ductility, extracted iRrom the iron mine of Jaberg, not far from 
Jcnktqung. Its name is derived Vanadie, a Scandinavian idol This metal has 
been tonnd in the state of vanadio acid m a loid ore from Zunapan, in Mexico^ Tito 
finery cmder of toe Jabev non contauu more vanadium than the metal itsalf It 
existi JO It as vanadie aciA For the redoctioa of this acid to vanadium, eee Berxe. 
liens^ TVatSf de Oumte, voL iv p. 644 Vanadium is white, and when its surface u 
Mhtoed k reeemUss silver or ^ybdennm more than any other metal It com- 
Unee with oxyE^ into two oxides sod an aeid. 

The vanadate of ammonia, mixed with infusion of nutgalle, torms a black liquid, 
whi^ la a very exedlent wntwg-infc 

FABILLA JB toe obimg narrow pod of ^ Epwdemlrm vatuBa, Linn , of toe 
natnml flunOy OrektdM, w£^ grows in Mexico, Columbia, Pern, and on the buiks 
of ifae Qiwbom ( 

The best comes from tiie fixrests round the villa^ of Zentila, in the Intendancy of 
Oaxaca. 

The vanlUs plant ia cultivated in Braail, in the Weat Indies, and some other 
tK^Mal oonntnes, bat does not produce finit of such a driioions aroma aa m Mexico, 

It diw like apaiaaite to the tranks of old trees, and socks the mmstnre wihicb their 
** baA denvea firm toe lichens, and other cryptogamia, but withont drawing nounsb- 
mene from the tree itsdf, like toe ivy and muletoa. The frnit u sobeylindnc, abont 
8 mehes long, oae-ceUed, siliqoose, and pulpy withm. It should be gatheired before 
it is fiiUy npe. » 

When about 18,000 of toese pods are colleeted, they are strung like a garland by 
their lower end, as near as possible to the toot-italk , the whoto are plunged tor 
an instant in tailing water to blanch them, they are then hung up in toe open air, 
and exposed to the son for a tow hours. Bext day they are lightly smeared with oil, 
ta means of a toatiier,or thefingen 1 and are surroanded with oiled cotton, to prevent 
the valves flnmi opeumg As toey beoame dry, on inverting their nppm* end they 
diselguge a vueld liquid toom it, and they are pressed at several ti^s with oiled 
finger^ to pimnote its flow The dried pods lose their appeannee, grow brown, 
wfioU^ and shnnk into one^tarth of them ongmal sura. In this state toey 
are toaohed a seeond tune witii oU, hot very qaringiy ( beeanss^ wUh too mneh oil, 
they WDold lose mneh nf toclr deHoums perfotne Th^ are then packed for the 
marked ia amd bnitdlaa of SO or 106 in mmh, enclosed m lead foil, or tight metallie 
caaea Aa St oomet to usi, vanilla u a ci^lar tout, at the tiucknaes of a swan’k 
^Qlt stmqpsk, sgrBadrioal, tat sosneitoat fisttened, truncated ai the top, Chinned off to 
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fte oodii vihUtSt ft atfonred fcii^wb^ flexible, -froa fl li> W iaeKw 

liaig,aodofaxed£iIi<brQrwiLfl^0an It eoutiusis a paveodijai^ eoA^MiMieeaw 

nef biwwn, In nrlneli ate enbedded blarii, brttint, T«ry .maia needs. ^ mMA 
mlmitislBndafmiattttt Uitssiekot,aaa mtber swaeflA. These prcygm ee seet 
l» depend npon an ene&flsl oil, ead dK> mpoB benaoio acad, ^ueh ftrM eAeeeMMNOT 
n^tbeearfteeef AefliralL The po^py part p ciwc w of shaw the jfflBMdto ^nelit/; 
thepeneaTpnun hu hardly any smeli. 

The kind mwt esteemed u Pmiee Is called hff Ttaillsj it n abont 6 mehes long, 
frnm I to I of an ineh brad, namnred at dw two eiid% and carved at the base , 
■omeirhat soft and Ttseid, (tf a dartreddish colour, and of a most ddicdoas fiavoar, 
like dutt of balsam of Pern. It is called vanilla gtoritt, when it u aovered with 
effloresceneea of benaoie acid, after having been k^ u a dfy plaoe, and in Tessels 
not hermebeally doaed. 

The second smt, called «mtZZ!i sandraia, or bastard, la a little amaller than the 
meedhig; of a leas deep brown hne, drier, leas aimnstie, deabtnte of efflorescmiee 
It IS said to be the produce of the wild plant, and la broos^ from 8t. ]>omlogo 
A third KTtt which oemes ftom Brasil, is the vmuS^ or latge raniUa of Oe 
Fre^h market , the wmSa pamprma or Amw of the Spaniards. Its length it ftom 6 
to fi inches} its breadth ftwn ^ to } of an mch. Jt is hrown, soft; -vumd, dmost 
always open, of a strong smell, bat less agreeable than the le; It is sometimes a 
little spoiled by an meipient fennentation It is cured with angar, and encloeed in 
titf|p]ate boxes, which contain from 30 to 60 pods. 

V^iUa, as an aromatic, la much sought after by makers of choeoiate, ices, and 
oreams , ^ eonfectumers, perftimers, and liqoonsts, mr distiUera. It » d^cnltly 
lednoed to fine partwles } bat it may be anfficiently attenuated by catting it mto smaU 
bits, and grinding these along with sngar The oaorooa prtDcipfe can, for some pur- 
poses be extracted by alcohol Berrelina says that the effloreseenees are not wd. 

VAPOUB (Fi^peur, Fr ; Zhrarg/^ Germ ) is the atate of elastic or amfbrm 
flnidity into whieh any sabstanee, natnrally solid or liquid at ordinary temperatures, 
may he coaverted by the agency of heat A vtuMe fluid floating' in the atmoapbero, 
as dutinaniahed from a gas which is ordmarUy^nnlesa it be coloured as chlmine 
gaa — mvlsible. The vapour of water xs SmAji, whidi see. 

TAREC The name of kelp made on the coast of B(«mandy 
VABMISH (Perms, Fr j /’uatw, Germ.) is a solution of rMinous matter, which 
la ^resd over the aurfhce of any body, la order to give it a shming, transparent, and 
hard coat, capable of resisting, in a greater or less degree, the udnences of air and 
moiBlure Such a coat eonsista of the resmoas parts or the solution, which lemam in 
a thin layer upem the surface after the liquid solvent has either evaporated away, or 
has dned np When large quantities of spent vanish are to be made, a common 
still, mounted with its capital and worm, is the vessel employed for containing the 
nutenali; and it is jdaeed in a steam or water bath, The capital should be provided 
with a stQffing.box, through which a stimng-rod may pass down to the bottom of 
the atal], with a cross piece at its ]9wer end, and a handle or wincb at its top. After 
heating tiie bath till the alcohol boiia and begins to distil, the heat ought to he lowered, 
that the solation may continue to proceed in an equable manner, with as little eva- 
poration of Bpint as possible The operation may be supposed to be complete whmi 
the rod cqp be easily turned rounA The varnish must be passed throng a silk sieve 
pR^ fineness , then filtered through porous paper, or allowed to dear leisnrelv • 
in stone jaia. The alcohol which has come over ahoidd be added to the wmdi, tf 
^ just proportioiis of the resma have been introduced at first. 

^ T^ biUlding or died wherrin varniah u made, ought to be quite detached ftom any 
builduigs whiter, to avoid acoideots by fire For general pniposes, a binldiag 
about 18 fret by 16 » soffleiently large for manafreturnm 4000 gallons and upwards 
annually, provided there are other eonvement bnildings £n tiie putpose of holding the 
ntcnsila, and warriionaing the neoeimry stock. 

Proenra a copper pan made like a common washiiig^cQ|ij)er, which snil eontda from 
50 to 80 aaIloiis,aa oeeasum may require) when wanted, set li upon the botirngfrumace, 
and fill It np with Haaeed oil within 6 inches of tiie brim. Kindle a fire in the 
flirnace nndeiiWBth, and manage the fire eo that the oil shall gndnidly, bat ribwly, 
increase in heat for the first two boon } then increase the heat to a gentle simmer | 
and if there M any senm cm the snrfkee, akim it off with a copper ladle, and pirt the 
akhnnung away Let the oil hml gent^ for three hoars longer , then introdnoe, by 
a littie at a ti^ one qnurtM* of an ounce of the beat oalcinfid mn g ae sta for adeiw 
gallon of oil, cgcasionaliy stirring tbe ml frean the bottom. 'When tbe tnamacria la w 
m, let the oUM rather amartiy for one hear} it will foen be Budkeienb l«aeovcr 
over the oil, to heep out the daat while the fire m withdrawn and raifiiyiUlic d 
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by -water) nextnneover^fdlytad leaTcit tSl next jDorftnv; ind OfliYluleit if 
Htliot^lHlteitiittetbenanyvipjMktWletftnoCthronghtbeiMpefaideodc) eanyit 
awaytud^epodtstln eiOer • tte «r leatai ektern, ibr wooden TMnds vfll not hold 
H) letttnnuAtoietaefbratlcMtareeiBfi^ '{Im loagnwa nrlU ■bootb d the 
a«dsadiiuieilBgeftDBdMoa,indlhHto tiie bottomoif the eiiteni. leOTingthe oU 
dear and tnneinMnh and lb ibr me, ReooUect viiai (be oil u takon out Aot to 
disturb the bottenu^ wlodi an only fit Jbrbtaoik paint # 


Qbkkbai. OnaBOTATioiM am PnEcaxmoHa to bb OnaBnYiED zir ICakerq 

VaasixBHsa. 

Set on the brnHng-pot -with 8 nUoDB of oil ) kindle the fire ) then lay the fire in the 
gnub^raaoe , have aa many Slo. bags of gum oopal all ready weighed up ai will be 
wanted, pat me 81b. into ^ pot^ pot fire to the fianiaee, set on the gam-pot, mthree 
Bunotea (H the fire is brisk) the gum wiU begin to fose and gin oat ita g^ oteam, 
and aoid) atir and divide the gum, and attend to the rising of it, as before directed, 

8 Iba of ooj^ take in general from sixteen to twenty mmutes in fosing, from the 
b^inning tul it gets clear like oil, bat fho tune depends very much on the best of the 
fire and the attention of the operator During the first twdn minatea while the gum 
u fli^g, the assistant must look to the oil, and brmgit toasmart aimmer, for it ought 
to he neither too hot nor yet too cold, bat in appearance beginning to boil, whidn hi> 
is atneily to obserra, and when ready to call oot, Bear a hand * ** Then immediately 
both lay hold of a hudle of the boiling pot, lifo it right op so aa to clear the plate, 
carry it out and place it on the ash-bed, the maker instantly retormng to the pum-pot, 
while the assistant mis three copper tedlefols of oil into the oopper pouting^aek, 
bringing it in and ^icing it on the iron plate at the back of the gum-pot to keeu hot 
until wanted. When the maker finds the gum is nearly all completely fused, and that 
It will in afiew minutes be ready for the oil, let him eall out, “ready mil” The eaaist- 
unt IS then to lift up the oil-Jaok with both hands, one under the bottom and the other 
on th^-handle, teyiog the spoat over the edge of the pot, and wait until the maker 
~ colla out “oill” The assiitant is then to poor m the oil as before directed, and tbo 
boUing to be oontmued until the oil and gum become concentrated, and the mutate 
looks dear on the glass , the gnm-pot is now to be set upon the bnck stand nntil the 
aasutsnt pots three nuwe la^efols d hot oil into the poanng-jack^ and three moisii 
into a spm tm for the thud ron of gam There will remam In the boiling’pot still 
gallons of oil I<et thh maker put his nght hand down the handle of the gam-pot 
near to foe sida^ with fais left hand near the end of the handle, and -with a mm grip 
lift gum-pc^ and deliberately lay the edge of the gam-pot over the edge of the 
bmlmg pot^ until all its contents run mto the wiling poL Let the gnm-pot be held, 
with its bottom turned upwards for a minute, right over the boiling-pot Observe, 
Oat whenever foe maker is begmning to pour, foe assistant stands ready with a thick 
piece of old oaipet without holes, and sofEoiently large to cover the month of the 
boilug-pot shonfd it catch fire duimg foe pourmg, which will sometunes happen if foe 
gum-pot JB very hot, should foe gom-pot fire^ it has only to be kept bottom upwards, 
end It wiU go oat of Us^; but iz foe botling-pot ^ouM catch fire danng the pouring, 
the assistant ihi^ the piece of carpet qaiekly over the blazing pot, holdmg it 
down all round foe edges ) la a fow minutes it will be smothered, ^e moment the 
maker baa emptied foe gnm-pot, he throws into it hslf s gallon of tnrpentme, and 
with foe ADiaft immediatdy washes it from top to bottom, and instantly empties it into 
• foe flat tm jack he wipes foe pot dry, and pats in 8 lbs more gam, and sfts it upon 
foe foraanc) proceeding -with this nn exactly as -uifo foe last, and afterwards with 
the third mn. There will then be 6 gallons of oil and 24 lbs. of gnm in the boiling, 
po^ under whidi keep up a brisk strong fire until a scum or ftofo rises and covers 
tdl foe sorfiuie of the contents, when it will begin to nse rapidly Observe, when it * 
rises near the nvets of foe handles, carry it ^m foe fire and set if on the ash-bed, 
abr It down agam, and scatter m the dners by a little at a time , keep stirri M . and it 
^ ftpfoy km goes down put it npon foe fbnisoe, and latroduoe graS^y the 
remai^r of ^ dners, always csirying out foe pot when foe ftofo rises near foe 
riveta. In genenl, if the fire he all foe tune a pot requires to boil from the 
time of foe last gum beiag poured in, is abont three ^d a half or four hours, but 
tdae te no ontenui fat a begnmer to judge by, as it may vary according to foe 
weafoff, the qaah^ of foe od, foa quality of foe gam, the dners, or the heat of foe 
file, foeniAtee, aboot foe f^td hear of boihng, try it ou a bit ctf ghua, and keep 
It bflibng, until ft fods atroag and atelngy between foe fingers) it is foen boiled 
znffidflBt& to tMOj It OB foe ashfoed, and to be stirred down nntil it is cold enoimh 
to wii«f wmfo wsll dmxid anfo on foe -weafoer, var]^!^ ftom half an hoar m &y 
firoety weather to one AonriawannsoauBier weather Piwlous to begjSmaig to mix, 
ba-vp a auflacA qaanlity of tforpaatua nady^ fill foe pot, and poor la, atemng 
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nit the time at the iro «r aarbee^ n befom ^lireeCed, mtdl there <n IS fiAm^cvflT* 
tins of <ril of trapentHiantrodw!^ irhich irlU lenTe it quite tbA f*'-igh if fnat 
U good, and has been mil ma. botif tiie nim ▼»<« amak 
been -wtAl fliaed, then ought to be do more than U gaUooe of tdirentiM jaheed^ mid 
^ even Oat may tie too noefa Therefbie, when 18 galloiie of tut^ttne have hem 
rntrodooed, faaTe a £at smoar at hand, and pour uto it a portiaa of the Tarmih, and ‘ 
in two IV three ndnotea it wiH diow w:hetber it le too th^, if not ndBoieiitly thm, 
add a little more tnrpeotme, and BtnuD it off qaiekly Ae aoim aa the whtda la atored 
away, pour in the tarpeotme waihioga with whudi die gnm-poti hare been wsehed, 
into tbehoiliiig'pot, and with the swMi quickly wash daiwn all the Tandah from the pot 
aides; afterwuda, with a large piece of woollen rag dipped m piim»oe>powdcT, waA 
and polish erery part of the umde of the b<Hlmg>-^ perfiirmi^ the aame i^eraeton 
on the ladle and etirrersi rmse them with the tnrpenttne waahiiigs, and at last nuae 
them altogether in clean turpentme, whieh aleo put to die washings , wipe d^ a 
clean soft rag the pot, ladle, atiirer, and frmnela, and lay the mere so as to he earn- 
pletely eoee^ with ti^^pentme, which will always keep It frimi gnmnuiig up. The 
foregomg direcdona concerning running the nm and pounng in the ou, and also 
hoiliDw ^ and mixmg, are, wiUi yery little diffarenoe, to ^ obaerred in the making 
of all Borts of eopal varnishei, except the differences of the qnantitiea of oil, gum, &&, 
which will be finnid under the Tanons descnptioas by name, whieh will be her^lter 
described, 

Vie ehoiee cf linseed oil is of peculiar einiBeqiience to the Tarniah*iaaker Oil 
from fine frill-grown npe seed, when newed m a pnial, will appear limpid, pale, and 
hnlliaht, It 18 mellow and sweet to the taste, hiu rery little smell, is qiroidcally 
lighter than impure oik and, when clanfied, dries quickly and firmly, and does not 
materially change the colour of the vanush when made, hut appears limpid and 
hnlliaut . 

Cc^ vonitstes/or Jhie patnkngt, Fuse 8 lbs. of the very clesnest pale Afncan 
gum copal, and, when completely run fluid, pour m two gallons of hot ml, old mesanre; 
let It bnil until it will stnng very strong, and in shout fifteen minutes, or while it is 
yet very hot, pour in three gallons of turpentme, old measure, and ^ frmn the Uqi of 
a mstern Perhaps dunaglhe mixmg a considerable quantity of the turpentine will 
escape , hut the vamith will he so mocb the brighter, tranni|^t, and fluid , and will 
work freer, dry more qmcklT, and be rery solid and dorable when dry After the 
varnish has been strained, if it is finind too thn^, befhre it » quite cold neat as mndi 
tui^tine, and mix with it, as will bring it to a proper eonsistenoe 

Ch6iaet oanntA— Fuse 7 Iba of very flue African gum copal, and pour m half a 
gallon of pale clsnfied oil, in three or tour nunutes after, if it frel strmgy, take it out 
of doors, or mto another building where there is no Are, and mix with it three gt^Uona 
of torpentine , afterwaidis strain it, and put it aside fbr use. This, if properly boiled, 
will dry m ten minutes, hut if too strongly boiled, will not mix at all with the tnr- 
pentme, and eimettmet, when boiled with die turpentme, will mix, and yet reftiaer to 
incorporate with any other varnish Am boiled than itself therefore it requires a nicety 
which IS only to be learned from practice. This varnish is chiefly intended for the 
use of japsnners, cabmet-painters, coach'-pamtera, &e 

Best oodj/ cop^ vamuh fir eoaeh-mtken, jv — Hus is intended fbr the body pazta 
of eoaohes other similar vebides, intended far pidishiiW. 

Fnse 8 lbs. of flue African gum eopiU , add two gallmis irfidanfled lA (old mesanre) ; 
bod It very slowly^r ftmr or five hours, untd quite strmgy ; mix widi three gsltens 
and a half of turpmitme, strain off, and pour it mto a eistem. As they are too slow 
in drying, eeaeb>nmkers, painters, and varnish-makeFS have introdaced to two pots of 
ftfae prFoedmg varnuh, one made aa follows * — 

8 lbs, fine sale gum ammd ; | S^jsIIoidb of turpentine 

9 gallons (ffdanfled oil I | To he boiled fGur hours. 


Qioek dryng body eopal varnuk,fi>r oonekss, ffe. 


(I ) 8 lbs. the best African oopsl« 

8 gallona iff clarified oil; 

^Ib ctf dried sugar of lead; 

8} ^oos of turpentine ; 

Boded dll stringy, and mixed and 


(S ) 8 lbs. of ftne gum snimg; 
9 gaUons of clarified oil , 
i lb. of white copperas; 
^ aallona of turpentine, 
Soidedasbefim 


strained I 

To be mixed*nid stramed while hot into the odiesr pot Tb^e two pots mbol 
together will dry in MX boors m winter, and in fburm tummeri it ia veiy uadU fittr 
vami^ing oU work « dark oohmis, &o. 
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ft.} 8 Uf. SsdfotM AfH«n oopdi 

8^ si^OBi of dteiMd oiL 
tfil T«9F)r strum. 

I Ux of dried «0pp«rtf} 

8^ gitfoas «f torpentiM. 


(t.) slIftflfSiidadKtedMiiUmd} 
84 galloBs of elum oQt 

I IK of dried sn^tf of had t 
Hx (d'lithBigOt 
4 gdlona oT tarpeDdne. 

£x tbii to the iltot irUh hot 


This ‘vsxaub i»U dry hud* tfiiea boded, ui four howt m stimBier, wd m rix lo 
iriDter Aa the name denotei^ St u intended for the TsmishiDg of the wheels, spring 
and carnage parts of ooaehea, chaises, &o ; also, it is that desonption of varnish 
wUeh IS generally stdd to and need honse-pamters, decoiators, &o , as from its 
drying quality and etmg |^on it amts their general pnrpoeea weU. 


Second carnage mniiiiL 


8 Iba of andaortedgnm animd, 
8} gallona of fine clarified oil | 
6f gallooa of tntpentine , 

I lb of litharge } 


\ IK of dried angar of leadt 
} IK of dried copperas 

Boiled and mixed as before. 


Watneeot tnnucK 

8 lbs. of Sod sorted gam animfi ( | 6j^ j^odb of torpentme. 

8 gidloiis of clarified ml , I To be well boiled until it ftrings 

4 lb litharge , I very strong, and then mixed and 

} IK of dried SQ^itf lead. | strained. 

Mdhegaoy raxoiBb. is made either with the same proportions, with a little darker 
gton , otherwise it u wauncot vanush, with a tmaU portion of gold sue. 

Axunu o&soved la the makaig iff eepal vamt^ea. — The more minutely the gnm is 
ran, or fbsed, the greater the quantity, and the atrongar the produce. Tlie more 
r^lar and longer the boiling of the tm and gam together is eontmoed, ^e more flqid 
or free the rarmsh will extend on whaterer it is ap^ied to. When the mixture of oil 
and gam is too soddenly*Voaght to string by too strong a heat, the vnmish requires 
more than its Just ^portion ct turpentine to thm it, whereby its oily and gummy 
qu^ity is xeduoed, which renders it lees durable } neither will it flow ao well in laying 
on. Tko greater proportiou of oil then is used m Tarnishes, the less they are liable 
to crack, becanie the toi^her and lofrer they are. By increasing the proportion of 
gam m Tanushes the thicker will be the stratmn, the firmer tb^ will set solid, and 
UK qufeker they will dry When Tonushea are qmte newmade, and must be sent 
out Iw ase bofrae fh^ are of sufficient they most always he left thicker than if 
they were to be kept the proper time Vanush made frrmn Afxioan oopal alone poa> 
ceases Ae maat dartuaty and tranapareuy Tea mnfli drier in Taznuh renders it 
opaque and unfit Ibr delicate acdours. Copperas does not oomhue with TartusK but 
only hardens U. Sugar o£ lead does oembme with vanusK Turpentme unproTes by 
Bga; and vanuih hy being in a warm place. All copal or oil TBEnishes require 
age before they ssw used. 

AU body Tanushes am intended and ought to have lbs. of gum to eaffii gallon of 
Tansah, when the Tarnish is strained off and cold) but as the tfimah^ vp, cr qnanuty 
of tnrpentUM required to bring it to its prppw cooiistenee, depends very moeh upon 
the dqgree of botlmg the Tarnish has aadergmie, thereftHe, when the gum and oil 
hSiTanot been strongly boded, it requim tom turpentine for that pmpoce , whereas, » 
when tile and oil are very stronj^y boiled together, a pot of SO gallons will 
reqaire peniaps 8 gallons ahora the regular proporaoniato quantity i and if imx> 
iiw the tarpeiitiiw he eonuneneed too soiHi, end tiw pot be not sufficient^ cool, thera 
wm be fteqoeatiy abore a grilon and a half of turpe^ne lost by evaporataon. 

All eaiciagK walaseot, au mahogany Tarnish ooght to hsTs rally 1 pound of gnm 
Ibr eif^ gallon when torained snd ooldi and sho^ one pot require more thsn its 
propOTtKmnf tuxpentiae, Ac fbUowingpot can easily be left not qifite so stron^y 
bc^ 1 Oen it rwtoke lem turpaitine to tiiin It 

Gtfid sues, whether pale or dfufc, ensht to baTe fully half a pound ef good gnm 
oopal to eadi gaOM whan it ht finished , and the best Msok Jt^an, to have faOf a 
ps^ af good gam, or Mwards* besides the quantaty of aqihattiim. 

Pole amber aan iw A — »iie 6 pounds of fine pieked very pale tran ap aetn t amber in 
the gomtaot, and pour la f gmlau of hot danflod oiL Affi it nntS'it itrmga tera 
■atrs^ Mix witii 4 gaHoat^ t n rp aatiBn. Thu will ha as fine » body eo^ wiU 
woA very ftec^aad flew wwapsn nay work ri M q^lied to it hoeemes rety hmd. 
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undiBAemtMt^vfmUvoft&nnUMi, itttvBfycndleBltOKlxfiBKOfiZiMitiAM, 
to gtre ft«n » hard and dmbb qoaUtj. Obwrfei wilMr rsfaiA vfl 
rewire a koy toM fieft»a it b rea^ Ibr poliAiagL 

FtMmtitk^«rpietKnmniiii.^Pvts poimdf of Am pidM gm duetb fab a 
iiaw -Mlto tin bot^t *e« ready % poi^ of ^aai, broiled aa inaU aa baib 7 » 
waah U aareial tiouaa afterwaida dry it perfbody, and pot it «to ffae bottle widi S 
nilhmi ofturpoitiiiethkthaa aettted some tune; pM a ^eee of sidt leather under ^ 
bung, lay the tin on a sack apon the ooonter, table, or anything that atinda adid; 
begin to agitate the tin, snunily ndlmg it betdiirard and fbrvatd, the gpm, 

gliw, and toipentine, to work aa if m a barrei-ohorm for at least 4 hours, whmi ^ 
ramuh may be emptied out into anything soffimently and large enongji to 
h<dd H. If the gum is not all dusolr^ return the whole into the bottle, and agitato 
aa bdbra, until ml the gum ladiaeolTed} then etraln it ihroogb flnet^ miulin into 
a clean tin bottle leave it uncorked, so that the air can get m, but no dost , let it 
stand fbr 9 months at least before it » used, for the longer it is kept the touher it 
wJl be, and Jew liable to ohiU or bloom. To prerent mastio raraish flora i&Utiig; 
boil 1 quart of river sand with 3 ounces of pearl^hee , afterwuds wash the sand 
three or four tunes with hot water, stnuning it each time , put the sand on a eoup- 
daft to dry, in an oven , and when it is of a good heat, pour half a pint of hot sand 
into each {^on of vaimish, and shuke it well for fi miniitea , it will aoaD settle, and 
earry down the nunstare of the gum and toipentme, which is the general cause of 
naastje Taraisih ehillmg on paintmga 

Common maatte vamt ^ — Put es much gum maatie, unpicked, into the gom-pot m 
ma^ be required, and to ereiy 8} pounds of gnm pour in I gaUon of eold toipentmei 
set the pot over a very moderate fire, and stir it with the stirrer { be earefiil, when the 
steam of flie turpentine nsee near the month of the pot, to cover it with the earpet, 
and carry tt out ai doors, as the vapour la very apt to catch &e, A Ibw nmintos’ 
low heat will per/bctly disedvr 8 pounds of gnm, which will, with 4 gaUmts of 
turpentme, prodooeb when strained, 4^ gallona of Tarnish t to which add, wbde yet 
ho^ 5 pints of pale ttirpentme vamiab, which imjn^OTes flie body and hardneM ot the 
maatio vamiah. 

• Cryatdl vanuA maybe made either in the vanush-house^ drawing<rooin, or pailonr 
Procure a bottle of Canada baleam, which can be had i^any dragf^a , draw out 
the coik, and set the bottle of balsam at a little diatanoe from the fire, turnup it 
round several times, until the heat haa thmned it ; then have somethmg that wiU 
hold as much as double the quantity of balsam, cany the balaam from the fire, and, 
while fluid, mix it with the eame quantity of good tur^tme, and shake them to^^ther 
until they are well incorporated m a few days the vanuah is flt far use, partlenlBrly 
If It Is poured into a half-gallon glass or stone bottle, and kept m a gentle warmth. 
This varnish is nsed for maps, pnnts, diarta, drawinga, paper onuunents, &e.| and 
when made upon a larger scale, requires only wanni^ the balsam to mix wiA the 
tDrpmtme. 

WAUe hard oarmA— Pat S poonds of gum sandane into a 4-gidloB 

exactly^ directef^^ the mastio varnish, recolleetiag if^raAed glass is used 
that It IS convenient to dip ^ bottle otmtaining the gum and spirits mto a coppeiflil 
of hot water every 10 mmutea — the bottle to be immened only 8 Buimtes at a tfane 
— which will greatly snist the dusidviiig of flie gnmi bnt, above all, bo eareftd to* 


k«m a firm h(^ over the ooA of the boiOe, otherwise the rarefaction vrill drive the 
ooik out with the three of a shot, and perhaps set fire to the place. The botde, 
every time it is heated, ou^to be earned away from the Are, the eocfc should be 
eased a httie, to ellow the rarefied air to eeeape, then drlwen tight, and the notation 
contmoed m this manner until dl the gnm u proper^ diasoivedt wUoh fa eaillT 
known by having an empty tin can to pour die van^ mto until neartho fast^ whum 
w to be poured into a gailom measiire. If the gam » not all diesolved, return the 
whole mto the d-gaSem tin, and eonflnne the a^tatum until it is ready to be strained, 
when rverythmg ot^t to be qoite ready, and perfeotly clean and diy, as oily tmo, 
flannels, stramara, or anything damp, or even edd weaflier, trill ohill and sp^ the 
vatnidi. Afker it fa stxamed 0 ^ put into the vanuih 1 quart of very ^tarpfattoe 
rarmsb, and diake and mix the two well togedier. 8^t varmsiies shodd be kept 
well eoriced Aer tre fit to sie the dav after mtM. 

BmnelktrdapmtvemmAiBmuiahyjffi^ baloabottleSpoandaof gomnsdiHM 
widi 8 pounds ai disBao, add 8 mUons of winob 60 over proof, pwoeefflu 

exaet^ as bei^ direeted flor Ae white luud vanfidi, and aaptatiBs U when 
which requixm about 4 honnf tun^ widtoot any danger of am; wkenaa; wy^fng 
any spiritTaniahby heat fa always attended with -dani^. Ko qjiirftTartwfa «m^t 
to M nude ciAer neat a fire oe by candlelight Wfaeatlnabfrowiihaiflk itrdnied. 

an 8 





■til 1 tfMii (ir inrpriiflim TwihTi wfl rflrH ^ -f t *f -r”- 

eqiMftaa»tn6^(Ucb«^ CwUa<Cliia% CUa^ Md 

Siam. ftABas«iaJ»Mtflf*8TMBS*Mk . . 

£Utf Mr.'^Pot Isto aotsas 4-fdloa tfat. 1 pomd of ground tnmerk, U oanow 
of powdned gvmboah 8l potmdt of powdered gwn aNDdaaa.i ofs poond of didlse, 
end I gslkHu of ipi% c^wine; After bong agitRted, dinolnd, and etnioed, add 1 


pint IS tiai>eottQ6 wnutb, well nixed. 
Mtei apintlaeier. 

S gillooeof epuittof wine^ 

1 pomd cfdngOD^ blood i 
S pomds of ^pmuh mnottof 
3^ pomds of gum eandvoc , 

S ptnle of tnrpentkie. 

Hade exactly aa the yellow gtdd IncbeT. 


JUli brata heker» 
a gallone of Q»rits of wmet 
8 ooneei of aloee, ent amall, 

1 poBad flue pale eh^aoi 
1 oonoe gambol cut emalL 
No tnrpentme Tanu^ Made exactly aa 
before. 


Bot obserre, that thoee who make lacfcm fteqoently want eome paler and nma 
darker, and sometimes mcbnmg more to the parbeulw tint of oertam of the com' 
ponent ingredtenta Therefore, if a 4-oiiiice phial of a strong solution of each ii%re' 
dimt be prepued, a lacker of any tint can be prodaoed at any time 
Pr^ratuM tiftaueed odfar making tNimuAes —Put S5 gallons of linseed oil into an 
iron or copper pot that will bold at least SO gallons, put a fire under, and gradnaUy 
increase beat, so tiiat the oil maj only simmer, for 2 boon , dnnng that time Ac 
greatest part of its moutnre en^iotates, if am^om arises oo the surfkce, skim it o£^ 
and pnt that aside for infonor porpoees. ^en increase the heat gr^ually, and 
sprinkle to, by a little at a time, 8 lbs. of scale litharge, 8 lbs of good ted lead, and 
2 ibs. of Turkey umber, all well dried and free from moisture. N any moist dners 
are added, they will caaso the oil to tumefy , and, at the same time, dar^n it, causing 
It to look opaque and thick, ropy and clammy, and hmdering it ftom drymg and 
hardening m proper time , beBidn, it will he on the working painting like a piece of 
bladder skin, and be very apt to nse in bhatere Aa soon as all the dnem are added 
to the oil, keep quietly stirring Uie driers from the bottom of the pot , otherwise th^ 
Will bam, whifih will cause the oil to Uaoken and thicken before it is boiled onoogh 
Let the Are be so regulateft that toe oil shall only bml slowly for three hours from the 
tuns all the dners were added, if it toen ceases to throw np nny scum, and emits little 
or no smoke, tt is necessary to test its temperature by a few quill tops or fratoers. 
Dip a quill in the oil every two minutes, for when the oil la boiled enough the 
quill top will crackle or curl np quite buint , if so, draw out toe fire immediately, and 
ik the oil remain in the pot at least from 10 to 24 hours, or longer if eonremeot, for 
toe dners settle muto sooner when toe oil is left to cool m toe pot toan when it la 
uunediately taken out 

"What aptnt vamuk. — Sandarach, 2fi0 parts , mastic m tears, 64 , elemi ream, 32, 
tarpentme (Venice), 64, alcohol, of 86 per cent, MOO parts by measure 
The turpentine is to be added after the resins are disaolr^ This is a brilliant 
varaish, h^ not eo bard as to hear polislung. 

VanuAfar Ag mood toga of Spa. — Tend^ copal, 75 parts, mastic, 12 6 , Venice 
tnipentme, 6 5 ; alcohol, of 96 per cent, 100 parts by measure , water ounces^ for ez- 
,an^e^ if the other parts be taken in ounces. * 

The aleohol mast be first made to act opon the oc^al, with toe aid of a little oil of 
lavender or camphor, if thought fit; and the solution being passed through a linen 
doto, toe mastio moat be introduced. After it is dissolv^ toe Vemee tarpenbne 
previously melted m a water'bato, should be added , toe lower toe temperature a1 
which tow operatums are earned on, the more beauUflil will the varnish be. This 
vamish ought to be very whlt^ veiy drying, and capable of being smoothed wito 
pomice-stona and poliibed 

VwnxAfateeriavaparta ofeamagea. — Sandarach, 190 parts} pale sheOae, 96 , roam, 
125 } turpentine^ 190 , alumol, at 88 per cent., 1000 pam by meaenre 

VantiA/cr aabmetmakera — Pale ehellae, 750 part8}(^maatio, 64 } aleohol, of 90 per 
eeat,«1000 parte by measure The aolntioa la made m the oold, with toe aid of 
freq^t stiinng It k always mnddj, and is employed witooat being filtered. 

with toe nae reaina and proof qurit a vamish is made for the bodtbndeM to do 
over toeir iMroceo leather. 

7%s vandA^WatBa^orgSdaiartudaa. — ChimlBe,ia gram,lS5 Wtsi gBiBbate,126, 
dn4goai*s blood, IftS) anuotto, 126} saAron, 82. Sato team muat be diiaolvedm 100O 
parts by aaeasiue of aleohd ^ 90 per cent s two aeparate tactnrea maMliB omde with 
fbedra^’s Uood and aimoiuvin 1000 parts of satosktod, and aproperpropoitUMi of 
•ato shtwld be added to toe landto. aoeorffiag to toe abide «f fcdden. oww wmled. 



TEGBTAlStE 1S3CTBA0T. m ' 

'wioe, oBfas from. aUam «liie^ In oontunfaig noM V«ab» t» 

iik< Hvticbf, H«oniriBtt<^*^iDkdaneh,SA(»purta, taMfae 
^ebiee tarpm^, StM i aloobd, lOOD paartg by meagmck 

3fUk ofwtu M « -vahuUa varnuh, wMcb may b« prq^aved at fttioai — IMt k a 
aruhiia espnile a eenaia qusnUty white wax, and ^ to it, while in ftaion, aa 
qwd qiuDit% of epirit of wme, of ep, gr. 0^80; g(ir Ae mixtare, and poor it t^on a ' 
irge porphTrv slab. The granular niaai u to be eonverted uto a paete by Uie malter, 
with the addioon, frasn tioie to time, of a hide akoibid , and aa aoon ae it a^em to 
be smooth and homogeneous^ water uto b^introduce&in small qnantitua aooceMrr^, 
to the amoont of timea the weight of the wax. Thu enuilsum is to be thw 
paaaed through oanTua, m order to separate soeh partidce aa may be imperfectly in* 
ODTporated 

The «ttt qfmu. Cbm prepared, may be spread with a smooth brush npim tim snrfiKO 
of a painting, allowed to dry, and then fhsed by passing a but iron (sa&nwder) orer 
Its surihee. When cold, it u to be mbbed with a linen doth to bring ont tbe lustre. 

It u to the nncbaageable qnaltly of an encanstie of tbu nature that die anoient paint> 
mgs npon the walls of Hercalaneom and Pompeii owe their fteshuess at the present 
day 

Black japan is made by puttmg into the set’pot 48 lbs. of Naples or any other 
of the ibrei^ asphsltums (except E^pdan) As soon as it is melted, poor in 10 
gallons of raw linseed oil, keep a moderate fire, and fuse 8 pounds of daik gam 
anime m tbe gam-pot, mix it with 8 gallons of hot oil, and pour it mto the set-pot 
AfteArards fiise 10 pounds of dark or sea amber in the 10 gallon iroa.^t, mp 
stimng It while fusing, and whenerer it appears to be overheated, and ruing too 
high in the pot lift it from the fire for a few minutes. When it appears completely 
fused, mix in a gallons of hot oil, and poor tbe mixture into the set-^ , oontinoe die 
boiling for 8 boms longer, and dnnag Chat time mtroduoe the nine qna ntity c/^ dners 
as before directed draw oat tbe fire, and let it remain until mornmg , toen boil it 
nndl It rolls bard, as before directed leave it to cool, and afterwards mix with 
turpentme 

mBut Bnauwtci Mack— ~In an iron pot over a slow fire, boil 45 pounds of foreigu 
asphaltun for at least 6 hours, and doniig the same tune boil in another iron pot 
6 goiloDB of oil wbich has been previously boiled Dnnng tne boihng of the 8 guilds 
introdnoe 6 posnds of litharge gradually, and boil until it feels stringy betwem the 
fingers, then ladle or poor it into the ^ containing the boilmg aBjdudtam Let the 
mixtare boil until, upon trial, it will roll into hard pdls , then let it cool, and mix it 
with 25 gallons of turpentine, or until it is of a proper consutenoe 

Inm iDord ifocA— Pot 48 pounds of foreign asphaltnm into an iron pot, and boil 
for 4 boon, Dnnng die first 2 honis introdaoe 7 pounds of red lead, T pounds of 
htbarge, S pounds of dried copperas, and 10 gallons of boiled od, add 1 eight-pound 
ran of da^ gttm, with 2 gallons of hot oil After pocinng Che oQ and gnm, 
continoe the boiling 2 hours, or uftil it will nil into hard pills like japan ^ ben 
cool, dun It off with 30 gallons of turpentme, or until it is of a pn^r eoasis- 
tenee. Thu varnuh is mtended for blanking the iron work of coaxes and other 
eamagea, &o. 

A ckec^Bmuanek Mack — Pat 28 pounds of common black pitch, and 26 pounds 
of common, aspbaltom made firom gas tar, mto au iron pot, boil both for 8 or 10 • 
hoars, which will erapmate tbe gas and moisture , let it stand all and early 
next mornmg, ns soon as it boils, put m 8 gallons of boiled oil, then introduce, 
gradanlly, 10 pounds iff red lead and 10 pounds of litharge, and boil for 3 bonra, or 
* nntil It will roll very haiA When ready for mixmg, introdnoe 20 gallons of tnrpen- 
tine, or more, nnul m a proper eonsutenee Thu u intended for engineers, founders. 
Ironmongers, &e ; it wdl dry m half an honr, or less, if properly bmled. 

VEGETABLE EXTRACT In offering anything new, more especuUy as con- 
nected with so art so kmg practised as feat of brewing malt liqaora, Hr. Hod^ whose 
patent we ore aboat to desenbe, u ftdly aware that changes in old establubed 
methods axe never received seaddy It u, however, evident that there are certadn 
pointB to be attained m tbe production of molt liqnors, wbiob, if earned ofit on 
soientifio pnnoiples, would be a great boon to tbe profession. 

The present j^aedee of first making an extract of malt, and then adding ffie hop- 
leaves to the wort In the copper, for the puipoee of getting ont thesr extraet^vc 
matter (in a liquid ahead/ nearly to foe point of satnratiiui) u not m soocttdance 
wtfo scienti& principles. 

It u s well-Wiwn feet jhat, without famg ht^g, the retm, lapdttne, and tamne 
anid iff the hops ara not nea^y disengaged from foe leaf, hence we feed aR hcvWert 
say font they ius a ^oedt loagt thorp M to make tfie ieer itep ns£ 



OT Art M tnB to 

Site flttrtBQ4A«trtA)iMrt Art RW|A«Mad turt* 

mmnhumgrntimitwit 

liquor whndi«ff> ftom Aa artA tOi tAit me '««! to la^. anft vlni to get 
jiAot llMftorttatoOMteeMdofimart»aioe)unMrtrtteiv>rtMitkrtwU4Bntitr. 
al}iQiijen» ted gWea. fHuoAmaa rtrtter utlie 0Bl|]r Antg «• want to ictno. 
n.teit»]p<9er pn^rt&Aofvrtte* TheoActbgNdMBtianwtRieeini^tediaiUa 

tosnidiiM BvtndftnortitrtuML 0 * 

« Ab irorta ia utended to Mognlrte Aa nitrogenoiia urtfiert two tnimifeB 
wiUdo&irtK^hlv. WlrttmuatnowbeefEBctedu to Imag dwtefaetirtat^f 
eoagolatad natter nto eootaet with Ae tteamg; reamona^ and lupoline pr^ertiee cd 
hop. xtedariagilicm 'naohifale. whieh chemed ehaagepreTeiita, u a raeanre, tether 
deeonQDoeitian, tot a bme^ ewtil tbaj wenearljr all grt nd of I7 fenaenfatHm or atei 
prACipuiluik 

Thera caaiKit he a doobt that boilnig worta to a certain extant k neoeaaaxx. bat luig 
boiliag n deeidedlj idanoua. aa there jmiat he a decompoaitioii of the neebanae 
natter gung on, la aa a raghUintartioii of the albumen and other corapodhda, 
wnfaM thrae partHslM ara lunnenately tovoght into eontact with tboae pni|Mrdea of 
Ae hop to arrert it 

All Aera diffienltiea ran be pierented by fint making an extraot ct ht^ma clqac 
digeater. aa la rapreaented in Ae eneloaed drawing,^ 1S61 The moat Toiatile proo 


kaiafcaahmMr, lawi^Mad taato. 



peitiea can either be dkblled over, or drawn off ftom Ae top. and added to the 
worta after A^ are cooled, and betee ftnnantatmn, The keying prme^ of 
the hop w A Aen be drawn off n a atcong decoction and added to Ae weeta after 
Aay are allowed to bod a fbw abnitea, when the parbelea of nitragenonaiBattar will 
beinniedntcly chained, ratrapbag the annaa and oAer dehoaie pr^ertwe of thehop. 
Homo Aeadrantiwarte aepmaie extrart of b(^ ra ToateU where Aw tanperawra 

can be regohted to the grea t an morty^ and when Ae air eannot come rew contnotto 
(tengt Ae eelnitf of Ae hgald or loae the arema. 

AnoAer advantage » Aia proceaa ia. not allowing Ae hop leaf to g» Into Aa wort. 
Aere^ iteBtg aae hi wratw ftO batreb brewed, or 8 par eant. oa m malt rettnrt, 
vbiah to anam brewera woM rtBteat to par aasiiiB. 
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tlMMottriovatfllt? Iwitadndttodfiy 

ludhrw' joaraalt nd Umbob dmm-^ mpe in ij» natanMrnf 1 -ry~- -r 

mr^T^ p l if feia If. Tl» lupc Are jAu^ hdtwmk dttaa |MbcM ft'iijal 
ttMa ^ let w from Aa ■tmnii.p^jpMiiy Arosigh tbe boflinr Jom^And 
atwaHMfcet o, c; wl)^ kwpnp tbe tempnimtiiN of die bum «t or 

Mir.,«2wlie dMsaed neoeHuryr mdtaMmeaaeDOMMiautllaFvoatDeaoapa^ 
hanee the irhde of tbe woDunie prapertiM <if tbe bop are preBerredU TOi to dnrt 
in tvo «8^ first dnvi^ off tbe top of tbe eztreet Arood the eoek « (tbto li 
added to the beer ato it la cool) , orthelioprel to dutiUed orer^reeaM of the hood 
r, and ewdeafer a, ud u nut off (brot^ ue eoek sjfy. ISfiS. Hm cover to tkm 
dromi apby,^ i^n end oomiiter-veigitU The extract is then dnm eff thraq^ 
the bottom r, and is added to die boil The perfiinted ptotfima to remored, and 
the veead, irlueh swin^ on die traoTons, le tqroed s^ide down and the ipced Impe 
drop into a presa. See BaKwiaa. 

Cbohap The qnieker -worta ere cooled down to die femmtiiig temperetare after 
being bDtbd, the bettor Tbe less it u exposed to die aetioo of ^ atmoapheM the 
lesaTiaUe it is to abaorb ox 7 geo« preventuig acstons ftmentation. 

H^d eotdmg to all brewera la of vital importance, Ibr if Wort be permdtod to 
come into eentaet with the air doting die time its calorie la given off, aeidi^ mnat 
aet m, e^dallr in ammaer time. 

best meuLod to oool wolts u that which !• shown end described in the dnwi^g 
annexed,/^. 166S. 



The worts are passed tbivngh copper tubes, tfionw^M^itosed!. bstsad ef peaiwg 
a eurrent of water roond dieto tnb^ a dew jet of wator to sprinkled ■& over tbe 
outer snrihoe, at die aane toe a enrrent of cold air to hmaght into contact with the 
moist anrfkee of tbe tabs, so that as fret as tbe moleoideBaf calorie are tranamitted to 
die water throogh die metal tabes, fbe 7 are blown awapfjnviim {dace to others. 
this process hem from Squids eaa be ahstraoted not* Tapwlx mu hvai^ other, in 
fiuit, worts can be bvonglit down to freesmg treaperatma, aldKmga tlw wster jaiei 
may be 80° to 100^ Fahr. Anodtor great alvaidiw is, iSigi the qaandrif of w a ter 
nsM to aboutamm-litlC 

These tabes om be deaned wnh a bnoh with pnrtoet aaSB. 


Tl»7TILi,XlON OF JkfZNSa 


VBMETAfiJUB ETEXOPSL AebuoodpiiqpKndliylheitiehMraUoafaLaoaTerad 
«radUs ttUMjvmt MomlRMt*, or o o a a ioon. aea moeik. 

VJSOBTABLE XYORT fln Coaou 
VBGBTABLE PAB<^ME1!1T fle* PAwanEnrr, YjKaT.«BUk 
VEISS (jPUtM, Germ.) avetiw fanno or lenta m roc^s, «UA »• 

{tiled wHh pecoligr niaend iQtetaaoe^ moet oommonlT metalUe ores. See Minka. 
Mimna, fta * 

VEIN STOVES, or GANOITE8, irr tbe mineral aubetaneea -whidi acoanpany, 
and fteoaeody cnolae^ fhe netalllo orea. See Mma, SibHxiro, &c. 

YEL LPM la a Sne aort of ^ubbrneBt, irliieli aee 

YELYBT < Yebm, Fr % Samutt Gera > A peealiar ato^ the natare of irhioh u 
esniainad aiid« Fostiah and Tazxxu Fabeicb. 

VENETIAN CHALK ia Stkatixb. * 

VENETIAN WHITE. A eareitally prepared earbonate of lead See Weetb Lbaix 
VENTU^ATION OF 1IINE& Id onr whterranean operatiODa, ei^eciany where 
^OBOtmea earbonte aeid are eeoatandy brag produced oy reapiratiou and ccunbue- 
tion, and where, as etpeoially m our cou mines, the workmen are constantly exposed 
to the effloz of exnlonye gao — flight oaibuntted hydrogen — it becomes necessary to 
ad(^ die toesaui cf remoTiDg, as rapidly as possible, tiM air by which the muyr is 
snrrotiBded. 

The prodnctun of noxioos gases renders renblation a pTimaiy object in the 
system of mining. The most eBai|T managed la the carbonic acid. Han air-pipe has 
been earned dora the engine pit lor the pnrpose of Tentilation in the sinking, otlftr 
piM are connected with it, and laid d(mg the psrement, or are attached to an uigle 
of tbe mine next fhe roof. Theae pipes are jnolonged with the galleries, by mimh 
means the air at the forehead u drawn up the pipes and replaced by atmoapberie air, 
which descends by tha shaft m an equable current, regulated by the draught of tbe 
fomaea at the pit mouth. Thu eiroolation u continued till the miners eat through 
upon the secoid shaft, when the air-plpes become snperflnons i for it u well known 
that the instant sneh communication is made, as is represent^ in & 1868, tbe air 
spontaneously descends in the engme pit A, and passmg along the gallery a, ascends 
in a steady enrrent m tbe second pit B The air, m smking 1863 

fhroo^ A, has at first the ateiospheno temperature, which m i ■ — ^ 

wmter m^ be at or nndes tbe fteesiog point of water , hot its "ffl ~ 
temperature mersaaes m passing down dirongh the relatlidy ] 
warmer earth, and ascends in the shaft B, warmer than the atmo- N 

sphera Wbrnehafts are rf unequal depths, as repfresentedm the Jlc 

wire, the eumnt d air flows pretty aniformly m tme directiou 
If the second dotaft baa fhe same de^h with the first, and tbe bottom and mouth d 
both be m ^ sune bonaontal plane, the air would sometimes remain at rest, as water 
would do 9 an xurerted siphon, and at ofber times would circulate down one pit and 
ap anodier, not always in tbe same direction, but sometimes up the one and some- 
tlmea oq dm other, according to the ranatuma of tt^qerature at the sorfoce and the 
barometficid wesrares, as modified winds Th^ n in mines a proper heat, pro> 
portional to tfeir depth, mereasmg about one degree of Fahrenheit's scale for every 
60 foetid deswt 

Theieis asinp^ mode of condnothig air firom the pit bottom to the forehead of the 
mine, by catting a taggliu, or trumpetmg, as it is termed, in the aide of the gallety,aB 
erepresented fig 186^ where A exhibits the gallery m die coal, H 
aim B theBiai^ which u fomn 15 to 18 inches square. Theooal « — . .■ 

Itself forms tbiwe aides of the ait^pipe, and the fonrth u composed ctf dun deals applied 
air*h^t. and naded to small ^ops of wood fixed between the top and bottom d tbe 
bps d the lagi^iiL Thu mode u very generally adopted in running galknes of eom- 
mum cation, and dip-head level gallenes, where carbe^ add aboon^ ot when from 
fhe stagnation of the air thekninra’ lights bom dimly 
When fhe ramlin or atr-pi w are not made spontaneously active, fhe air u aome- 
dasea impelled tniOH^ them by means of ventilatiog Ibanern having their tube placed 
■ttbe pit bottom, wJ^ tin vanes are dnven with mat velociQr by a wheel and 
pmum verimd with fhe band. In other cases, Urge Mlows like those of fhe blaek- 
SBiithribriuabod wifh a wide noadaare made to act m asimiUr ai^ widifbe fkimeTa 
But tbeacmmerdytewceatyea^edUatsfiir small mmea A very slight cuvnUtion 
of ^ «aa be efbcbid by propabum, U eowaneon of wbat may be dona bj sx- 
banaisesi I and hsnee it it better to attach the air-pipe to tbe valve of die bdlowa Asa 
to fbev neidle. 

Yendtabaa d cdneiiw baa been bhe^ae cEbetsd on a jnoall acakb etUehbig a 
henaontififtaiiadtpthetopef tar-lHpeijdevadeda oimaidenble bei|^ above tbe pfit 
aseutt. Ihc AunsiievolTea onapivetiaadbyititail’pleoa placeailimoiiflisoas to 
teemve the wad At other tSmea, a eneaUfkairf dr is produced by pUc^cosiUfiree 
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a tnm gmtei, edluratihe bottoni<tf tn n^^caM ^ or RUpendei. ^ aolwla afew 
Ikthonu dowD. 

Such are some oftliemorB oommoo method* pragtiaed in cdlk^BMgwadcfato dapth, 
vhere oarhonic acid aboands, or irhare there u a total atagnatian. ttPur. iii aU 

great ooal mlnea the aSnol cireulation la reflated and directed hy doaUcdnOrCf eaDed 
mam m heanog doors Tiuee are tme air-TslTes, -vrlm^ mtoeeii’t a current of air 
moving lu one directtoiAkom miamg vhh another moving in a dilfei^t direcboa Saob 
valves we placed on the main roads and passages of the nUetles, and are esseotial to 
s Just venation. Their ftuietioDS are represented m Ae anne^ fy. 1866, where 
k shove the downcast shaft, m which the aSnal carrent u made to dweendi b » the 
apeastshaft, sunk towards the riae of the coal; and a the dip-head leveL Were the mine 
here figured to he worked witbont anyattwittoa to the cmmlafida, the air wmild flow 
down the pitk, and proceed m a direct line up the nsemmeto the shaft m whudi it 
wonld ascend. The eouseqaenoe would fli^^re be^ that all 
the galleries and bouds to the dip of Ac pt a, and those lying 
on each ^de of the pits, wonld have no cirealation of airi 
I or, in the language of the odlier, wonld be Iwd dead. To 
obviate this resolt, doable doors are placed m three of the 
galleries B4JoimDg the pit, vis. at a and 6, e and J, e and 
/l all of whioh open mwarde to the shaft A. By this plan, 

' as the air is not saffined to paas directly ftom the shaft A to 
the diaft B, throngh the doors a and b, it wonld have taken the next hottest direction 
e d and «/. but the doors m these gaUenes prevent this conrse, and compel it to 
proQBed ^wnwards to the dip-head levm c, where it will mread or divide, one portloa 
pnrsning a ronte to the nght, another to the left. On Brnvmg at the hoards g and A, 
It wonld have natarally ascended by them, bat fins it cannot do by reason of iJie 
buildiiig or stopping ^aoed at g and A. By means of sneb stoppings ^aoed In the 
boards next the dip-Mad level, the air can be truispoiied to the hand os to the 
left for many miles, if necessary, providing there be a tram or circle of aerial com* 
mnnication from the pit a to the pit b It the boards i and A are open, the air will 
ascend in them, as traced out by the arrows, and after being difflued through the 
workings, will agam meet in a b(»y at a, and monot the galleiy to the pit b, sweeping 
fiway with it the deletenons air which it meets in its path 'W ithont doable doors on 
each mam passage, the regular eirenlation of the sir wqpld be constantly liable to 
interruptions and derangements , thus, suppoee the door e to be removed, and only d 
to remain m the left-hand gallery, all the other doors being as represented, it is 
obvions, fiiat whenever the door <f is opened, the air, findmg a more direct passage in 
that direction, wonld monnt by the nearest channel 4 to the shaft b, and lay dead all 
the other parts of the work, stopping all circulation As the passages on vhieh the 
doors are placed ooosutute the main roads by which the nunera go to and flrom their 
work, and as the oorves are also constantly wheeling alcmg all the time, were a single 
door, such as d, so edten opened, the ventilation would be rendered precanous or 
langpid. But the double doors i^iate tbi* inconvenience ; for both men aqd horses, 
with the corves, in going to or from the pit bottom a, no sooner enter the door d, than 
It ^nts behind them, and encloses them m the still air contained between the doors d 
and c, c having prevented the air from changing its proper coarse whiled was open. 
'When d » again afant, the door c may be opened without mconvenienoe, to allow the 
men anddiorses to pass on to the pit bottom at a , the door d preventing any change 
in the agnal cirealation while the door e is opeo In returning from the pit, the same* 
rale » observed of Glutting one of the doable doors before the other n o^ed. 

If this mode of di^oining and insulating air-courses from each other be once fhiriy 
conceived, its oontmuauce through a working of any extent may be easily andetstood 
'When carbonic amd gas abounds, or wben the fire-damp is in very small quan- 
tity, the air may be conducted from the shaft to the dip Iwad level, and by pledag*^ 
stoppings of each room next the level, it nay be earned to any distasoe along the 
dip-head levels , ud the furthest room on each side bemg left open, Ike air is sanbred 
to diflhse Itself through the wastes, along the wall facts, and mount in the upcast pit. 
But should the air bmme stanant along the wtil faces, stoppings are set upthroogb- 
oid the gslienea, m such a wly as to direct the mam body of fr^h air along ilm wall 
ihoes fbr the workmen, while a partial stream air u allowed to pass ihraagh fin 
itoppmgs, to prevent any accnmuiatlon of fbul air in (he wastes. 

u very and extensive o<dUene8 more elaborate arrangements for veotilatioa 
are introdnoed. Here fbecircnlstion is made active by lazaCyrngtiie air at die apesm 
shaft, byineaDS of a very large furnace i^aeed either at the bottom or top of die 
shaft. Ills (ormer posidon u generally prefBRcd. 1^ 1866 exhibits p ftinmoe 
plaoed at the of the idt. When it anruKKipts a elngle pif, « a single dfaddon <d 
the pit, the compartment intended for the i^ent is made oir-dght at plaeisg 
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■IrMij toto— or bani it, at,aay nUi^ Jjitiace ftom ibg noath. OaOww 
logtxBii a qIom Maflddiag of jkok is laid* irluoli ii weU pbuteied 
or niMtBd urttjmHih adkwTe piattie olij. A little -way below ttie ib 66 
•oafbU, a paange ii wevioody eat, ettber m a ek^iiiig direetun, to 
ooBBMt At oarrent of ur wiA Ae fiuaaeei, or it u laid horiaonti^. 
aad thoB soonmuiicatM wiA die fbnaoe bj a Tertteid (mepaic. If 
any obetacle prmot the eoafiiUi droDi beug ereetod withm the ^ 
th» oaa be aande eif»tt(^ at top, asA a brtok fine carried tlMBoe ali^ 
tihe aarCace to the ftiraafla * l^i 

The itanaoe baa a siie pnpordanal to tin magutade of the Tentila- 
tMD, and die ebtottk^ are dthernMiBd or aqmre, bAig fltm 00 to 



100 bet high, wiA an isaide dumeter of flrooi 5 to 9 &et at bottom, 
t^iermg apwatda to a diiinetor of frmn 2j^ feet to fi feet Booh atalka are made 9 
u^na Aiw in die body at the bnildiiig, and a little Aieker at bottom, where Aey 
are lined with ire-bncha. 

Hie pbm of pheing lha feraaoe at the bottom of Ae pit ii, howerer, more advan'* 
tageona, beeanae the abaft dumi^ vhieh Ae air ascenda to Ae femaee at the pit 
moaA, la always at die oidinair tempeMtorei eo Aat whenerer Ae top furnace la 
negleeted, Ae eiroidation air throognout Ae tnioe becomes laagnid, anddangerodl to 
the workwa; whereas, when Ae femaoe la aitoated at Ae bottom of Ae ihaft, ita 
aides get heat^ Ute Aoae of a chimney, throng its total length, so Aat thongh Ae 
heat at Ae ftn^e be aeeidentalty alloired to decline or become exAiot for a little, 
Ae cinmlation will atill m on, the air of the npoeat pit bemg rareded by Ae heat 
lemauung m Ae ndea of Ae di^ • 

To prevent Ae annoyanea to Ae oasettera at Ae bottom feom Ae hot smoke, Ae 
folJowisg plan has been adc^ted, as Aown in Ae wood>ent,>^ 1867, where a repre- 
sents Ae lower part of Ae npcast Aaft, d, the femaoe, 
bnih <^bn^ arAed at top, with its sides issnlated from 1867 

Ae scdid mass of coal which aurromida it; Between Ae 
fjsriHMje wall and du coal beds a cnnent of air eoiutantly 
passes towarda Ae ahaft, m order to prevent Ae coal 
eatehhig fire Prom Ae end of Ae fernace a gallery u 
ent m a ilamg direction at e, which eommnnicatea with 
the Aaft Bt^ahoot 7 orSfethomsfromthehottcmof Ae pit Thus the femaee and 
femaoe-keeper are completely di^oined ftom the shaft, and Ae pit bottom is not 
only fine frw aiU meambraneea, bnt remama oomfortably eooL * 

To obviate Aeineonvemenoea from Aeamnke to the bankHnen 
in landing Ae eoala at the pit month, Ae feHowing plan has imts j 
been eentrlved fer die Newcastle eollienea Ftg 1B6B re- ‘ 
pesaenta Ae month of Ae pit o is Ae opcast ah^, provided 
wiA a ItamaBe at bottom, 6 , the downcast Aaft, by which Ae 
anpply of atmoi^ene air descends, and ^ the braAce earned ' 
shim the pitmosA A little way below the aetde-boarda^ a 
nllety, m paahed, m fiammnnicatiOB wiA the snrfece from 
Ae downcast Aaft, over which a bridE Abe at chimney is 
boilt from 60 to 80 feet high, 7 or 8 feet diameter at bottom, 
and 4 or S feet diameter at topi. On the top of Aia chimney a deal fttonel is sne- 
pmded horfeeiitol^ <m a pivot, like a toro-eiH^ The tboc/, made also of dAl, ke^ 
the monA of Ae fennel always m the same direction wlA the wind. The aame 
neAaniam is inonatod at the npcast Aaft a, only hen Ae fensd la made to present 
Hi xwmA in Ae wtnd'a eye. It u obvious from the flgnie^ that a hi^ wind will 
nthar aid An dmek the ventilation by Am plan. 

Hm pme^ of vnntdatioB being Ant eatabbAed, Ae next object m epemt^ op a 
eolbsry, nd todriv^g all gaUeriet whatover, ia Ae diniUs mme or doable heitow^ 
come, on Ae nnple but very ingenious diatnbntion of which, Ae Ciroalatlon of air 
depmda at Ae eonnaenoemem of Ae exoavstiona. 

Hm doable headwaya comae m rqireaented m Jig, 1869, where a is Ae one 
headhtg sr'gallery. nd i Ae «Aer{ Ae fbrmer bemgummedmteiy eomeetod wiA 
Ae npeatt nde of Ae pit e, and Ac latter with 1869 

Ae dowaeost aide of Ae ^ dL The pit Itadf ts 
made completely air4iigli« V ^ dlwoa of dealai 
fe ffa a fyiuA Aa biattiiTit wall< aoAat^ 

naclgen.jeaeABngh.Aa brattfeefeoai^ A e>aadABn!tas«oiana brtwmTba mv 
oBTMtos ars^fe eempletely mteren^ l)j a at^ng betwixt the ]Mt bottom and ^ 
endof AefeitpUlu ofeoaU Aepuhtttorwalbofo^iiiuikedsvere ADedatamlng 
nOat nd Ae 0 QBiilB|i betwixt Aem,^*>l]e or Anfm^ The arrowa Aoir Ae 
dfawtnK of Ae am. Tmhea^nfaiiaiidSarageiiemDyaadaaboacpAatuddc, Ae 
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Me&tmg vflUi Cora Bad are hirfed^m' AMed ttaaid a diaMaM «i laiy 

IwttuMtMUtaUbArtkeatatoof Aeair Tbe thulaigB are S ft«t «ld«. 

Wbai ihe bemima are «t off from tbe pit bettna. aa W 9 ttagt l> left A the 
'bratboe at tto end iff A« piBar next Ae pit, throagh vbieb Ae ^zcoladeft hatwut 
the vpeast aod dowaesct piti « carried oni hntwlteaerer (he Turkmen eat Araa^h 
theflrtt VAeapertoM In Aabratiioe at the pet bottom m •hB^ la«M> 

■eqoenee of vhiah the axr u immediate^ drawn by (he power of the upcast shaft 
Ainn^ that AiAng as represeoted by the dotted arrow. Thwadiveet attea&ef 
fteA air b obnoosly broog^C dose to Ae ftnrdiead where the mmes axe at woch. 
The two headings a and i are (hen adTsaced, and y aoon aa the tUriing He^ S m eot 
tbronj^ a wall of hnek and ntwtar, 4d inches »iek, u bnitt aoroM Ae Abfiag Kok 
1 wall u termed a stopping, and beittg air-tight, it forces Hhm winds exrcola> 

tioo Arongh the Alrhng Ko. a In this manner tbe idr is ahrays led forward, and 
caused to oiroalato always by the last-made AiAng nett the forAeed , care b^g had, 
that -whenever a new thirlmg is made, the last Airing Aa<oi^ wUA Ae wr wse 
einmlated be seeined wiA an air-tight stopping In Ae woodeat, fbe stoj^mgs are 
plaoed m Ae tUrlings nombeNd 1, 2, 8, d, 6, 6, and iff eonseqwnee the whofo dr- 
cidutoa psaaes Arongh tbe Airlmg Na 7, which lies maiest the foreheads of Ae 
helamp a, & By inspecting the Sgnie, we observe Aat on Ais Tery simple plan a 
stream of dr may be circulated to uy required distanee, and in any direcAion, how< 
ever tortuous, Thn^ for ezamide^ if while tbedonble headways coarse a, u paAed 
dwwaid, other donlde headways courses are required to be earned on at Ae auM 
time on boA aides of Ae first headway, the same general prAciplei have only to be 
attfinded to as Aown in Jig 1870, where a u Ae apoast ^ b the downcast 

The eiT adTsnees almg the heading e, but 
cannot proceed (taiAer A Ant direcuon Aan 
Ae pillar ff, bong obttmeted by the double 
doorsats It AmfoieadTanoes A Ae direc- 
tion of Ae anows to Ae fordtoada at/, and 
paasmg tlurough Ae last Aurhag made Anre^ 
Fetoms to Ae oppodte side iff Ae double 
doon^ ascends now the beading pto Aefoire- 
heads at A, passes Arongh tk last-made 
thirling at tbdt>oin^ and dsseends^ n Ae 
heading i, till it is luterrupted by Ae doable 
doors at k Tbe adnal euneat now moves 
along the heading A A Ae forAeads at », 
retoros bv Ae last-made Airliag there, along 
the heading a, and finally goes down the 
heading o^ and moimts by the ^cast 
Aaft Ok carrying with it all the noxions gases 
which It enooBOtered duniig Us etmatoBs 
joarDOT. This woodont is a fUAftil rqtre- 
sentation of tbe system by wbiA ooUienes of the greeted extent are worked andTen- 
tilated. In some of these Ae air coniies are from 30 to 40 miles Iwg Thus the 
air oondoeted by the raedinm iff a shaft dmded hr a brattma wall only a fow inebes 
AhA, after deseendmg in Ae downoast in one compartment of Ae pit at 6 o'clock in 
Ae mombig, must Aenee travel Arough a oircnit of nearly 80 miles, and eamnit 
arrive at its reasoendtog compartment on Ae other side of the hratbee, or pit paruhoft, 
till 6 o'clock in tbe evening, snppoeiDg it to move alt tbe time at the rate of ^ miles 
per hoar HmmeweseeAst AepnaiiMiiiw&ilsof AismiiA^ 


P 
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most be carefolly looked after, nnee its nregalanUes may afibet the coaifort, or even 
Ae existenoe of hundreds of miners spread over these vast sabtemneons labyriaAa 
On the prihoiplM just laid down, h appears, that if any number of boards be set off 
from any side of Aese gallene% AA«’ in a level, or nae dnecAm, Ae oiroolstioii 
of sir may be advanced to caAforAead by an ingoug and retammg caireot 
Yetwlw AemreiilaAmof freshsir isthnaadvaBow to tbe lastwnade Aiding next 
Ae fiweheedB^ li, and 1870, and moves Arongh Ae Atriing whidh is neartat 

to the fooe of every board and room, Ae emiasioa of fixo^amp is ftequsp^ so 
ahnadsnt from the eoely strata, Aat Ae miners dare not prooeed ftirwarda mors than n 
fow foet from Awt afinsi dreslatioo, wnhoat hasard of hetag bimed hr the oombaatinn 
of Ae gsa at Aelr eindles. To gaud agAmt An aeddent tempemy Afftlag 
btattiees are emjacyed. These are fonmed «f deal, abont ) of aa iaek tlM^ 
SarsfeecteoadtSadlOfosttoBgi afidnofiirniAed wiAerosa-baialbrbMIagAo 
deds together, and a Air flqs^diaoM «nt Aroegh Asa, for hfttiq; Asm naora 
ttVe^kmaly, in ordar to pbwe Asm to k piopar poaftioa. , ’Where l irfirtin ii ahl a air 


: ^ yeamtsAtw^ of JitrsTSs. 

Ytow)deofBppl 7 tagtlieie%iiimVV 7 l}rtttke^ ordf«1pftr^fi(m«,li Aovaiatiie 
aManpuyiBB flgareX^Bri), whiob Aoira hoir the sir cireolfttM te^y throofl^ the 
AfrHn^4 Sefim ^hratdeesare j^aeed^ At i and e, we we two head* jg»| 
hie bow^ omoiBa, viiidi are w ran of mflamaiable ur aa to be oniraA- 
abk Propa arftvow emoted near the upper end of the piUar betwixt 
the roof and paiveniHit, aboot S ftet clear of the aidea of tbe<;next pillar, 
leaving room fbr tiie mmer to paaa along between the pillar aide and Uie 
brattiee. The bnitdees a» then ftatened^widi naiU to the propa, the lower 
edge at the under hrattioe reating oo the pavemeat, while the tipper edM 
of tbeiq^eria m ooBtaetwith the/oof By thiameana any ▼ariationof the 
bei^t in bedttfooal a ommiensatfil by ue overlap of the hrattioe boarda , 

and aa these are advanced, ahimg brattioea are laid cloae to and alongaide 
ofthedrataet The miner next aeta op additional props in the same parallel 
line with tile fbmer, and alidea the brattices torwarda to m^e the air circulate close to 
die fbrebead where he is woirkmg} and he regolalea tiie dutance betwixt the brattice 
• and the fiirehead by tiie disengagement of Are damp and the velocity of the aenal 
eiroidatioa The pnm are shown atdd, and the bnttioes at// By this arrangement 
tile air is prevented fram passing directly throngb the thirltog a, and is forced along 
the right'bmd side at the hratuee^ and, sweeping over the w^ face or forebi^, 
retnms by the bsek of the brattiee, and psaaee through the thirling a. It is prevented, 
however, Arom retanung in its fbrmer direction by the brattice planted ra the fore- 
head e, whereby it mounts np and aocomplishea its retarn oloae to that foreheads 
Thna headwan and boards are ventilated till another fliiriuig la made at the upper 
}»it of the pillar. The thirling a is then closed by a brick stoppmg, and toe brattice 
boards removed forward for a similar operation 

When blowers oeenr ra the nxti; and force the strata down, so as to produce a large 
vaulted exoavaticm, toe aeeiimnlated gas mnst be swept away , becsoae, after filling 
that apaCe, it wcmld descend in an nnmixed state nnder the common roof of toe oosi 
The manner of removing it fa represented m fig 1S72, where a is toe bed of coal, 
b the blown-, e toe exeavatfon left by toe down&ll of the 
voof, if IB a passing door, and « a brattice By this arrange- 
ment the aenal ennent is earned dose to the root, nnd 
cfliuCantiy aweeps off or dilates the inflainiDable gw of the 
blower, as ftat as it lasnea. *> The arrows show the direedou 
of the enzcent} but for which, the aecnmulating gas would 
be mixed m explosive proportions with toe atmospheno air, 
and destroy tile miners. 

There is another modification of the ventilating system, 
whms the air^counes are traverwd across, that is, when one 
mr-ccuwwnAvSEDnedidTis^ to aniAber, and imnil 
MM it m order to ventilate toe workings on toe further side, 
nis IB aeeom^ished on the plan shown in fig 1873, where a is a mam road with an 
mr oonrae, over wlndi the other axT-oonrse b, haarto pass. The sides of tins sir- 
cfasnad are built of brleka arched over, so as to be air-tight, and a gallery is driven 
m the roof strata as toown in the figure If an air oonrae, aa a, be laid over with 
planha made airtight, croasing and reeroaaing may be e^cted with fheility The 
general vehm^ of the air in toese ventilating channels is ftnm 3 to 4 feet per seomd, 
or about miles per hour, and tbeir internal dimenaionB vsry from fi to 6 foef sqnare, 
Abrdnw an srea of from Sfi to 86 square feet See Stsvye’s Hiitx VxxTitaxoB 

The by tonidic air-pamp, deserves to be noticed among the various Ingentons con- 
tr b raBcea tiwTentilatuig mines, particalaTly when they are of moderate extent 
n is a large wooden tub, nearly filled wato water, tbrongh whose bottom the 
ventiUting pipe ft passes down into toe recesses of the mine. Uptm toe top 
of 6 tbera is a valve c, opening upwards. Over ft, toe gasometer vessel is 
inverted tn a, having a vuve um wning onCwarda at d. When tins vessel 
11 depressed hy any moving force the ur contained within it » expelled 
throi^ <fi aed -when it » raised, it diminishes toe atmosphencal preasore in 
the pipe dviind tiiiia draws sir out of the mine into tiif gasometer, whleh 
eumot petarn m acconnt of tiie valve at bat u torown oot mto the atmo- 
aphera tiiroe^ if at tin next deaeent 

The gtnem {dan of dsatiibotug the air in all easM la to aend the first of 
the onmiit that iaaoeods in tim downcast diaft among the honaa in the 
atahlea, naxt among tiie workmen la the foreheads, after rack the aw, loaded 

wito whataver misiiiMs It may have reedved, Si made to traverse tiie old waatcf. It 
then panes through ti» fomaoe wito lA the infiaminable ay Uhas eoUeAed, aseends 
t^ nmuta tiiaft, asid b diyersed Into tiie a tmos^cee. Tm system, atybd eomwig 
tie to be presently described, was mveuted ^ Ur, Speddn^ of Cnmbertand. 
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air, leal oare la needMl tfua la the aorth of Eap^ ediiefiaib^ <1^ wodaqfaate 
Toiy roooiy, and the av cooEwe of oomparabvely amall eatanl: Tkrau il eoa^Mted 
down one ihaft, earned aloD|; the main roads, and dutetbotod, lida theddes of verie. 
A nanw gallery, tennad the air>liead,ia earned in the a^ part of ^ ood,iB tha 
nh iralla, along one or more of the tides. Latexml openu^ wnwiaVi ^ooti. Me led 
fiom the sir^heed gallefy into the side of voric, and the eirctdattng inr«»a 

vith the gaa m Uie vorlungs, enters by these sponls, and retnnia by the air-bead to 
the upcast pit 

The meaos adopted m the South Stefihrdshire ooal mmes, vbieh haTO Teint tstt- 
mg firom SS to 80 feet m thiekness, are well worthy of consideration i smoe a eoud 
masB of that magnitode must be peculiarly difficult todnm of itaxmpnsoned gaa. In 
exonTBtaig soeb coal large masses most be detached, and pockets or hollows maat be 
fonned, iraicb are imniraiately filled with oarboietted hydrogen, whilat a tbm veii^ 
for which a level roof can he generally aecured, can be kept tolerably ftee from such ' 
accmnnletions. 

Carbnietted hydrogen gaa, which produces these dreadftil ^Iceions, u not enplosiTe 
until It IB anited with a certam proj^rtion of (ndmary air, say seven to nme times its 
ToliMief when this mixture has taken place, it arrives at what is termed its “ finng " 
or explosive pmnt , and in that state, if it come m contact with the flame a eandle, 

It wiU instantly explode, with similar rapidity and violence to gunpowder A eon- 
si^ptBhle volume of this gaa is set at liheny in all the thick cool mines, when worked 
in the osaal mannm', and as often as fresh masses of coal are cut through Some coal 
mmci supply a much greater quantity of gaa than others^ and dieae ate commonly 
called fiery miues , ” but m nearly aU coal mmes a su^ent quantity u extneated to 
produce the most direfhl consequences, if it h« not neutmksed, or its escape duly pro- 
vided fhr 

The general mode is that of diluting the gaa with a quantity df atmospheme atr ( 
and a current of air, equal to thirty times the volume c£ gas yielded by the coal, is 
the bare limit of asf^ that is to say, thirty cubic fbet of cinumon air must circu^ 
through the mme lu the space of tune that the coal will give out one enhic foot 
gas, hut the quantify of air should very frir exceed this, where this mode of veuti- 
UHion u pracused, fbr a copums supply of fresh air la needlhl for the DameroBS 
workmen, horses, and candles employe m the pit • 

Many mechanical plans have beM recommend^ to mcrease the current of air through 
the mines , m some^ ibree pumps, and in otfaen^ exhaust pumps, have been propos^ 
to produce an artificial current of air throughout the working!. These plans, theoreti- 
cally, may he very cinrrect, hut, it Is to be observed, that the current of axr must be 
constantly maintauied, an^ m the practical applimUum, the en^e thsit works these 
pumps, or other mechanical meana^ may get out of order, and wreby endanger the 
uves of nil the mmeii. 

We should therefore avail ourselves, as for as possible, of the natural poweii that 
ate at our command , and, m this suatance, the extreme l^ity of the gaa from which 
we wish to nd the mines, supplies us, to a ooDSiderable extent, with the remedy re- 
quired. But cases may arise where other anxilianes maj be temporarily required, 
f^m accidental uiisphiMmeats of the level oS die mine under th^ circumsiaiicps. 

It may be necessary to employ heat, to rarefy the upcast current of nir, to make it 
spemfleally lighter than the downcast , or mechanical means to force air m, or to 
extract sir from the mlofu^ may be required. Where artificial heat is made use o( n* 
well constructed furnace is the most secure method. If mechanical means should be- 
come necessary, Mr Struve’s exhausting cylmdees, or Mr. Naamydi’s fim, supply 
• powerful and eff^ve apparatus. 

Aecordmg ti^the ordin^ system adopted lu the coUleriea of the South StaffiurdshRO 
distnet, two shiite are sunk, near together, about 7 to 74 foet m diameter, each to tha 
bottom of the coal, say about IBO yards depth, the two shafts commencing at the aniaa 
level, and temunatiiig at the same level Om of these becomes the "downeast pit * 
down which the air descends, and the odier the " upcast pit’*iiv whicfo the air ascends, 
when a conunimieatton u nuiife between them at the bottom , b^ the only deternuniiig 
causes for the motum of thd air being aoeidratal, it ia unknown beforehand^what 
direetiiMi the corrent will feke, and which will become the downcast pit. It is always 
found diat a oorrent of air does take place without any other means being employed t 
hot the detenniiimg power is so fomt^ thsl jsaouig fiom frte upcast jnt with sucA 
trifling velocity, it la liable to he dmranged hy the action of thewmd^orbyatniaBpheriB 
changes , and it sometimes happens mat air becomes qnlesc^ or aa m^eady 
cffiamn, alteniflBly aaeendiiqc ud desoendnig tha same ah^t sad duoi. In ndne^ 
laugnage, the pits ** fight," and dm air will neither aaeend nor descend w^ legaborUy 
In one direotion. 
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'TVkmdietm^iMniAAiwD Ihnmglitbe^tTtBio ofeori ao A in <MaliwA. » 
*»Hirte«wd* <yr > Bp< r* WOTlt iHKttoTciiiaifcelMMoaaftikeeod»ftanS*o4> 
aiad ftlwitf Ae MM vld^ euaowiMdag Ann ^ bottom of dw AnrnflMt pit 

AtttM«tt«itfM(orndier bafan. Hit Aaolfl dv»f»pnMAdM ntiM«»d},ait 
Bir>hHd It 4dTan about Ae niddteof -aM 0 oal,er IS Aot lugbAa«&**floor*’qr 
bottmn of the eoal* oHsiMiiong from Ae downcaat pit Tiw gate-mad aad atrAead 
axa tbea dfiron in paralH luea, at tke same levei upon irsidt the^ c o m m a iiof , fhr 
Ae diateDoeof 100 to 500 yarda^ ormore, according to the qaaBtiiy of cool intended 
to be cleared by the pita. 

A aenet of ** apotita** vt opemnga are driven iqnrarda from the gata-road mto Ao 
Bir-bead, at intervala of 10 mt IS yarda (aa the o^ may nva oat mote or leaa gwX 
to carry off the gau md prodace a ramnt of air for w vrorlcmeit^-each qioat 
helng eloaed 19 wnen a ww one » made in adruioe. The excaratum of the whcde 
AieuKM of Ae etratnm of coal, 90 foet Awk, IB then iHoceeded vitb, by opening ri^t 
and left firam Ae end of Ae gate-road, and excavating a " Bide of work,** which forms 
• a reetangnlar cavity, bi^ aboat 90 yarda long by SO yards wide, or about an acre, Ae 
whole a Ae coal being taken away as for as pneticaUe^ excepting Ae jaUara of 
eoal Cgenemlly 10 yatda aqnaroand 10 yards distant from each other) whidi are left 
to support Ae mpannoninbent strata. o 

The air deaoendnig Ae downcast pit, and travdhng along the gate-road Into the 
woritinm BMenA A Ae air-heed, and traversing Aa^ aecenA Ae npeast pit, carry- 
ing wiA It Ae gu and mtpiire vaponia, u flur m s^ imperfo^ and mtermpted 
meais wiH efEsot, and delivering Aein mto Ae open air. 

By this {dan vre vtoblate Ae mine, nntil Ae lower 16 foet of Ae eoal la excavated, 
but where Ae whole thicknem of the coal above Ae air-head hu been removed, by 
nndergoing Ae ooni from Ae bottom, and dropping it down m large masaea, Ae 
npper portion of tbe cavity, bemg above Ae level of the air-head, forms a reBcrvmr 
for gH, which gndnaily aeramiilates, and hu no means of escape,^ a reservoir of 
Ae m^MUUty of some handred thonsand o! cnbio feet, which may be wbolly or in part 
occupied by gas. An accidental change m Ae directum of the cnirent of air would 
tom Ae oonne of tbe air along Ac air-head mto Ais reBervoir of gas, and firam 
Aenee into the gato^oad, and render an exphnion very probabla Ater Ae eoal la 
extracted, a aalld wall or “rib ** of 00 a], from 6 to 10 yardB thuA, winch is oommomfy 
termed a "dro-nb^** is left* all ronnd Ae chambm, Beparating It from Ae next work- 
ing! , and Aa entraace from Ae gate-road is securely walled up, to exclude Ae air, 
aM prevent apwita n eons eombustum, wbioh would otherwise, in a Aort period, take 
plBM. When an explosum oecnrs, it is generally followed by a second, or more, as 
pewttens of A« gas become sncceBSivdy Aarged wi A Ae due proportiaaB of air , and 
tbe liability to Aew temble explosume will alwaya reinam m xnmea Aus worked ull, 
b^smne eSeunt mon^ Ae gu can be allowed a amtinuons escape, and a current of 
am C|n be ensured to move always m one direetiou, with safficient power to overcome 
all extnneouB diatarbmg ftirees, eiAer of Ae wind or any atmosphene changes. 

In.J^ 1876 the ^stem adoot^ and earned into qiaratini 1^ Beiilaniio Ghbbons 
la aho^ One pit u, it sunk, instead of two; and m Ae side m Ae Aaft a smaller 



shaft A b tofti to fonn aa “auMamBney,** and u afterwards separated from Ae mam 
ahafti AbanMhiautoy b Are^ and mwba made about Am Ihet diamater in- 
sidot or motto m auy be Ihe avMehlmnex m Incked at Ae same Ane 

wiA Ae Aaft^AeelnMdaobnelnNik of sach ftmtobg a partitiain qf doable Akk- 

aem end aeeare atreogtb, from Ae two arebM abatbag uai^ oach isAen 

The gBto-MBdtobdtivea AomAeAaft at the bottom of Ae eoal, Mia ^erdbary 
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(dani ftwaflaeait^diiUBty wifbtasAie^tftetapirfflw 

eo«l^«r krgfaer pnotteaU^Md nuu isto the vn^oiu UTHiUiBBtf.v The yrte ja<d 
lad airteed axe earriad fhrwaxd in a paxallel doection to die e^tontt^ fbe vetle, m 
bef^ deaei^bed b du ordfaniy lyetem, and ‘'^onta^er iq^aidiiiai an drin» 
upwaida toficnuiaot aeto.at ahovt erer^ 15 ^fda^anryq^be^Vridkadnp 
eloae, in anooeMim, irinn a ficeah one u made m admice, lo aa to make die cu rre n t 
or air teavene thevhcfo eittent of the gato-road beflm a riaea np to the atr-headand 
paaNs aeaj to the air-chinmep These sjKrati can onljr he driven perpendietdarty 
vpwaida fkrom the gate-road to the air-heed, endceeh of them btong about IB ihet 
Irag in the 80 ftet ooal, a ftonudaUe praedeal di^Senl^ vaa expenenced by the 
autoor in the King*B Svmdvd pita, where the ooal b^g eoDttgtunu to a greto £^t, it 
abounded in gaa to an great a degree, that when a qKmt was earned npn ve^ ibw 
feet, It became so filled with gaa that no man could woilc in it Bnt diia dififajully 
was overoome by honng upwards feom the spout a hole, 4 inches in dlmneta', into the 
air-head} the gu then passed off loatantly, followed hy a stream of air soffieiatt to 
ventilate the gate-road, and to enaUe the men to work with candlea in die spont with 
perfect safely 

The ezoavatum iff die coal is eommeneed in die same manner u m the urdlnary 
aysftm, by dnving at right angles feom the end of the gate-road, to begm a aide of 
work, *' and the ventilation is earned on colI^>letrly and eontmuonaly feom the ex- 
tremity of the working, whilst the whole iff toe ow to the top is raaoved. The 
whole of the gas is constantly dramed off feom the upper anrfecs iff the ooal by the air- 
head, and toe numerous spoota or cross druna, whiw remam all iqien to the air-bead, 
by measB of a smidl pipe-hdle left in die atoromg u toey are ■nooeaaiveW stopped, 
and which constantiy diau off toe gaa most effectually, piercmg through and cat- 
ting the honsontal layers of coal, and thns tapping toe aeveral strata at ao many 
different points. By ^ system the daiiMr iff any aocamnlation of gas m toe cavi- 
tiee of the niijper part of the woxktnga is CTiectually prevented. * 

In the ordinary system of ventilation, it u manifest tost only a very slmht deter- 
mimng power oompms the air to travel wmstandy m the some direotico. Ita corrent 
18 , at all tunes, we& and insnffioient, and liable to be deranged by the actum of the 
gmd, or atmospheru: ohanns , and it la under no command whtoefver To ensnie 
safety a constant enrrent of air is mdispensably necessarv , it ahonld be a earrenl^ 
too, maintained by natnral causes, as fhr as poaaible, and*hever ixrtemqited, tor the 
reasons already assigned, and should be one that would not vary or toil 

To effect t^, toe ascending oolomn of air mnat be rendered spedflcally bg^ter 
than the air ef ^ descending oolnmn, which rircnlates through the worki^ ; and 
tola diffarenoe of specific gravi^ mnat be maintained constantly feee femn disturbance 

accidental causes, and to aneh an extent as to produce under all eucnmataiices 
a total amount of propellmg power that la fimndaufficisiit tor the complete venblatioa 
cf toe mme Thu is acoomphahed by condneting the whole of the na In a ecotmu- 
ouB ascending oolanin, firee firom mtermptioa or dtstnrbance, up toe separate dir* 
chunney V vA tou aaeeuding pMez fa toxtoer tocceaaed by eceotinig a ventdaituig 
chimney (shown dots m w vertical aeotionh of a soffloient height, on toe snrfeee 
of toe groond, into toe base of which toe air-cnimney is eontumed so aa to torm one 
nmnterntpted air flue} femathe top of the ventilstiiif chunney down to toe atr-head 
in the aeam of ooal By tola means a long expenenee has ahown that a eonatant 
draught ft estabUalMd and aeettred, with the ooeaaxMml aids of a smdl ftxmaca or* 
steam Jet, which Is amply sufficient, m all ordinary cases, to defy wind and weather, 
and also to produce a cairent suffieuptly strong that it may be split, and such por- 
tions witodnwn from the mam stream at air aa may be fo^ re^ubdte to carry on 
• toe ur^Muratoiv work to mamtain toe get of coal 

The afe lb m gate-road and workrags ts warmed abovb (he temperatow of toe air 
on toe autiluw, in ordinary mean temperatnres} by toe heat iff the earth, and u oonae- 
qnently rarefied} this is mded much more than would be generally anpposed, by the 
heat proceeding feom the nmoeroiia wwfcmen, himeih wd oandks} empb^ed m toe 
mms} and the corrent la fmtoer mar ea a ed by toe escape cf the gaaea, which are 
qieeifledU/ lighter toss toe qg}— toe airtoead eorsamg, with tos aiiHihmisey, as toi- 
intemi^ted and eontmnoaa passage from toe worUuga, and deiivermg toe gm into 
the ventilating ehmmey : tous a ^ang^t is oonatanUy mamtained aaffieient far all 
UBual pnrpoBca. 

Ventilaban b nowhere exbfhitod to aoeh advantage aa la toe coal mlnea^iff 
HortonnberlBad and Buham, where toey have canied well nigh to syatematie pEb>- 
fbedoQ toe ^an of e ou rffng the air ibiiuA toe wmdmg nUnies, origBialfy won* 
tnved ahoot toe year ltdSby Biz; Juna Staeddhig,of Workingt^ toe aSmt pltoiaii 
ef has di^*} who wan idso toe innaitin iff um ffint wheel fiinnerly wed to g^ffight 

• WntaesaglasmBsstbstsm eoBSumwm,msaMiTdi4«> a— * i wu is s ,tD asusS s a fcsBslMtto 

liisfalUBf. 
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fBiMT irlwn ««fcfa94& dngmmrttitaBtMu. Re eenverted Ao irlMie of the 
pwiagfti into ■lr>f>pae,a» to i^etAii the enseat of air ftom Oe dmmuuA pit, 
ttm timverKd It ep tiid dovB, Md nmiid about, ihieagli A/t orKiat dieaftsof tiie 
voeldeig*,ae-diBtBe|nitiea]tr gidlop ^n»teftirithoiitaoiiReiAof air. There m in 
arery eo«l nme an eKperioQoed eorp^ oaDed iraatsmen, beeaaae Axy travel over the 
wast^ or the enhaaated regveoa, irho out teU at ooee, by dieerluB<li^ eoniid which 
the air mahea tite Dtevisaa m aertatn partitioua and doote^ wheAer the ventilatioa 
be m good madhun or not. Thep hear theae itoppmga be^ to cwisr or call, as they 
sqr, whenever an mteiswptKm tahea plaoe m any point of die kbynnthaa bna. 
Another indication of Kwaethia^ being wrcmg, is wbra the doors get so heavy that 
the boys in. attendance npoa them dud them difficult to shot or open. The instant 
sndi a defect is disoovcred by any one, be cries alond, ** Halloa, were la aomeWing 
wiOD^We doon are eaUhigl*’ 

Ih^ SpeddiB^ system We whole of the return air came in one cnrrent to hia 
rarefying ftmaoe (see letter c, fa 187?), whether it was at the explosive point or 
not Thu distnbiaion was often firanght with such danger, that a torrent of water 
had to be kept in readmesa, under the name of the wsterfell, to be let down to extin- 
gmW the fire in a moment Many explosioiu at that time ocourred, from the funiaeea 
below, and also down throngb tabes fiiom the furnaces above ground. *■ 

Abont We year 1807 Mr Bnddle hnd his attentum intensely occupied wiW this 
most important object, and then devued his plan a divided current carrying Wat 
pOTtloQ of the air which, descending m the downcast pit a, coursed throng the 
efetw woriiings, Ummgh the aothre fernaoe c, Jia. 1877, and We portion of We air 
fnnu the foal workings up We dumb furnace n, nil it reached a certain deration i8 n, 
the npcBSt pit, above We ^placei The pitmen had a great aversion, however, at 
first to adopt this plan, as Wey Wonght Wat We ennent w air by heiim split would 
lose Its vematiiig power , bat Wey were ere long convinced by Mr Buddie to We 
contrary. He divided the mam current into two separate streama, at the bottom 
the pit a, as shown by darts in the figure , the feathered ones representmg that part 
of the pit in which We course of the coirent of air is free from explosive nuxtore, or 
dees not contam above ooe-thirtieih of carhuretted hydrogen, as indicated by itt 
effect upon We flame of a candle. The naked darts denote the portions of the muu% 
where m ur, bemg charged to the finng point, is led towards d, We dumb fuTnare, 

wbkh coniBiUiicates wiW ^ hot upcast shaft, oot of reach of the flame, and thence 
denves its power draught By suitable alter^ons m tbe stoppings (see tbe vanona 
tnmsvene hues, and We orosaeO any portion of tbe workmgs may, by We agency of 
We flmiaee, be laid ont of; or brought within, the coarse of the vitiated current at 
We pkaanre of the sldlfril mine-viewer , so Wat if he found it necessary, he could 
«enmie, by proper arTangements of his ftunace, all the vitiated cnrrent to a mere gas- 
pipe or dait, md dureot ft wholly through the dumb fiinuce. Zhiring a practice of 
twmity yean Mir Bnddle had not met wIW any accident In oonseqnenoe of a defect m 
We sttmpitq^ preventing the complete divuion of We air The engineer has it Was 
withht nu power to det^ or mstuate those parto»i& ef the mine in which thmw is a 
great exudation of gu, from the rest , and, mdeed, he is cmitinnally making changes, 
brnrowiag and lenWng cnirentB, so to ape^ , simietunei laymg one divuion or panel 
Sipon the one air-eonxse, and aometimes upem the othor, jnst to salt We immediate 
emergency As soon as any dutriet has ceased to be dangerous, by the exhanstion 
frit tiie gas-blowen^ it u transferred from the feni to We pure air-eonrse. whSere gnn- 
^wder may be sal^y need, aa also candles^ instead of Pavy^ lampi^ which give less 

nil tile cutting oot of We nllais commences (see tbe right end of the diagram)^ 
We ventfiaitum « the aeveral paaesges, hoards, &e., may be kept perfect, supposing 
tiM woWsng extending no ftirtiier thim a or because, as long as tiicre are pillars 
Btaiidnig,«ivee 7 passage my be converted Into an air-conduit, fbr leading a current 
of air in any direct, eiWer to c, the burning, or n, the dumb frmaee. But We 
first pillar that Is removed deraimes We venulation at that apot, and takes away 
the of carrymg the air mto & flnfher recess towardse. In taking out the 
ptllan^ Wamiaeca alwqrt work to windward, that la t% say, ogahiat We stream of 
air, s8 tint whatever gaa may be evolved Wan be immediately earned off from We 
psi^atwofic. meBamgeafpdUnhaBbemranoved,aaBtd; a,/, no power 
v Mnak* of ^sMg^g We gtt trou the aeetnm of the mine beyond a, a $ and as tbe 
piUsiis are auooaaiSvdy ent away to We left hand of tile Ime e, &, the sue of tile gMs/; 
or void, ia inaieBsea. Ikis vacu^, w a true gas-holder, or reservoir, cen- 

tiuoslly feiWan^Hs^ at tiie into the dronlatuw ennent, to be earned 

off by Wegas-^ie drift at the dumb fuism bat not to be si&red evte to come in 
ewtMt with flame ef any deaerintnm. The next range xd wmking la the Win « 

pOna to Ws left ef tk, d| We ceidiavhv been astifdy beared oot ef the qpaoa to tiia 



VENTILATION OF 2UNE& 


99S 


ngm, vkera place of ibe pilian u marked bjr dotted Ifaiee. ne roof m the 
vaite aoon ftlli down, and gela ftaetored op to the next Beam of coal^ whlfllifaiboaad* 



ing m gu, lende it down !n large qoaatitieB, and keeps the goaf belov ccmtmuallj 
repl^uhed. 

ilBscr^rfKM ^ the VeHtiltttaig Fcm of the Aierearn CoBtena. — The mode of ▼entilB> 
tion that 18 >ull mncrallj used m the ooUieries of this country la the old fhmaee ven- 
tilatioD, vhere &e Te<iuired current of air through the mine la maintaiiied^ the 
rarefhebon of the column of air in the ascending shaft, hy means of a large fire kept 
constantly homing at the bottom of tlie ^aft. In Btlginm and France, on the 
oontraiy, this plan is almost snpeneded by the use of machinery to maintain the 
current of air , aa the fnmace ventilatiOD, althongh possessing the important adran<> 
tages of great simpheity and freedom fi'im liability to derangement frmn distorbing 
cihses, has some serious objections and defleienctes, and in some cases becomes so 
unpmfeet a pnmsion for ventilatioa as to render a better ftf&tem highly desirable and 
eren necessary 

Mr E Rogers haring occasion to rentilate the trorkinn in some extensire and 
rery fiery coal Beams recently mm at Aberoarn in South Wales, under circumstances 
where the flimace reutilation could not be applied, after carefully eolleoting every 
accessible mfbnnation as to therentilating macbiues used in Great Britain and on the 
Continent, came to the oonelusion that a plan of machine proposed for the purpose 
some yean since by Mr James Nasmyth would be the most suitable and efibctive 
After consnltation with Mr Nasmyth, it was rewired to test the mineiple and plaft 
aoSAe veatiiimg' As deteriM mas .made M Pjifiuarofthy Mr- 
Nasmyth, and is erected at the Abercuu OoUienes 
The general arrangements of the top of the ^ft and Uie ventilating fim are shown 
mjigs 1878 and 1B79 Fuf 1880 is a side elevation of the fan and engme, to a larger 
s<^p , andjfy 1879 a vertical section of the &n. 

The &ni A A, 1679, is 18j ftet diameter, with 8 ranei, each 8 foet 6 inches « 
wide and S feet long It is fixed on a horisontal shaft b, 8 feet 7 mehes in length 
from centre to centre of the beanngs, which are 9 mehes long by 4^ inches diameter 
The vanes are of thin {date iron, and earned forked wrought iron arms secured to 
a centre due, c, fixed npm the shafts. The fon works within a casing, ni>,oottaisUDg 
of two fixed aides of thin wrought plate, entirely open romfd the are mnforenoe and 
ooimeeted together by stay rods i the si^ are 8 in^es clear ftom the edges of the 
vanes, and have a eirenlar opening 6 foet diameter in ftie centre of each, from whieh 
rectangular WTOt^t-irontrunka, BE, are earned down for the entrance of the air. the 
beanngs for the an shaft B hemg fli^ m the crater sides ctf these trunks, which uie 
itrengt h ened for the purpose by vertieal oasb-uon standards v hotted to them and 
reatms nsm the hettom fbundiMiMi stone o * 

The two air trunks BE Join together bekw the fon, as duwn in >1^ 1878. and eosi* . 
mnnicate with the pit h by means of a honaoutal tunnel x, whMi entera the pit at SI 
foet depth from the top. , 

The fim u dmen hy a smsill diraot.aebi>g non-condepahig eagine x, whidi is fixed 
iqion the frwe of one m the vertkid"east>i«m standards v, uid a oonaeeted to amraaik 
on the end erf ftm fon shaft tt. The steam cylinder is IS mehes diameter and IS laaiMs 
eutfoe, and is worked by stemn fimsi^hoaen of the winding engine of the pdt, at a 
prenora of about 13 uis. per sipiaM inch. The eeoentrie x. for dm tbda valve iw 
V«u Iff 8 B 









The pit Vjfg. 1678, u of aa onral form, 10 ftet by IB &ot, and divided near the 
centre by a timber bnAwe a, the one ude fiirmmg the npeaat abaft and tbe otber the 
dovneaet Both of these are nsed for irinding, and the cages o, m -vlljch the tracks, 
« are bioa|^ sip, work between snides fixed to the Umbering of fot pit The 
pumps P are placed in tbe downcast ^aft 

la Older to aUow of Uie npcast ^tt being nsed for whidinm the ti^ is closed by an 
air falve a, which is formed by simply boarding up the naderaide of the ordinaiy 
gnard npoa the moiUh of tbe abaft, l»viDg only tbe bole m tbe eeatre ibrangh which 
the chaw works. This air valve k is earned up by oage o cat amnog at 
the of die rijeft, aa m jig, 1B78, and then dre^ down again flat npoa the 
opeeuig when the cage » agau lowered, l>anng ibe time that the valve is bfked, its 
{dace IS eceapied by the close bottom of tho cage <b whie]] nesriv fills the xeetmitgalar 
i^eiiiu leftat (ha top of the shaft. By this smo^ asesin it is Ibnnd praetioaHy 
a ootBfMte pronama le luado for betting foe lop fon wpeaet diaft eksed, and 
nuuatiHUDg a uniform cwnMoicf dir op the Atft ; for the lealmge of air downwards 
thcoodhtlMtopwbitoti]ieee0li«ia foe act of opening or liaamg foe any valves and 
foiw^ foe small acea foiA dhfoyx regains open, is Anmd to ^ ^wteimmatmialy 
find foe CBVpfam vm^Sati^ power of the ftn u amply aulBeieiit to pvonde it 

&i foe on^BiU eoostmotuM. a auHepttftet air valve was mf^wsed to be reqitwte, 
iad was provided by fo* tndmed ftapssa, whtah am fixed yoA above foe harwiutaZ 
tinmel i» ISiews ate fitted closed tagefoer, leawbig onH a ijpatfosopeoing in tbe 
^«wm for foe ts pom and wens iotmded to ho cfaiud foe aaemding 

'^Mge somiiig In ootfimt wifo foeaif foefoig again dOMtly by BipitMi 4ifbfoen0e vrei^i 


VENTILATION OT MINES. 


befbretheuTTalre saitlutop of ths di^vii opened iOwtftpnHrttfttboze^ 
ohMiDffttftlMtopof th« Atft Theflapavere M be Qp«^igtf«bp>alefsrfcon 



the top to the cage to desoeoa However, it wae found on trial thatiQje valve r 
at the top waa amply soffloient t uriL conaeqoently, although the otiur valves were 
also provided, they have never been put into use. 



The totid d^h the pit is nearly 800 yards, and at a depdi of ISO yazda a split 
of air is taken and eoun^ through workings ftvtm whidi coal and flie*da7 are 
got) the larger piMgsi of the ur descends to the bottom of the pit, and is there split 
mtomany oonrsea, to worh two separate seams of coal and a van of ironstone. 
total lengdi a£ road laid with plates or ndls in the worfcion is about 7 miled^ and the 
worklttglBoea anwant to nearly douUe that distanoe The longeat distaaee that is 
traversed by say single coarse or s^it of aur m passing from the downaalt to the 
iqicaat shaft ii nearly 8 ndlea. The quantity materials raised ftom ^ pit is ahonf 
MO toau dariy. 

The foUowhii tabfe gives the resnlu of a aeriea of experinwnts made ^«iih this 
vsntUatingftn by Mr.B, A Heper, ahowuw that the quantity of air deH^ct atfhe 
veloeitiei «f fo 80 rdvolntiom of the fan per ndrate is 4MOOaod fdjm 4)pibio 

Jbet per ahutfe^ with a vrfoiriQr earreBt of 789 and 1037 uaedl ibet pw ndonte 

8s 3 
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The qpeed at wU^ the ▼eiiUlatU]g&»4aii8aallT 'worked is about 60 reTolutioiur per 
miDute, glnojK a velooity at the droamferencc of the &a of 2,545 feet per mioute , 
45,000 cubic »et of air perminute are then drawn tiiroogh the mmei, nearly one thud of * 
which -ventOalei the upper -woikuigiy and die zett pawea throi^h the lower -workinga. 

In there experiments the mode adopted for ascectaimag the velocity of the afir 
ctarrents was by calculation from the difiiareDee of preasure, asobserred means of a 
caieAiDy ooostnictrd raeanni gaim, the jesnlt heug checked ^tbe anemametm’, and 
by the tuae of paaeage of die sm^ of powder fired at fixed distances by means of 
wires from a voltsie battery at the top of the shaft 
fieraeal modified Arms of fra Tendlation lutve been introdoeedi, but the pnnciple 
Indeed is essentiaUy the same m all 
VEBAMTINBL SeelCuiDBB. 

TEBATBlUfi. An alkaloid contained in white helleboM (rcm- • 

hnuM oSioH^ and in cevadilla«( Fenums wbaddltiy It is exoeedmgly poisonous, and 
if intmduoed into the nostrils excites vudent and prolonged anecsmg In the form 
of amtment it has been fi>and« valuable remedy in neurdgic disorders. — C G W 
VEBDIGB^ (FerMfe-prisi, Fr , Grtbiman, Qerm ) The copper naed m this 
aaannfrctara n fiirmed mto roond sheets, mim 20 to 26 inches diameter, by one 
twenty ’fbnrlh of an inch jn thickneas. Each sheet ta then divided into oblongsquarea^ 
froaa 4 to « inebea in length, by 3 broad . and weighma; about 4 ouaoea. They are 
eeparately beaten '^pon mi anvil, to amooth dieir Bnifacea, to conaohdate the metal, 
and to frM it fSrom aeales. The r^bse of thh grapes, idler the extraction of their 
joioe, formecly -fiirown on to the dnn^ill, is now preserved fixr the purpose of makug 
verdigns. It is ptA loosely mto earmen -veesels, whum are usually 16 ini^es high, 

14 m diameter at the wideet part, and abont 12 at the iuoa& The 'vessels are then 
covered with hda, which are aurrounded by straw mats. In this ettuahon the matenals 
aoou become heated, and exhale an acid odour j the fennentatum heigmning at toe 
bottom of toe cask, and gradually nsuig till it aetoatea toe whole maas. At end 
of two or three days toe mannfreturer removes the fStrmentmg materiab into other 
veaMfis, in order to cheek toe process, lest pntrefiiction should ensue. The copper 
pfrt ea , if new, are now prepared, by ruhbuig them over with a Imeu doth dipped m 
a sdntom of verdigns, snd they are laid up alongside of one andher to dry. if the 
pbtes are not sabJeeted to this kind of piepantioo they will become bteck, instead of 
green, by the first operation. When toe plates are ready, and the matenals in a 
frmmitlng eteta, erne of them is put into the earthen veeseffiir 24 horns, m order to 
asewtam wbente’itleaptfoiwrperiod to proceed to the retnsinzog part of t^ process. 

V, at toe end of this period, the piste be covered with an uaifrrm green fryer, con- 
eealingtoe whoh cimer, everything is right, but if, on toe contrary, l»ink drops 
hatw M the fciirihee of the mefr^ the woitmen say toe pJntes ere sma^ and eon* 
slnae dftt the beat of toe ftrmentod naas has bm inadeqnate ; on whidi aoconut 
dnotosr day fr aBowed to pass befinn making a dmifrr trfrL When toe materials 
hie fiaaify fbnad to be vcadly, toe etrata are tonned in the ftOowing manner The 
bfrtea ma.frid OB a horiaontal wooden gnumg, fixed in toe mildle of a vat, on 
whche bmatt a pan ton of bnnung duiiooel is pfroed, whfrh beats toam to ineh 
i degree toai tfie woman who nwBega tto work are obliged to lay hold of 'toem 
with a oloto wmo they ififc toeto odt Tbej are in torn stMs pot tnio 
tontom ve«Hia,fai alicnite atntta with A4 ftrsaented matenria, toe n^en^ and 
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xmdennost lajrera beug oomposed of the expfrewed g rapei, like Turtle an oerered 
Tith theiT etnw mate, end Iw at rest SVcm 80 to 40 ponsde of eo^per u« pet mte 
(ms Tessd 

At the end of 10, IS, 15, or SO da^ the veatela are opened to asoer tam , hj the 
materials having become vrhite, if the operaUmi be oomideted 

Iletached glo»7 frirstalB will be peroeivod on the sarfitee ot the plates, m which 
ease the grapes are thrown away, and the plates are plaoed npnght in n comer of the 
Terd^prl8 cellar, one agsinst the other, npon pieces of wood ^ on the ground. At 
tile end of two or three days they are moistened by dij^ng in a ressd of water, after 
which they are repUoed in their ibrmer sitoatioDf whem tfey remain eeroa or e^t 
days, and are then aobjeeted to momentary immenion, as beftire. Tins alternate 
moistening and exposure to air is performed six or eight tunes, at rcgnlar inlamls of 
about a week. As these plates are Knnetunes dipped into damaged wine, the w(nk- 
men term these unmersiODs one miis, tuo wihm, Ac. 

By this treatment tbe plates swell, become neen, and eovered with a stratum of 
verdigris, which » readily scraped off witii a knife. At ewdi operation every vessel 
yields ftora five to six pounds of verdigns, m Ajrmh or Amnu/ state t which is sold 
to wholesale dealers, who dry it for exportation For this purpose they knead the 
Paste in wooden tron^^is, and then trans^ it to leathern bags a and a half long, 
and ten midies in diameter These ban are exposed to the son and air till the ver- 
digns has attaioed a sufficient degree of hardness. It loses abont half its weight in 
• this operatioa , and it is said to be knife-proof when this instnunent, plunged th^gh 
the leathern bag, cannot penetrate the loaf verdigns. 

• The manufsctare of verdigris at Montpellier u altogetiier domestic. In most 
wine femi'honies there is n verdigns eeHar ( and its pmuapsl operations are con- 
ducted by tbe females of the family They ccmsider the forming the strata, andserap- 
mg off the verdigns, the most troublesome part. Cbaptal says that this mode of 
iDskmg verdigns would admit of some UDprornneats t ^ exam{d^ the ad«i&8tioit 
requires a warmer temperature than what usually anses in the earthen vessels , and 
the plates, when set aside to generate the coat of verdigns, require a di^rent degree 
ot heat and moisture from tlmt requisite for the other operations 
^ Verdigns is a mixture of the crystallised acetate of eoi^ier and the snb-aoetate, in 
\aT} mg proportions. According to Vanquelinb researches, there are three compoands 
of oxide of copper and acetic acid , 1, a subacetate, idfcolnble in water, but decom- 
posing in that ffaid, at common temperatures cbangiDg into peroxide and acetate, 
8, a neutnd acetate, the solution of which is not altered: at common temperatures, but 
is decomposed by ebnUitum, becoming peroxide and superacetate } and, 8, snpeiaeetate, 
which m solutiOD is not deodmposed, either at common temporatores or at the boiling 
point , and which cannot tie obtained in crystalB, except by slow spontaneous ev^ora- 
tion, m air or m vacuo The first salt, m the dry state, contains 6|6 51 (ff oxide ; tbe 
second, 44 44 , and tbe third, 83 84. 

Mr Phillips has given the foUowmg analyses of French and English verdigns } 
Auna/s q^PAtkuqpi^, No 81 »- 


Acetic acid 

Fraudi Venllgrti, 

- 29 3 

Baglisli Terdigrta 
« 89 63 

Feroxide of copper 

- - 48 5 

44-25 

Water . - - 

-■ 26-2 

86 51 

Impurity - - - 

- 80 

063 


100-0 

10000 


DutiStd venbprw, as it was long eironeoosly called, ia merdy a hmaeeMB at siqiep- 
acetate of copper, made by dissolving, in a copper kettle, one part of verdigns in two 
of dukiUed vinegar { aiding the mutual action by slight heat and agitation with a wooden 
spatula. When tiie liquor has taken its ntmost depth of (Xilour, it is allowed toxettia, 
and the clear portion is decanted off mto well glaara earthen vessels Fresh vin^nr 
u pomvd on the retidmim, and if its eolonr does not become deep enough xoare 
veiniglns u added. The dear nnd satarsted sftiutKm ta tben slowly evapor^nd, m a 
vessel kept nniforaily filled, till it acquiree the comdetenee of syrup, sind ahows a 
pelticle on its snrfeoa i whan it it tnuufemed into ^ated eaitfaeo pnna called m&u in 
the country. In each of these dUhea two or three ebeks tire plaoed, ahoat aftxit long^ 
cleft till intiun two mohes of their nvper end, and having tiw beae of the daft 
asunder ky a Int of wood. This kind of ^ramidis sn|^«aded by its tuoUnit xft the 
liquid. An tiiess vessela are tran^orted into er y sts Wwng rooma, modesately hesM 
vritiiastonsbandteft in fbessnostatefor 15 days, taking care to maintain 
temperature, Thns in obtained very fine groups <ff crystals of aoettit of oepyer , 
chiBtefed nand tiie wooden rods , on which tiiey are dri^ tskeui e/B, nA aent Isto 



m 
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vttAitlsetiij fkonalxddttlla ftra,«Bd€f a lively de^UMoidow 
fiMk«1iuter ii£ «rfit>l« ve$glu fttni fira io^lx potmdt ; and, in gene^ Odr total 
is eqnal to about ona-thlrd of toe vardigns employed. 

The cTyttalliaed Uaaeetate of oommaroe ooouiati, my analynii itf-aeefae and, 
02 ; oxide of oopMT, Mil , 6-4, in 100 

VSBOINE. One^toanow aaiUnepolo^by M. EoaebL a 
VEB01T1S9, or BBEUEN OBEm This pigment is a light powder, like 
hari^ a Uae blaito-gnen eokur The tost is most esteemed. 'When 
vorkied np with ool or it mdsts toe air weiy wdl , bat when tooehed wito lime, 
it 18 easily affected, ^vnd^ it has pot been long and cardhlly dned. Aatrong heat 


ne fdllowiqg ia, aoeordiiv to U. J G Qentele, toe prooees of fitoncalioD m 
Bfomen, Cassel, ^senech, Mhiden, &ol — 
a. fi2S Ibe. of eea salt, and 228 lbs. of bine -ntnol, boto free from iron, are mixed 
m toe diy state, then rednoed between nuU^tones wito water to a thick homo 
geneoDS paste. 

i. 825 Iba of plates of old copper are eat by seissms into bits of aa meh sqaare^ 
then thrown and agitated m a wooden tnb eoDtainiug 8 lbs, of sniphadc sold, 
dilntad with a sufflcient goantito of water, ibr the puiposc of sephrating the la# 
pnntieB i to^ are afierwai^ warned with pure water in casks made to reTolre npmi 
their axu. 

e. The bits of copper being placed n oxidatum.ch«Bt8, along with toe magma of • 
eoromon salt and bine Titnoi piericnsly prepared in strata of balf an inch thick, they 
OK left for some tune to toeir mutnal raaotion. The above chests are made of oaken 
planks jomed without iron nails, and set aside in a odlar, or other place of moderate 
temperatore. 

1 be saline mixtore, which is partially conrerted into sniphate of soda and totoride 
of coppeit absiwhs oxygen from toe air, whereby toe metallic copper passes into a 
hydrated oxide, with a rapidity proportioned to toe extent of toe suftces exposed to 
toe atmosphere. In order to increase this eiqioenre, during toe tone months that the 
prooesB requires, the whole mass must be turned over mice every week, wi^ a 
copper shovd, transfWnng it mto an empty chest alongside, and torn back mto the 
former one ^ 


At the end of tone mondte the corroded copper scales must be picked ont, and the 
saline partides separated the dimy oxide with the help of aa bttle water aa 
possible. 

dL This oxidised. teiaJm or mnd is filtered, toen thrown by means of a bucket oon- 
tai&nm 90 pounds, in a tob, where it u ooreAilly divided or comminuted. 

e. SW every six pailfuls of jcAnin thus ihiwn mto the large tab, 12 ponnds of 
mnriatic acid, at 15 ° Baiiin£, are to be added , toe mixture is to be stured, and then 
left at rest for twsnty*four or thaly*^ honra. 

/ bito another tu^ called toe blue back, there is to be introduced, in like mumer, 
fco' every six paiUhte of toe acidified schaim, fifteen similar paUftals of a solntion of 
ixdoariesa clear eansbe alkali, at 19^ Banmd 
p. When the back (e) has remained long enough at rest, toere u to he ponred mto 
It a pailful of pure water Ibr every pailfiil of achahn. 

h. When all is toss prepared, 4 m set of workmen who are to empty the back (e), 
and toose who are to stir (/% must be placed alongside of eacL The first set 
tifinsfrr toe ocAo^ rapidly mto the latter back , where the second set mix and agitate 
It all toe time leqmsite to convert the mass into a consistent state, and tomi leave it at 
nest from thirty-^ to fbrly’dg^t hours 

The whole mass n to be now washed; with which view it is to be stirred about with 
the aflhslon of water, allowed to settle, and the snpematant hqnor is drawn off This 
prooesa IS to be repe^d till no more traces of potash remain among the blue. The 
d^;»odt must be toen torown upon a filter, when it » to be kept moist, and exposed 
frnly to toe idr. The pigment u now sifBeesed m the filter-bags, ent mto bits, and 
dried m toe atam^ihere, or at a tempentaro not exceeding 78** Fahr B is tmly a^ 
toe moM pongJe te desmcatioa toat toe eolonr acquires its createst Instee 
VEBplTElBl, BLUE. This is a predpitete of oxide^f oopperwito lime, made 
by addi^ toat earth, in its pmast state, to the aolatum of nitrate of copper, obtained 
in qaantatiei by the refineas, in partfaig gtdd and silver from copper by mtiio aoid. 
Tiu enpreoasprmnpltate mast be tritarated with lime, after it is nearly dry, to bring 
ont toe Dne -nlvefy fchie eoaonr. T%e prooesa is dduste^ and readily mtgirat m 

The eeudhte Moms aandteef the F^ceneh, tooagh anakgooi^ an in aoxu reqmots a 
dmennt peelMnAtcm. To mtoe it^toasolw aa l jp na te of aomer in hot whct, m aaah 
foWpoitUmathattoeJiqoKfnMy haveadesi^af 19. Take 240 poniid maasurea of 
tola amnuon, and divide it eqi^y into four open-headed casks, add to each of tosae 
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S poond me«Mna of a Iwlmg'bot solodom of martata of Uve, of i|p«e tffocw, 
317, -vfaoreby a donbU deeompooition vill easoe, intli I3ia fbnuAioai of saiiate of 
app» 8od adpliate of lime, whioh preeipitatM. It j» of waaeqaeow to vork tke 
Batenala veil O^^etiier at the momeat of mixtore, to pmrent^ p^pttate agg^ome- 
attogi&iuMqaaliBUiBt. After teavtag h to settle for twelve houM, a maalL quantity 
f the dear Uqnor may^ exanuned, to «ee whether the jast proportumaaf thetwo salta 
lave been employed, iRucih u done 1^ adding either aalpl^ of eopper or munate of 
ima Owald enther cause jaaoh pasoipinticH^ some «f ^ other mast be ^wuod hi 
ill the eqaivalent decompomtiana be aecom|di8iied $ thoagh less barm resnks ftom an 
xeesa of snlpbate of et^per diaa of mnnate of bme. " 

The mnnate of ot^per is to be decanted from ^ mbdded gypsma, which most 
le dramed and washed in a filter , and theae hlae liquors are to be added to the 
troBW; and the whole duhibnted as before^ into four caaks i eompoaiBg hi all 67d 
rannd meanitea of a green bqoor, of 1 1 G1 apee. grav 
MeanwhQe, a magma of Ume ia to be prepared as follows — lOO poimda of quick* 
lima are to be mixed np with SOO pounds of water, and the mixture la to he passed 
hrODgh a wu^-ganae inere, to aeparate the atony and sandy pamclea, and then to be 
pxrand m a proper nuU to an impalpable paste. Aboat 70 or SO pounds of toia mix- 
uia<the beanty of the ooloor is inversely as foe quantity of hme) are to be distnbated 
n equal poiiioas between foe four casks, strongly stimng all foe time with a wooden 
ipatuln It IS then left to settle, and the limpid liqaor is tested by ammonia, whiefa 
^{^tto occasion only a faint Uoe tinge , but if the o^nr be deep blue, more of foe 
ime paste must be added. The precipitate u now to be washed by decantation, cm- 
ilcy mg for this purpose foe weak washings of a former operation } and It is lastly to 
le dramed and wafoed on a doth filtm: The proportions of matonal pcescribed 
ibove fonush /hmi 600 to 640 pounds of green paste. 

Before nuking forfoer use of this paste, the quantt^ of water present m it must he 
letennined by drying lOQ or aOO grams. If it contam 27 per cent dT dry m|tter, 12 
louuds of It may be put into a wooden bucket (andmore or less m foe r^o of 12 to 
27 per cent ) capable of eontammg 17^ mnts, a pound (measure) foe lime paste is 
hen to be rapidly mixed into it, unmediately afterward^ a put and a quartm- of a 
uatery solution of the pearlash of commerce, of spec grav 1 114, previously prepared, 
>nd foe whole mixture u to be well stirred, and imu^iately transferred to a colour- 
RiUl The quidmr tins is dose, the more beauti/ol is theghade 
On the other hand two solutions must have been previously made ready, one of sbIp 
ammonuu! (4os troy dissolved u 3^ pints of water), and another of sulphate of copper 
(8 OS troy dissolved u 8^ pints of water> 

When the paste has come entirely throagh the mill, it is to be qoufoly put into a 
jar, and the two preceding solutions are to be nmultaueously poured into it, when a 
cork IS to be inserted, and the jar u to be powerfolly agitated. The cork must now 
be secured with a fet lute. At foe end of four days fo» jar and three of its fellows 
are to be emptied into a large ho^^ead nearly inll of clear water, and stirred well 
with a jiaddle. After rqpiM, the supernatant ligmd is run off, when it is filled up 
again with water, and elntrut^^veral tunes in snocession, till the liquid ao longer 
tinges turmeric paper brown The deposit may be then drained on a doth filter 
The pigment » soU m foe state of a paste ; and is used. painting, or printing 
pep^hasgings for foe wdlc of apartments. 

The shOTe prescribed proportions furmsb the superfine blue paste for the second 
quality, one-half more quicklime paste is used , and for foe thu^ double of the lima 
and sal-ammoniae, but the mode mprqiaration is in every case foe same. 

This paste may he dried into a blue powder, or into crayons for nomtera, by ex- 
posing It on white deals to a very gentle heat u a dxadypla^ This is called oanfrm 
Msueseii ««r& 

YEBJulCE (Fcitm, Pr ; Agregt, Qerm.) A harsh kind of viaepr, oonimnmg 
moch malio amd, made fr^ the expressed juice cf foe wild crab apple. 

VERMICELLI, a paste of wheat flour, drawn out and dried in mender oylindei^ 
mmuiv less fortoous, like worms — whence the Itahan name. The floor of sonfoaxn 
countries is best suited its mannfecture. 

It may be made economnifllly by foe fditowug presei^tiOB — 


Vermicelli, or If^Ies, flour - - - - fillba. 

White potato flour - _ _ , - u 

BoUing water - ..... 12 

Total - • - - - 47 lha 


AlfortUag4llbs.ofdough,andsOofdi7TeiuieiUl Wlfoghrteii,iiia4alhonMm- 
mail flow, foa proporboos are. — 
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Fkarjfdww ....... aoibiL 

Tfcrik sfatksD 10 

W«l«r - 7 

Totml .... 47 11ml 
Afbrtfint^lOtbkordCTTerniieellL 

VBBMiLlOir. or Omw&ar, ■ a coniponad of xneratry aftd mlidmr in tlie pro. 
p«tum of lOO pivta of the Ibnaer to 16 of the latter, vhioh ocean in natare m a 
eonuBon ore of qimekidlver, foA it prepared Ihe eheniat at a pigment, nuder the 
name of YemnliOQ. It u, propariy tpetfciog, a bienlplude of nwreniy. Thu txtifii 
eial eerapoBiid being eztenuvdj empbyed, on toeoantof the beantT of itt eolonr, in 
painting , Air mtkiBgnd aeatmg.traz, and other porpoBet, it the olyect of an import- 
ant maaidhetaiek 'When renumoa it prepared by meant of rablimation, it conoretea 
in nuatn of oonutoaUe ttudkneai, ecmctre mi one tide, conrex on the o^r, of a 
needlfrfom teatnre i brotmiah-red in the lump, but when reduced to powder of a 
hf«dy red edoar On exposnre to a moderate heat, it eraporatet witiiont learing a 
if it Ka nnt i-jwitawitfiati^a with iwd lead, and tt a highet beat, it tshsa fiXPy 
and bant entirdy awty, with a Uae flame. 

Bdltnd long kept a monopdy of the jnann&otore of yermibon, ftom being alane 
in poateaawn of the art of giTUtg it a fine fiame colour Meanwhile the French 
niumrnata examined thit pnxtoct '^(h great care, under an idea tiiat the ftihiie of 
other natiaaa to nval the Ihitoh arose from inoranoe of ite true compoaition i tmn^ 
with BorthoUet, untgined that it eoatamed a uttle hydrogen , and otneit, with Fonr- 
eroy, bekeved ^t toe mercaty eoatamed m it wat oxidued , bat eventually Se^m 
proved that both theae oi^ont were erroneous , havmg seoertained, on the one 
hnnil, no bydrogenooB matter was given oat m the decompoaition cS cmnabar, 
and <m Ae other that snlphar and mereory, by combming, were tranaformed into the 
redtalghide m cIom vetsels, without the aoeeas of any oxygen whatever. It was like- 
wise aamrased tlmt the tdatum of the problem mi^t be found m the difiierenee of 
eompowon between the red tnd black sBl(dudei of merouiy ) and many coi^ectarea 
were made with tbit new, the whole of which were refuted by Segum. He demou- 
akrated tint a mere oh^gt of tempexatare was sufficient to eonvert the one 
mi pKMA into ^ other, wltboot oooaauming any variation m toe proportion of the twd 
rieme n t s Chmabtur, modgratdy heated id a glass tnbet is eoaverhble into Ethiops, 
whuth in lit tarn u cbsnged into cinnabar by exposing toe tube to a higher tempera- 
ture i and he waa M to conclade that toe dUrarenoe between these two aol- 

phides waa owing principally to toe state of toe combmauoa of the oonatituenta. It 
would seem to result from sU these researcheB, that einnabar u only an intimate 
ootepound of pure snl^biir and merruiy, 10 the proportuma pomted out by analysis, 
and It It iheieifine lessonahle to cmiclnde, that in order to make fine venuilion, it 
riioald be suffiment to effeirt the nmon of its elements at a high enough temperature, 
and to exclude toe inflonice of all foreign mattera , but, notwithstanding these dis- 
coveries, the art of making good vermilion is nearly^ nmch n mystery as ever 

The vernuhon is now moat highly pnsM by the Fren^ mnnp&cturers of 

aeahng-wax 

M. l^ickert, ^otoeoaiy of the Dutch court, published, long ago, m the Aniutla di 
ChnaM, voL iv , the best acoonot we yet have of toe manniacture of vermilion m 
HoHaud, one whwh hss been atnee verified by M. Faysse, who saw the ptoona prac. 
ttie g;reat *<^ 1 ^ with snoocas. 

. “ The eetaUiahment m which 1 saw, aeveral tunes, the Ihbnoation of sublimed sol. 

phuret of merciOT,’* says M Toekert, was that of Mr Brand, at Amsterdam, beymid 
the gate of Utrecht , it la one of the most considerable m Holland, producing annually, 
from tone fiaxnaees^ by memu of four workmen, 48,000 lbs. of omnabar, besides other 
merenrial preparabons. The fUlowing process is pursued here — 

“TheBtluK^ IS tint prepared by mixing togefbec 160 Up- of sulfur wito 1080 Um, 
of peow meren^, and exposing this mixture to a modento heat m a flat pohtoed 
mm pot, 1 foot de^ and S| foet in diameter. It never takes fire provided the woA- 
*bian underrtanda Bs batoaeas. The black Mlphurat, ton j^epued, is ground, to 
fiuwiMv** toe flllmg with It of arosH eattoen botflea eapdfie of holding about 34 minces 
of w^, ftoaa Il0to40 of whieh batflesare filled beforehand, to be ready when wanted. 

** Unw gnat subluning pots er vessels, soade of very pole elay and sand, have 
been fmmniafy eooted ever wito a proper lute, and allowed to diy slowly. Theae 
Mta era set uon tone ftmasea bennd wifli iron hoopa, and they are eoveied with a 
kind «f Inm dooM. The fiunacea are onnatnietedao that the flame may freely mrea. 
late and pSay tqnn <hs pota, over twoHhirds tft thmr hdgbt. 

** Tbs taiaiiangveiaela haviag been art in toetr ^-aoesy a moderate Ae la khulkd 
in the eveifliig^ wlidi m gmiaaBy angaunttpA flfl m pots beomne red. A bottle of 
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A« UaA ralpimrel is titto poorsd into tte ftnt of ^ series, wntt isto tke ssecmd 
sad ebisd, in eaeeesskn i w sreatoaOy, tw<(^ thnee^ or eres wm^ botflsf 1B19’ Iw 
emptied m at enoei tills eireametanoe depends on the etrtmger or Vfl|fe«r ooenbwttoii 
of die enlphnret o^mercaty tfans projeA^ AAer its introdnotios^ the flimte rises 4 
sad Bowatmet 6 feet ^1^, when it^ dimhnthsd ahttle, the necseb are ooTOied wUh 
a plate of iron, a foot sanare and sn inch and half fhiek, made to fit perfeotiy close. 
In this manner tiie wbme matensls trhioh hare heea prepared are introdneed, in tim 
course of 84 hoBis, into tiie three potS} hemg fer each pot 860 poonds efmerwrft 
and 50 of snlphiur, in all 410 poands.*' 

The degree of firing la of, fran tune to ti^e, by lifting off the covert for if 
the flame rise several feet ah^ the month of the pot^ the heat is too greatj if It be 
hardly msiUe the heat u too lov , the proper enterum bemg a vigorous flame pilling 
a fear uu^s above the vessel b the last of the S6 honrsl^ process, the mass ihwild 
be dextetoosly stirred up eveiy 10 or SO mumtei, to qmchen 1)ie Bublunatimi. The 
■nUimiDc pots are then allaved to cool, and broken to pieces in order to collect all 
the vemulion enornsted within thenii and which nsoally amounta to 400 lbs., bemg 
a loss of only 60 on each vesseL The lumps are to be ground along with water be- 
tween honsontal stcmes, elntrlated, passed throngh sieves and dned 

Wie humid jmoeM of Kirohoff has of late years been so mooh unproved, as to 
famish a vennuioD quite equal m hnUiancy to me Cbineae The tbllowing process 
has been recommended — Meroory is triturated fer several hours with solphor, in the 
cpld, till a perfect ethiops la fbrmM, potash lye m then added, and the tritoration is 
contimied for some time The mixture is now heated m iron vessels, with constant 
stirsuig at first, but afterwards only from tune to tune The tempendnre must be 
kept up as steadily as possible at 180*^ Fahr , addmg feesh supplies of water as it 
evaporates. When the muctnie, which was black, becomes, at the end of some honrs, 
hrown-red, the greatest csntion is requisite to prevent the temperatnre fe«n being 
raised above 114^^, and to preserve the nuxtnre quite bqnid, while the compatmd of 
snlphur and mercury should always be pulverulent The ooiaar becomes red, and 
bnghtena m its hue, often with surprising rapidity When the tint u nearly fine, 
the process should be continued at a gender heat dnnng some hours. t'lnaUy, the 
vermilion u to he elutriated, m order to separate any partioles of runnmg meToniy, 
t'he three ingredients should be very pure The piroportion of product vanes with 
that of the coostitiieuts, as we see ftrom the fbllowisg lesulls of experiments, m which 
800 parts of mercury were always employed, and from 400 to 450 of water ~ 


Sulphur 

Potash 

VmnilioD 
obtUDed I 

Sulphur 

FoUih. 

Vsmilloa 

obuinsd. 
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180 - 

- 245 

IIS 

- rs - 

331 

100 

180 . 

- 244 

120 

- 120 • 

821 1 

60 

180 - 

- 142 
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VERT DE GUIGItET This colouring matter is believed to be a pecnlisr 
hydrated oxide of chromiiun, distinguished by its fine tint and great mtmialty of 
colour, which have gamed ftff it a very fevourahle reception, and caused it to be 
burgely used m calico prmting 

This greeu is one of the resnlts of many attempts which have been made dunng 
the last ^cade, to supersede the pmsonons arsenioal greens by sn equally bnlliant but 
less noxious colour The history of its discovery posKSSes contidenble mtenMt, as* 
illustrating the value of the patent system to society at large. 

This cdlonr has been made in Franoe, in limited quantities, for twoil^-five yean 
Mst, undur the name of emerald-green (oert cffeierotufe)— this name & apphed in 
Eug^d to the poisonous aisemoal colour called in Germany Schweinftirter Gruo — 
by HM. Pannetier and Bmet, who kept their process seciht. The great beauty of 
the product induced many to attempt us umtation. Bat its natons temamed undu- 
covmed , partly no donbt because the cohnir was observed to dsihen and emit steam 
when h^ed eucomstanoeB which gave rise to an impression that it eantamed 
fliganic matter. When at lengtit SL Guignet dlaeormed the nature of the article - 
and til* method of iCi produqgion, he Immediately patented bos duoovew} and, tbua 
protected, was enabled to enter npmi its manufeotore npon a huge •eush profet^ng 
tone where the secret system had only prodneed pounds. 

Reverting to the fecial product aiidercQaitider«U«i,itsmeparattonisoQDdaotsdin 
the ftdlowiug manner A mixture tjt bichromstto of potassnun and boraeie acid, in a 
pn^NNtion of ei^t eq of eiystaUiaed beneie aod (Boa(V8BtO«>lS4> to one eq, eff 
the bldiRMnate (^CrgOyCraO, =SB6) ; or, by we^t, tinw mystallued bondc 

antd to one part of the bichromate, is calcinim at a red heiA Oinm anti water 
are evolved, and a soaas is obtained, wldch be regmded as a doAM* ndiaonrisu 
h)ig of IMtaatisHfluonue bonte. ThisisUvated with water which dunflvM out ’boraeie 





y&mASL 


w4 boMte folum«L, lomog m m^otobte fihronfe hydnie^ irideli, when 
<lisi«d u a cmtlfl Inat lad flndj pnlTmaedf ewstitnies £be product in qnettrao. 

Tiie bondK laid is, of comne, Tceoroced from the irauwaten \ij tiie Ofdiaaiy 
meani, ftr am in aoeoMduig opunbana. ^ 

The motto of printing vith ^ pwdor u ihidlar to diat iHiqtod to printing 
irith tlm nXtramerina ; rihomen being generally employed aa the Axmg agent. 
Zta OH e(M rt tl» entaet attended vith emndefaUe pnebeal'dlffionltyi -vliioh, £ow> 
ever, IL Xestaer u atated to have nmr to a great meaaare oTeroome 

Ilie preelae chemical eonstitatioii ot thia pigment ia not yet fliUy daoidated } 
eapeeaellj w to the qneatkm iriwdtar or not » zetuna any pomoa of boncio acid, 
On ttoe Bohfeot H. CTaigaet, aftA haemg deaeribed toe prooeaa of ita mannfacture, 
otoema tliiri hu pndao^ Uke toe other hydrated bmomdea of dmmniin, u ean> 
verted by heat, drat into the hUde hiaoxide, and aobeeqaantly (by red heat) into toe 
aahydnm eca q td oxide The hwa of water dnnng tola tiansfiinnation appeara, 

from toe mean of the analyses, to be 18 S per cent ; corresponding to toe tommla 
Cr 40,,£]^0 for toe hydrate lliia would show toe proportion leas than that of the 
or^nary hydrate, of which it nevertoeless prasents toe general character On toe 
other hand, 1C. Qnignet concaiTee that it may poaably retain tiaoea of boramc acid, 
the pzaaenoe of wh^, however, ho haa ftnmd difflonlt to prove Botsclo acid aegog 
at a red heati^on bushroiiate of potaaslom may, he remark^prodnee amultaneously 
chromate and potaaaio borate or even a double oomponnd oS toe two. Theoretically 
tois riiould yi^ to water aolnhld potaaalc borate, leaving briiind only the Inaolable 
hydnted owe, bat in praehoe a oiSBpls^ exhaaation of toe mixed maas Is hardly 
probable. 

M. Salvetat, whohas atadied toe esn de Craipaet; aaaomea toe formation, md noeS, of 
a doable compoond of potaaaio bonte and chrewe borate, aoeordingto toe equation — 

This compoond by the snbaeguent treatment with water, he ooneeives to be resolved 
into borate’ of potamim, boramc amd, and hydrated sesquioxide of chromium No 
analpes, however, are adduced by H Salvetat in anpport of this view, which is 
chiefly haaed t^oa the obeervation of a oonaiderable elevatimi temperature whefl 
*toe cold fhmaee product m treated with water Fmdmg tiiai the preuse compoai* 
tion of tou eompeand was unknown, l>r HoAiuiiin requested Mr Shipton, a young 
chemtat working in hia laboratory, to anolyae a specimen placed at ms disposal by 
M. Kestner , Mr Shipton arrived at toe following percentages. 

Compoaition cf vert da Qvxgnat after having been dried at 100** C — 


Oxide of ebromiinn 



- 76 S9 

n 

76 56 

Mean 
76 47 

Boracioadd - 



- 1189 

13 30 

13 10 

Water ... 


- 

. 1172 

Z1 14 

1143 




100-60 

10000 

100*00 


These uumbera may be trandated into the fbrmula — 

8Cr4OpB0BOj,4HBO 

wwhidi nqairea toe tolkiwhig toeoreboal values t 


8 eq of oxide of chromium ... 

1 eq of boraeie amd .... 
4eq,of water 

- 456 

- 70 

- _7S 

7625 

1171 

12-04 


598 

100-00 


VXCUIIIA nr VICUONA. Zuma meii^ A vunety of the Llama of Sonto 
Amenea 

VINB BLACK. A Uank jpocusd by charring toe tendnla of toe vine and 

SSeASE. Oidmm TWdbn. See Wnnw. 

YINBGAB. See A<miie Acm The gross revenue derived framvinegar manu- 
fimtoied in in toe year 1848, amoanted to S84,817A, yielding a net revenue 

of S7,18Sl TSegraea nvemie frem vinegar manutootored in the United Kagdcm, 
m toe 1 — ^ yeer^ amowted to 81 1,81 U, produoing a net revenne of 6S,9S8C 

Our lamorMun of vinegar in toe year 1888 waa 50,077 gaUona. and in 1884, 
58,184 ^loiia. 

Vinegar averts in 1864, 8,910 gaSoM, Talne 979^ 
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VINEGAR, ABOUATXC. fitiaiif soetb Bod oon^fted widb ecririi m wwMi ri ci. 
See Aobiio Axm 

VIOLET DVR ie jxQdwsed bj a suztave ef red aad btae eelMilqiwaitm 
vluehafe applied m ^wsoaedoD Silk u df ed a fbgillw nolet vMh d4«r auiHlor 
biasil wood) bat a Sm ibat violet, fint Ij a cnmaon vith ooehiaeil, vUkeaK tutu 
•or tm uord^ and, after^irBahmg, it u dif^ed ia the mdigo vat A finish iaMme> 
umes gtTea vidi arohiL A view is also given to aiUt hy paaarag it thsen^ a 
Bolqtion of verdigns, then throng a bath of lo^^vood, ai^ lasAy, throng atom 
irater A more beantifiil violet majr be oommnowted by pasang the alemed effli 
through a bath of braail wood, and, after vradung it the river, throng a bath of 
archil. 

To produoe violeta on piinted calicoes, a ddiite aoetate of iron is the mordant^ and 
the dye is madder. The mordanted goods should be irell dunged. 

A good proeeai for dyeing cottons violet, u — fixit, to gall, vnth 18 or 20 povuda 
of nntgalls for every 100 pounds of cotton, second, to pass the stufi; stiU hot, through 
a mordant oolnpoa^ of alom, 10 pounda ( uon-hquor, at 1^° B., and anlphate of 
copper, each 8 or 6 pounds j vater, from S4 to 28 ^;allons, working it vreU, with 
attemate ateepmg, squeenn^ ainng, dipping, squeeamg, and washmg, third, to 
madd*, with its own weislit ^tbe root, and fourth, to brighten -with soap If soda 
be used at the end, inatead of soap, the colour called pneae de mtmnetir will be pro. 
dueed, and by vaiyiag the doses tk the mgredients, a variety of violet tints may be 
givep 

The best viedets are produced by dyeing yam or cloth which baa been prepared 
with otl as for tim Turkey -red process. See aLuujeb. 

For the violet pnneau, a httle nitrate of mm is mixed with the alum mordant, 
which makes a blaek ; but this is changed mto vtalet pnmeati by a madder^batb, 
followed by a brightening with so^ See Aimnra, Mtoezidb, Pubflb. 

VIOLIRE See ANXLmc Violet v 

VITBIFIABLE COLOURS See Enaiblb, PaaiES, Pottbet, and SriiiraD 
Gteass 

YITRIFTABLE PIGMENTS The art of pamtmg with vitnflable 
has not k^t pace with the progress of science, and is far from having attained that 
decree of peifection of wbm it u capabla It stiU presents too many difficulties to 
prove a fi^e field to the artist for his labours , and its prodnets have, for this reason, 
never hdd that rank in art which is due to them from the indestmotibibty aod bril- 
lisncy of the odours The reason of this la attributable to the circumstance that the 
production of good vitnfiahLe pimentsia mere chance work, and notwithstanding the 
numerous papers published on the subject, is still the secret of the few. The dreo- 
tions given in lar^r works aud peno^als are very mcomidete and indefinite, aad 
even m the otherwise highly valuable TYatU des Arts Ceramiques of BroDgmait, the 
chapter on the preparation of colours is far from eatisfeotory, and la certainly 
no frank communication of the experience gathered m the Royal kfanufectory of 
Sevres , 

The branch of pamtiim with vitrifiable pigments which has acquired its greatest 
development is the art of pamtiug on porodam. The glaae of ha^ felspar porce* 
loin, owme to its difficult fosion, produces less alteration upon the tone of a oc^nit of 
the easily fosible pigments than is the case in pamtmg upon glass, enamd, feyunce, 
Ac. The cdouTB for pamtmgnpon poroelam are all of foem, after the firing, coloured 
lead'glassee throughout i but beftnw this i^ration moat of them are mere mixtures 
of c(£nirless lead-glaas, the jf ux, and a pigment In the so-esUed gold eoloun, piur^ 
violet and pmk, the pigments are preparationa of gold, the prodnetion of whi^ mss 
,blthetto been (Kmddered as especially difficult and uncertain. The fidlowing are the 
proceeses reeommeDded. 

Ltffit Purple — 8 grammes of tin turnings are dissolved m hoilinw nitromnnatio 
acid, the solution cemeentrated m the waiter hath until it solidifies on cooiung The per 
ohloTide of tin prepared m this manner, and which still contams a sli^t excess of 
muriatic aoid, is dusolved m a little distiUed water, and mixed with 2 grammes of 
solution of iwotoohloride of tin of 1 700 sp gr„ obtmed by boiling tm tunungs m 
excess with manafic acid to th^eqmred ^gree of concentration This mixed »in« 
tton of tin is poured into a glass vessel, and gradually mixed with 10 litres of diaSled 
water It must still oonttim just so much acid that no turbiduess results from the 
separation of oxide of tin ; th» asay be ascertained prernouslv by taking a drop rtf tha 
eonoeotrated solutian of tin upon a glass rod, and maug it in a watch glass with 
dtstiUed water A dear solution of 0'S granunes gdd in uitramunatic add, wln^ 
must be as neut^ as posutde, is poured mto the solutien of tin diluted with ffitm 
of water, constsmtly agitsiting the whole time. The gold soUition sbodd batre ben 
previously evaporsted nraiiy to dryeen fo foe water tbeo dilated Wifo wtfer, 
and filter^ in the daifo. 
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lo ^ liqnd* and in vlxidi ceee the Uq(iud fomu a deep red eobtfiaa, die preeipttate 
irnmediaielr ranltBDpontiie addition of a fbwdrcpe of eraceotrated snMuna acntf 
ft eabndee Teiy quickly. Tba aupertiatut liquid ahoald be poured off ftom it as 
soon as posnUe, and replaeed B or 6 times enceeeiivelT by an equal qaaatiiy of ffodi 
spring water l^ea tlte pceopitafe bas been thus snffieimt^ wash^ ft is ooUected 
npcm a filter and as soon a^^ water lias drained off completely, lemored while 
still niMst tridi a uWer qiatBU, and nuaed intimateily n]^ a groand plate of agtass 
by nieans of a qntola and gnnder with 20 grammes of lead gl^, prerionsly groaiid 
▼ery fine ap<m tiie same plate with water The lead'glais is obtained by ftuing 
toother 2 parts of wfmnin with 1 part of quarts sand ana I part of calcined borax. 

The intimate mixtnre gold-purple and lead-riasa la slowly dried upon the same 


glasa plate upon which it had been mixed in a modentelj warn room, carefiilly pro- 
leetea from doiii, «a& when dry, TuVibed to a fine powder, and movd wvih three 
grammee of carbonate of silTer. 

la manner wc obtain 93 grammee of light pnrple pigments from 0 5 ^amme 
gold. * 

The above proportion of lead glass and carbonate at nlver to the gold precipitate 
holds ^od only toe a eertam temperature, at which the colour must be hunit-in eipon 
die porcelam, nod which is ntoated very near the flinng point of Bilver 

To obtain the colour with a less degree at heat, the amount of lead-glass added to 
the gold must be greater, bat that of the carbonate of siWer less The tame holds 


good with respect to the preparation of the purple pigment fbr glass painting 

The best purple may be spoiled in the baking in the muffle When this le done at 
too low a temperature, the oblour remaiua brown and dull | but if tiie right degree of 
trmperatnre has been exceeded, it appeal* pale and hhnsh, Beduemg, and especially 
acid, Taponrs, xqwars of imide (tf bimuuth, &c , have likewise an injunous efiect 
upon It 

Ifat A l^ajtle. — The clear and neutral flolntiou of o 5 gramme gold m nitromnrpilio 
acid IS diluM m a glass vessel with 10 litres of distilled water, and mixed under con- 
slant agitation with 7’5«graiiimes of the solution of protoohlon^ of tm of 1 700 sp. gr 
prepared in Ae manner desonbed above The liquid is coloured of a dark brownuA.- 
rf>d ; but the precipitate is only deposited on the adi^tioa of a few drops of concen- 
trate sulphune aoid. The supernatant liqnid is poured off, and replaced five or six 
times sueoesBively with an equal amount of qiring water The precipitate, which is 
Buffioientiy washk, is collected on a filter , and the exocse of water is drained 
offl mnoved while still moist with a spatula, and mixed, exactly as described fbr the 
light purple, upon a ^ais plate with 10 grammes of the above lead-^ss, dried, then 
reduced to a fine powdm>, and mixed with 0 S grammes earbouato at silw, it fkir- 
sishes about 13 mmnuisof dark purple pigment* The stated proportion of lead-glass 
and earhosate of stiver to the giM is fbr the same temperature of flnng as giveu fbr 
the mixture of hght pnrplci fbr a lower temperature, and also for pamting upon glass, 
the quantity of most be moreSsed and that of the silver ealt dimmisbed. 

Bed FwML — The gold pteeipitate from 0 5 gramme gold la prepared m the same 
manner aa fbr tim dark unrolei, and whilst moist taken from the fflter, and mixed inti- 
* matdy upon the {date of with 19 grammes of a lead-glass prepared by fbaing 4 
parte of mimmn with S parts of quarts sand and I part calcined bwaz ( it is then 
dried aa above, and reduced to a fine powder npmi a plate of glass, but without any 
addition of mlveir. The prcqiortum of isad-glasB to gold apphes-fakewise fisr the same* 
d^[ree of temperature as m the ease of the tight and dark pmple pigments , a lowqr 
temperatiue requiree a huger propMtioii of l^-glaas. A sliw action of silver to 
this lagroent eonTmti the red violet mto a dark por^ ana when employed alone 
ibr pausing apoB ft gives a very cxodlent pni^^e. 

^ae Fuut, — nus same gold jweotpitete of 0 S suamines gold is mixed, while stall 
mols^ apon tin ^aas plate with 10’S grammes of a lead-ghM obtained by fusing 4 
pu^ of nuninm with 1 of quarts sand, drying it dcfWly m the manner above men- 
tio^ and then redsdag it to a. fine powder upon the gtessj^ate. When the pigment 
ia bsrnt-u ataJower taii^«ratoic,n teiger addition of tead-gtess is loqnired. This bine 
idelet ptemeat is mm oqiecU^adapted for mixrag with bias pigments. It » not 
appUfiOite to flsM wntiw The imvostaat Tcqmnto in ^ prspseatii^ 
good paipie and vimet viteiflaUe pigmteit iame vot miimte state of dirisioa of the 
^d ia tns gold prampitaite, sad of the latter m the lead-gla«, whiA is aeeomplished 

nn^ite t tii awiiiil^ ii— rt, gbiMi- 

Bynd^gibe poipb witihAedatk paspleor with titered violet, or the red 
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Tulet with darh mdSSanatptagortiooM, the artat Iv aUe to mAweevay 
poMlUe tut of purple and nolet. The light pur^ wMioot vmj aidifiowl aUeer, 
ftanuAetanamaraiitiirred eohrar, like that seen upon noatof thepooMtefaaof the 
pteoedug ceotor;, when tile pecabar proper^ of dAror, of eonrertiM tile ataaiMth- 
red into a looMnd ooloor, doee not ^mbt to haye been kaom SSi Ibehtar. «ho 
wt the oomme&oement of thii oentoiy prepared the pigmenta for the Rogral Beiiid 
mannhotory of poroelauu^ppoara however, to have employed it for hi» poii^ aa a 
VB^ heaat^ TOM eoOooT may be Been npon the pamted parcehun of tiuittunai 

Aah — One gramme of gold u diaacdved m utromimrae amdi tiio adotmn muted 
with one of SO grammea of uom in 20 litrea of spno^ water, them mixed, eoaataatiy 
agitating, with 1 6 gramme aolatum of protof^onde* of tm of I TOO apecL grav , 
a^ ao much ammonia added until all the alumma is precipitated. 'When tiie preci- 
pitate haa aoheided, the aaperutant liquid la poured oft, tmi replaced about 10 tunea 
aacoeaalvely by an eqpal amount of fresh apring water} the precipitate la then 
collected on a filter, and dried at a gentle heat it wea^ about IS 5 grammea , and 
to prepare the pigmratu mixed with 8 5 gntmmea carbonate of ailver, and 70 gtemn^ 
of the aame lead-glaaa, described under I^ht purple (2 naniom, 1 quarts aand, 1 
calcined boisx), and redueed to a fine powder on the g^ plate 

Thig oolour » adapted only for the jK-oduedos of a light pinJc groood upon poiee- 
lain, and must only be applied m a thin layer when laid on in a thick layer the 
gold aeparatea in a metallic state, and no colonr is produced. 

All the gold odlouTs above deaenbed do not fumiah, when fused alcme in a oruotble, 
red OT violet glasses, as might be expected, but dirty brown or yellowtab glasKs, which 
appear^ubled from tiie separation of metallio gold and ailver { this peculiar beanti- 
fu tint la only developed when they are frued upon the porcelain glaae m a layer, 
which moat not be too thick , they then eotlour it through and through, as a piece of 
porcelaia pointed with it tiiowa diatmctiy in the fracture. If the hiyer exceeds a 
certain tinckaen, the gold and stiver Kpentte m a metallio state j and they produce 
either a brer colour, u for inatanee the purple and violet pigments, or no oidonr at all, 
as u the case with the more fosible pink pigment; 

TeZlbw FiffmaUs for pambng upon Foreeioai. — The yellow vitnflable pignttota are 
lead glasses, ooloum either b^ antunonie acid ot oxide of uranuin. The antimoniate 
of pbtetii IS prepared Iqr ignitmg I part of finely powdered metalbo antimony with 2 
parts of nitre, in a red-hot Heaaian crucible, and waabing Jhe residue with water 
The oxide of uramum is obtained in the fittest state, by heating the idtnte^ until the 
whole of the nitric acid is expelled. 

Zemmt YtUow —8 parta antimoniste of potash, 2^ parts oxide of auc. 36 parts tit 
lead-glass (prepared by fusing together & parts minium, 2 parts of white sand, and 
1 part of oalcitted borax), are intimately mixed, and heated to redness m a porceJatn 
crucible, which is placed m a Hesaian crucible, until the mixture fonna a paste , it is 
then ta^n out with a spatula, pounded after cooling, and ground npon a plate glass. 
If the pigment is fosed longer than requisite for the perfect union of the ingredients, 
the yeUim colour » converted into a dirty grey by the destruction of the antunoniate 
of lead. * 


XipAt Yeltow parts antunoniate of potash, 1 part oxide of nuo, and 86 parts of 
Jead-giaas (prepared fosing together 8 parts of munnm and 1 part of white sand); 
are well mixed, fosed m a Heasiau crucible, and after cooling, pounded and ground. 

Zn the prapasation of this coloor, long fttston tg leas ttijarions than witii the preceding 
one, owing to the absence of the borate of soda m the lead-glasa. The colour itself u * 
more intensely yellow than the precedmg one, and is extremely well ad^ed for 
miziog with red and browu pigmentsi but it does not funush such pure tints as 
that when mixed with green, owing to its higher qieeifio gravity, it ^ws more 
ilreely from the 'bmBh,'aDd may be laid on in a tinoker layer, without scsbog after 
the firing 

JJtariYdloiOf 1 ^46 parts miamm, 16 parts sand, 8 calomed hoswx, 16 aotimooMto 
of potash, 4 oxide of sine, and 6 parts peroxide of inm (ce^t morttam),t,re mtonateiy 
nfixed and ftued id a Hessma crucible, until foe ugrcdieBts have perl^y eembhied, 
but no longcTi otherwise, the golden yellow colour u oouverted into a dir^ grey, as 
in the case of the lemon, yellow pigment 

JOark Yiilomj 8.r^0 parts mmnuQ, 8^ white sand, 4l antimoniate of potash, I 
peroxide of iron (copat aortewR), and 1 part oxide of sme, are well mixsfi anfi fliiaed 
ma Hesa ian crucible. Long fosiou la leas utiunoua m tins case tbaa m the ptocedbig. 
Imu-red pigment be laid cm and neu this dark yellow t, without rta heiog 
destroyed, *» the han^y of the tints injuriously afleeted. 

For'Wdseape and flmre paiutiiig, the above-meimoiied yellow pigments Aould^ia 
made less resdily^fasti^ in erdw to paint with them upon or henert^li otiter acdotecai 
withmit any fear of what hM been psmted being ^Uaaoim hr the aab^Beeat «r s^er^ 
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MMd pifDieut. 1V« y p p f iy m gWm ta it tks additini of Ka^as ydlow, irbieh 
Ii beat pmarad -ht tk» $«ipiaae iijr Imig^oondiuiod igtutu» of a wiiyttuaaf I pm 
tmv^ene^ S paiti mlnktoof leiAt 4 parts Dtixy eUmda of aodtamt }» s Baaks 
oniexbte, and ’ssialriBg Hie pwsidedTeaidiie wiA vater Very oaeAil y^v o^sra 
are likewise oMiAiied by Huxmg Hus Hs^ yellow wiHi Iflad-glMa; they ere, faow- 
caer, men espasiiTe than Hknib abOTe nvaD. A Tety eaeellent yeUow fto lutdaiap# 
pauttmg aaay be pr^aied, fat matanee, by mixing 8 putt^aplea ydlow and 6 vn\» 
lead-g^ (ohtsi^ by fbaiitg S parts ot nuzunm with 1 of while aand and 1 of cd. 
emed boms). 

Tbs yellow pigments obtamed with antimony, after being burnt-in upon the 
poToeUm, ai^iear under theVdoroioope to be mixturea of a ydlow transparent sub- 
stanee (uxtimoDiate -of lead fX ^ * ctdoorlew glass, and not homogeneoiu yellow 
glasses, I 

Uronnm Y^Bom >— 1 part aside of vramnni, 4 parts lead-glsH (prepared by fhemg 

8 urts minium 1 part white ssndX are intonately mixed and ground upon a 
gkss plate. Thiieoloiwisnot adapted ftw mixing with others, with whieh it produces 
diseoMant lints. It may be sha^ with dark purple or xiolet 

f^wnium 9 parts oxide of nraninm, 1 part ehlonde of silrer, and 8 parts 

bismuth ^aas, ({wepared by fh 8 iiig 4 parts of oxide of hismoth with 1 part of ttyatal- 
heed bhaoio acid), are inbmetely mixed and ground upon aplacte giasB. Thia orange 
IB sot adapted, any more the yellow pigment, far being mixed with other colours. 
When examtued under the microscope, after being botnt-m upon porodain„the^Dni- 
ninm pigments appear ss pale yellow-colonred glasses, in which unaltered oxide of 
nraniuni is auEpemited. Only a email portion, tiierefare, of the oxide of uramnm has 
dissolved in the fkisiDg 

Ch-em PtgmmUfor paaiting vpoa l*{jreilain. BJut Oreetu^l 0 parts of the chromate 
of protoxide of merenry and 1 partof chemically pure oxide of cobalt are gromid upon 
a SHH 8 B plate, m order to produce as mtunate a mixture as possible, the mixture is 
then heated m a poroelam tube, open at both ends, until the whole of the mercury is 
expeUed. The beautifhl Uoish-green powder thus obtamed is theu transferred into 
a porcSSam erooible, and the Ud cemented to it with giase The fbll crucible u 
exposed to the hi^ieat CempeiBtnre of Hie porcelam ftir^e during one ftnng. the 
crucible earsfally broken after the cooling, and the pigment washed with wati to 
remove a small qoatitiip of chromate of potash. In this manner a compound of oxide 
of ehixmiiua and oxide ofoobalt is obtained in nearly eguiTaknt proportions, whiidi 
posB O BB e s the Unuh-green ecdonr of verdigris 

The falnc-gveeu psgmmxt eonsuts cf a mixture of 1 part of the above compound of 
oxide of dirominm and oxide cobalt, ^ part of oxide sine, and 6 parts of lead- 
glass (prepared by Ihsing together 9 parts mininm, 1 part white sand, and 1 part 
salcmed boiaxX wfaioh are mixed and ground upon the glam {date. By mixing this 
hlue-green with lemon-yellow, any desired mtennediate tint may be produced 1 part 
of Une-greea to 6 parts of lemim yellow fbrmsbes a beautiflil gnss-green. 

Dork Grmti . — ^The ohromate of mercun is treated separatSy m the same way as 
the mixture of it with (aide of cobalt Ibr the blno-greeu , and 1 part of the beantiftil ‘ 
green oxide of Ohromium thus obtained le mixed with 8 parts of the same lead-gkw 
as mven under blne-greeu, and ground upon the glass plate 

Qrttn^^ Aadmf^ parts ebmmate of mercury and 1 ^rt oxide of eobalt are 
intuaately mixed, and exposed m a shallow dish to the strongest heat of Hie pcweelam 
fomace, dormg one of Hie bakings. In this manner a compound of oxide of cnitmuiim 
and oxide of cobalt m Obtained, cf a greenuh-tdaok colour, which, mixed with twice 
Hie we^ of Hie lead-glam directed fbr the Une-green, fhnusliea a very mftisible 
bbudeish-green colour, for ahadmg other green (K^onm , 

When thiB ephnteu the green pigmente of chrammm, burnt-in upon poreeUn, 
are examined nader Hie microscope, it is distinctly seen that particles cf the oxide of 
duomimn, or of the oxide of dur^nm and cobalt, are su^nded, undiaielTed, in the 
oohmikss lead^^jase. 

Bine Ptgmaitc /hr pemlfag ipMm PoredaiTU Dark Bhe^l part cheDUoally pufo 
oxide oi eofaal^ hpSrt oxide of rine, 1 part lead ghus (prepared by fhsmg tocher 

9 nuts of miniam and 1 of white sand), are weil foixed and ftised in a porcelain 
eraiBfoI«,focatleasi8luMiim,at»redlieat- then pouted out, reduced to poWdcE, and 
gnmnd Hm ^esn. When Hds moment ooob How^, it enlidifies to a mass of 
aelsnlar crystala Loog-eoaiiuned foman, at not too high a temperature, u leouslte 
to obtgimn osaabAd tmti this iabext aWafated by fusing it, durmg one of the bidtiogs, 
m the seomd floor ^&eporeeUdBfhniriee, thw is also the obe^est and best WI7 
ftuBugHia lesd glmees 

JtMi Bbm-a part uxifoi sf eobalt, 9 parte oxide cf nine, 8 partf lead^^ <pr»< 
perai^^shgtogrtborSpartBef wWamaaAtofwhiteeaaid,aiid Id part Jeadrj^aas 
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bf ifatinE (ogMlwr S pwtoof nanim, I nHrtvU(B«M^ afed I fattaidcjM 
bom), tM «dl nued tod fla^ at directed fbc tiw^aik^la& 

Bbujbr paste oxide of oobatt, 9 part* ooude cTidiiivSSiOxteof loid- 

ghw (obtamad-b^ ItasiQf S parte of rnioiam tad 1 of -ofate lately laid * ptNa of 
W>8^(pr^ar^bjfiisiBg togetikerdparteoC msmua, I ptft ^ wbite «u(4 tetd 
1 partofcaIsuMdPwu),Braiiiizedaiidfii»ed,Mdii«etod dir dts dai4; bloa. 
ooloiir u only used fiir u^mg, or to be applied iqNm or beaeteli tte tvo preec^ag 
bine pigme&ti^ for irluelipnipoie it u admirably anited, from ite bong wj diAenlt 
(tf ftinon 

5Ap Blua ^ — 9 parte of dark Uoei 1 part oxide of mie, and 4 parte of letdrslaw 
(prepared by ftiaiiig 4 puts mimam mth 1 of wnite saodX w lotiaMitQiy luxed 
and groond upon the glam plate This pigraeut u employed, ettber alone, or mixed 
irith other colonra, oolv for painting the sky m landaeape.’ 

The Une pigments deasribed likewise appear nnder tbe mierosoope, after htraig 
beui bomt'in nptm the poroelam, not to be homogeoeona bhie’glBSBea, bat mixtnres 
of B trazupareBt bine sobstaoee (olloate of eobilt and amo?) and a eidourieM glass. 

THtgvom Bbtt.-^3 parte of dieuieally pure oxide of obbalt, and 1 part of pure 
oxide u sine, an dissolred together in eulpbnrio acid, then an aqneoea solution ctf 
eonpartt ammonia-alnm added, the mixed solntions evaporated to diyoesa, and the 
residne heated to expel the whole of the water , then redueed to a powder, fhd exposed 
in a crooible to an intense red heat ftir several hours. The etJonr is most beaatifti^ 
f hen. It haa been exposed, dunng one firing, to the heat of the poroelam ftmace It 
IS a combination of nearly 4 eqmvs. alnnuna, 8 eqaiva oxide ^ cobalt, and 1 e^niv. 
oxide of ame, and is (tf li beautifu tarqaoMe>bIne colour When t^ oxides are mixed 
m o^r proportiona than those above given, they do not farai^ snoh beaotiftil 
oolonied ctanponndB. To impart to it a slightly greenish tmt, a btfle moite recently 
precipitated protochromate of merenry la mixed with the above desenbed solution at 
ammoniapalnm, ame, and cobalt, with the above quantities, ^ part at tbe chramate, 
calculated m the dry state, snAcea, 

The turqnoue-blne vitrifiahle pigment is prepared mixing one part of the 
oon^iuid of alumma-oxide of xmo and cohalt with 9 parte of biuniithglaw(jprepared 
by msiDg 5 parts of oxide of bismuth with 1 part of erystaUised btHaoic acid). 

' The receipt for the preparatton of the tnr^noise’hlne pument, commniucated in the 
TVatOf da Artt dntmqva by Brongnmrt, is meomeoti for a lead-glass of (be eom- 
ponbon there given (8 parte miniuoi, 1 pait Band, 1 part boracio acid) destn^s the 
tnrqaoise-hlue pigment entirely on fosion, and only a duty blnish-grey eoloor is pro- 
dnokl On examining under the nuctohcope the turqnoise blue pigment bnmt-ia upon 
porcelain, it appears to be a mixture of a tranaparent bine sabstance and a colourless 
glass The transpBrent blue sabstance m all m^hihty is tbe above^desenbed 
compoond of oxide of cobalt and alnmina. whiw is of itself transparent nnder the 
microscope, hut the transparency of which is increased by the anrronnding fused glus 
of bismuth, jost like the fibres of paper by oil This is probably the case also wuh 
dhr nxnnwcupnr AAnr c^saetiiiisesst^af Adar vuVc&folr pigcaumk; mnf wdnsfr at 

mvbably silicate of auc and cowt, for thu^ when prepared separately, fonns apiire 
blue transparent powder 

Black and prey colowsfir pamttng upau poteekun. — Inditm Bfock— Jndiom, as ob- 
tamed in oommcice from Boasia in the state of a fom grey powder, la mixed eiith an 
equal weight of calcined chloride of sodiiua, and heatra to a foint red in a poredaln 
tube^ through whudi a euTent ctf chlonne u passed, hi thu manner a poruen of Old 
Iridiom 18 converted into the bichlonde of indium tad sodtalD, whteh is dieaolved oat 
with water from the inited mass Tbe aqueous sblnticm aS foe doaUe salt la eva- 
porated to dryness with carbonate of soda, and foen extracted with water, which 
fhrnishea Uaok aasqaioxide of indinm. Tto n dried and mixed with twiee its wai^^t 
of lead-glass (propsued hy foihig togethu IS parte of minunn, 8 parte of white 
sand, and 1 part of ealefaied borax), and groond npim a plate of The hndiom, 

whiifo renumicd nndeoompoaed m the first treatment with sea-wt and chlorine, m 
again eabmittod to foe same treatment. 

Iriiam Grqri— 1 part of tbs aasqatoxida of iridinm, 4 parte of oxide of nno, and fiS 
parte (rf iead-idaM Cprepazeft by fwag together 5 p^ of fiiuiiam, s parts cf aaod, 
and 1 part of osldaed borax) are iatnnafo^JVnixed and groond fine upon a pale ef 

^ 00 suoroseonteal exwdnatum trf Che indinm pigmeate after th^ ha:fe been 
hon npim penessiBti^ foe sesqoioxide of indiam is sasn to ho suspended la foe 
transparmit fosed had-gtess. It is owmg ta foe naahenbiliQr td the sasqiBexida 
of that it admits of being imxed irith aK otfasi vHrilMde eoloors wifooaC 

u^nriooSly aflbetiDg the tmta, aa u the eaaa with alt foe othKritrifilUe grey add Mkfo; 
pigments. ^ 

BhekJ^opttdimdaiaMgtame^’^3 parte ef anlphate of eifoalt dsfpririfi «f ha 
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vfa mixed* lod heated to ndams m a Heewm Qrooible until die nhole of 

nitre ladeoGiBponAk Hie ealdaed maae* exbauted in& boilmg wato^ famldia 
a deep black powder* irtinA oonaiata nf a eombtnatuHi of oxide of cobalt and oxide of 
DiangaiMM. I part of Ata oonuMund h mixed adth parti of (prnared 

by ftuiBg together 5 psiti of mliuaa* Sparta of MBd, and 1 putdUeinedboraxXaad 
gnmnd doc apon a p^ af ghua 

Gb^,/9«ncofia& and BMM! 0 mieaa<-'S parte the aboTO oompoimd of tbe oxide of 
cobalt ud numganeaev 1 p^ oxide of xino, and 9 parto vt iM-glaaa (prepared 1^ 
ftinng tooeiher S nuts of mnuna* 9 parts d sand, and I part of ealdned bwax) are 
mixed aim groond fine. * 

Tbeaa black and grey pigaenta are Ihr leaa expen^Te to prqnre Aan those j&oin 
iridinm, and are not uuenor to them in «doiir } bat th^ do not mix so well with 
oihefE odonis, and when baked aereial dmes they vary their tint aomewhat, which 
rendmx tiieir appheadmi leaa eertaio. 'When these eolonra bomt-in upon porcelain 
are examined nnder Um mieroBoopc, it is seen that the oxide of cobalt and manganese 
is not diasolTed by the lead-glaaa^ bid merely sospended m it 
Bemdcf thew colours a t « y loftamlde Ua^ is need in paintiiig, which is not acted 
opoit by die anperpoeed cdloars in tbe foaioni it is the a 

Cfrmatd ^fa^whudi eonsuts of 5 parka of Une violet (gold mrple)* 1 | paert tif 
oxide of manganese and cobalt and 1 { part of oxide of xmot theae are intimately 
mixed and ground fine upon a plate of glass. • 

TFhifeybrconeruw — part mmiam, 1 part white aand* and 1 part crystaUised 
boraoie acid, ate well mixed, and fhsed m a porcelain omeible,* This white enamel Jias 
the peculiarity of fomuDg a colonrleas clear glass when q uickly coo]ed,fisr mstancei when 
poured Into water, whw, when slowly eooled* it remains p^etly white and opaque. 
On heating the dear ^laas to its mdtmg pomt, it loses its tnuuparmicy* and becomes 
o^iie«M Wore. Tbit luoperty it poasesses in oonunen with the enamela, the opacity 
whi^ is produced by araenic or tnngatio amd, probably the opacity m the present 
caw la prodneed by tbe separation of sihoata of lead, as in the white enamels by 
araeiuate or tungstate of potadi* or by oxide of smc. It is, howerer, of exeeHive 
mmatenesa t fbr under the mierosoope, even with the highest power, the glass merely 
exhibits a yellowidi tnrbidnets, and no individiuil partteto are visible. * 

*riiia white serves fiir wkiag the hghtest part of the picture^ where it is impos- 
sible to nroduee thmn by exposing tbe Irare suc&ce of the white porcelam, it is elso 
frequentty mixed m amMl quanti^ with the yellow and green pigments, to make them 
OQTttI well. 

Xeod Fbut — A eolourleea lead-glass fbr tonchiog-up these parts of the pamtisg 
whidi have remained dull, and for mixing with those pipaenta which are not easy 
of Awmo, IS obtained by mixing together 5 parts ot minium, i parts of white san^ 
and 1 piit of calcined borax. 

Jied and Srowit mir\fiaiik Pigmartt derntedfmn Peroxide qf Iran far faxnjOMg vpan 
JVeeIam.--irefi«o.Red>^AnhydTOUB sulphate of t}ie peroxide cf iron is heated to 
redness on a duh m an open muffle, and ctmstaotly stirW with an iron spatula until 
tbe greater portum of the sulphuno aoid has been expelled, and a sample mixed with 
water i^n a glaaa-plate exhibits a beaotifid yellowi^red colour, after codling, the 
peroxide of iron is freed by wasluiig with water from any imdecomposed sulphate, 
and dried. To prepare tbe pigment, 7 parts of the yellowish-red peroxide obiron are 
urtAl mixed with S4 parts of lead-glass (prepared by fdsing together 11 paru of minium* 
8 pacts of sand, and 1 part of oalcmed borax), and groood fine upon a plate of glass. 

Braran Bed. — When tbe persolphate of iron is heated to redness until the wbok of 
the snlpliaiie acid is expelled, end a sample exhibits a dark red colour, tbe peroxide 
of iron is well suited for a brownish red pigment, which is prepared m foe esme 
manner as directed for tbe yellowish red, 

Bhtuk Bed {^empadotery^Yfhm foe penmlphate is heated still more stcongly, it is 
deprived of ita loe« eonaiatence, becomes heavier, and acquires a blmsh-red colour 
To hit this pomt exactly when the oxide of iron has assumed tbs desired earmme 
tmt is not so easy* aa it ebanges very rapidly at these tonpentures 
The pigmeni-u Hcpared by mixing S ports cf foe pmide-eolonnd peroxids of iron 
with 5 ^ 1 ^ of ieo^glasa, ifotained by fiyinig together 6 parm of muuuiii* S pwts of 
sand, and 1 nut of oalesnsd borax, 

CfcsAHit Answa.— TJuseslaor ef vanoos shades, even to Maek, is acquired by foe 
pemido of Ispo, at atfil higher degraea ei heat then reqnmed for foe prepantkm of 
red oriows} foe pngmeats ace pn^aeed by mixing 9 parts of the dhestnut-browa per- 
oxide Cf iron wifo 6 parts of lea^glsss, snpared by fosmg together IS psxts ef miomm* 
8 parts of mod* mdlfOxtef calmed '' 

Ciu m U i . — 1 part of foe l^ydrate of tbq pvoaude of inm* prepared by prse^pitafoig 
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Oip peRMudc of iroa vith arawnia, U mixed wUh 4 pirta of flit daoorriiod 

in the preeedug, and Uie muttaTo grovid Ibe on a of gUae. TmooliMr bind 
an ^cary thin, and Mrrn to prodoee a ydlowidi-brewii eroand. ' f^y 

FteAcokmr<r^l part red pcra^da of iron, ipsrta of datfc 7«llMrS,i»d)f6»parl» 
of lead-glaae, prepared as deseribed nnder eheatnnt-brovn, an wdl mfs^ sad g ro und 
fine apon a plM of g^ana This eoionr can dso only be onplo^ in a titm 
VanoBS tuit> may lie i/hrat to jt by mixing it with a rad peroxiM of Inn, sky-blBr, 
or dark yeUaw S. The red of the cheeks and lips an p^ted apaa it aritk Aunpar* 
door red. 

^^en the above eolotm are bnmt-In upon porod^ln, U is cbstanetly seeadMer (he 
microeoope that the peroxide of iron Is soapenaed nnaltered hi tha uear bad>glass , 
at least the quantity dissolved by the ftased lead-g^aas la so bobU that it is not peroep- 
tibW coloar^ > 

'Fonons Snwa IHifmaittJbr patniinff iyM» p0reda*H.—JL^ Brown, 1 — 6 parts of 
diy protosnl^iate of iron, 4 pnm of dry sulphate of smc, am Is parts of nnre are 
vrell mixed, and heated to ranees m a Hessian cruoible, nntil the whi^ of the mtre 
IS decomposed. 'When cold, the crucible is broken, the residue removed, and 
separated by boiling vith vrater from solnble matters. A yellomshrlHrown powder 
TeQBins, which u a combmatiou of oxide of nnc with peroxide of inm The pig' 
m»t u made by mixing S parts of this compound with 5 parts of lead-glass, prepared 
by floBing togefther la parts of minioiii, 3 puts of sand, and 1 part of earned borax 

Xijifkt HrowR, 8 — 8 parts of dry sulpha^ of iron, 2 parts cf dry solphate of siocs, 
&d B parts of nitre, are treated m the same manner as desenbed fhr Light brown 1 
Thg resulting compound of oxide of ame and iron is of a lighter tint , the pigment is 
prepared from it ea above. 

/ipbt Brown, part of dry salphate of iron, 8 parts of dry solphate of ame, and 
4 parts of mtre are treated as directed fr^ 1 and 8 

The light brown oolours, after having been burnt-in upon poroelam, exhibited under 
the microscope the transpsTent particles of the yellowish oxide of inm and sine sus- 
pended in the colourless lead-glass. 

Bufre Brown, 1 '—1 part dry sulphate of manganese, 8 parts of dry snlplmte of amc, 
12 parts dry sulphate of iron, and 26 parts nitre, an treated as directed ibr light brown 
1, and the resultmg dark brown powder (a combination of the oxides of zinc, iron, and 
manganese), nuxed with 2i^ tunes its wdght of lead<-^B8B jf the satoe eompoution as 
for light brown 1 

Butre Brown, 3 —1 part dry snlpbate of manganese, 4 parts dry sulphate of iron, 4 
parts dry sulphate of ame, 13 parts mtre, are treated as for bistre brown 1 The odour 
18 somewhat darker 

Septa .Shram, 1 >^1 part dry sulphate of irou, 1 part dry ralpltaCe of man^ese, 2 
parts dry sulphate of smc, and 6 p^ nitre, are treated aa directed for li^ht brown 1, 
and the greyish brown pigment thus obtamed mixed with 8^ tunes its weight of lead- 
glass of the above composition. 

Sqna Brown, 8. — I part ealemed snlpbate of iron, 8 parts oalomed sulphate of 
manganese, 6 parts oalomed snlpnate of ame, and 10 parts nitre, are treated aa fbr 
sepia 1 

Bark Brawn . — 1 part dry salphate of oobalt, 4 parts dry salphats of sioe, 4 parts 
dry salphate of iron, and 10 parte of mtre, are mixed and treated as directed for light 
brown The resulting beautiful dark reddish brown combmatmn of the oxides 9f 
oobidt, aino, and iron la mixed with 2^ tunes its weight of the same tesd-glaia aa for* 
the preceding colours. 

Csrosis BnwiiH— 1 part «f hydrated peroxide of iron is Inhmately mixed with 8 parti 
of the chromate of the protoxide of menmvy, and then heated to redness m a di^ m 
as open muffle, to ozpel the whole of the znenory The darkreddish Ihowh oonponsd 
of oxides of ehT^ium and iron la mixed with 8 tunes its weight of lesd-^sss, 
prepared by fbsing together 5 parts of nuunm, 8 parts of sand, said 1 part of calcined 
borax. 

When exandofd under the mierosoope^ after beiog bant-’in upon porcelain, these 
difikrent brown colours also diow that the dark eompounds a» meraiy suspended in 
the lead-glsss, and not, or mfihdy to a amall extent, dissolved. The direebon pbove 
given for wepanag Hie cohmred oombtiiatioBS of the oxides in Hie dry wiy, for the 
bodiea which oonititato the different brown pigments, is eheaper and mere eerteui 
the preeipitation of the mixed scdutuns br oubonate of soda and calcmation cf 
the vraHicd praei^tetef which also auswera li however, the several oxides were to< 
be miged with the lead-glass separately, xnatead of oonbined, the eofamn would not 
he puMi that is to say tluy would exhibit after the firing difh^t bote m x tidsit end 
thin lajert thfiy would moceover posseM a tata% ddfoeimt oolour before the bnqdng 
Voft. JU 8 T 
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lint irUoli ibej fto^puM ifter dMi «pwttion, and troiild au ooQtritetfl to deoitTC 

tlwartiBt 

GU2 pwpb b ofatemed, aeoording to the prooeM of Indendorft anxn^ • Kdii- 
tioD of 1 wA doeat goU, in 4 ports aqua rtgio, irith 1 draolim tu ash disH^Ted m 
4 os. dutiUsd iraier, and a solniiim of 1 dtadiai of gmn m S os. of irator m the 
lowing piepattMna ^ 

Iknblled water S os. 

Sohition of gum arabia. ..... as gn» 

do oftmaalt > - • * >14.. 

do of gold -“-•‘---JS., 


and adding alcohol of 0 8fl8 apec. gray., until the hqaid heguia to ^w tnrbid. The 
purple u depouted and wadied with apmt of 0 958 The dned roeeipitate hae a 
browniBh colour, and.famuhea. when all the gum has been eaidhlly remored by 
weahing. a Vler; beentiftil purple after the ftnng 

Aocorang to Fuchs. I oa liq fern munat oiwdaft, Ph. bor.. is mixed with 8 os 
of distilled water, and a solntton of 1 oz protoohlonde of tm in 6 os distilled water, 
and 10 drops of mnnatio acid added until the whole has acquired a greenuli eoliQr, 
when a ftuiher addition of 16 os. of distilled water is made 

On the otba band, some dncat gtdd is heated to boilmg with pnre nitns aoid, until 
all the gold is diBSolr^ An excew of amd should he ayoided 860 parts of distilled 
water are added to this solution of gold) and then the above solation of iron and tin 
gradually poured mto it until the whole of die purple is precipitated This preeipi- 
tate has likewise ahrowmsh tint after drying but fhmidies a beaubfol purple after 
bomiiig 

It has been ftntnd, howerer, that gtdd purple prepared aoeordmg to the ftillowmg 
proce^u preferable, especial^ as regards die external appearance A mixture of 4 
parts pure nitnc acid of t*24 spec gray , and 1 part pare mnnatic ootd, which isumed 
with half qs much pure alcohol bf 0 863, and chemically pnre tin, gradually added m 
saLall portions until no more is dissolved , the solution must be effiscted slowly, on 
which account the vessel oontainmg the mixture should be placed in snow or cold 
witer The carefhli^ decanted solunoo » dilated with 80 timee its weight of distilled 
water, and mixed with a jKdntion of gold, prepared aecording to the above directions. 
Ihe preeipunte is purple-ied, and remains so after drying The tm solution ft>r this 
pmpewe cannot be preeerved long, odierwise utne ether is formed, and the higher 
oxidation of die tin salt no longer flimisheB each beantiflil precipitates with gold as 
the recently prepared solution 

For mixmg with the pnr^ m order to produce a rose colour, the anther does not 
empioy carbonate of diver, but the metai m a very murate state of dmexon, obtamed 
by mixing the floest silver leaf wifti honey and a towdropa of ether, and well gnnding 
It, when toe hon^ is washed ont with water Mr Waeehter uses as a flux /or the 
pui^e colours a lead-glass, consistuig of 6 parts aumom, 8 parts silica, and 2 parts 
cabled borax 

With respect to the chrome colours, he observes, that the expensive method ibr their 
preparation by means of toe chromate of the protoxide of merenry is still tbe only one 
by means of which a fine colour can be obtamed. 

« . CcAalt eotourt — In panfl^mg die cobalt for porcelain etdoura, tbe removal of the 
whole of the arsenic is of 1^ cooseqaence than that of the iron Cobalt ores from 
varions localities, Tunaberg, Saxony, and l^nnngia, are treated m tbe fbllowing 
manner The mineral is reduced to a fine powder m an iron mortar, kept fbr the 
purpose, and mixed with ^ its weight of charcoal powder , then exposed m Hessian 1 
cmctbles to a red heat under a chimney vHth a go^ draught or m the open air, and 
Toast^ as Icmg as arsemeal vsqioan escape, a very disagreeable operation, which lasts 
several hoots. Tbe ore thus |irepared is now boiled over the fire with p nuxtnre of 4 
parts nitre, and I part mnnatic add, I part of which is dilated with 8 parts of water 
Thu operation u rsjpeated about 8 times, with less acid The liqoids are allowed to 
settle, dm olear portion decanted, the remainder dilntf^ with water and filtered, and 
the solation evaporated te drynesa The dry mass is mixed With some water, heated, 
and separated by filtrafion from the retidne of araenjate of iron The greea liquid, 
which now contains more or less cdnlt, iron, nickel, and manganese, u mixed with a 
filtered solntum pearladi, until the dirty reddish preeipitata hegui to tom blno 
Care and experience m thia operatkm are reqnirite, othennw a loes of cobalt might 
resnU. The p(«ci«tat8 of araemate and earboiBto of iron, wfaibh at the same time 
oontauu meksl sna manganese^ is sepasaited by filtiatioii, and the beagtitol red liquid 
mixed. wKh bhvc of Ae aotiAon of pearlash until the whole of the oobalt is preoit^ 
tated , the pvaripitats is oacfrfily wwbed and dried Thia |iydrated oxide of cobalt 
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k BsSetealty pore flir tcekniMl porpom, aal mweri initHvdIas Aaiptepasrsa 
ftom oxalBte m oolMilt or hf eaustto ammonia. 

For puBtmg, the onde ^ eobalt ia heated in a Eeasiaa orndUa wtth 1 part Bliea, 
and part oxide of ainc for taro homi in abhat fnmaect, Aon rtdaoed tba lae 
powder m a poreeiain mortar, and mixed with an equal weiliht oflMd-glaaa 

YtUow eoioftr — Abfpntifol y^ow le obtained ftrom 9 oi.Biiidiim, |oa. fiU&. otfriaC. 
alb abL, S drmi. oxide of aino, 9 drma. 9 seniplee oalotned borax, | ok eihea, i dna. 
dry earbonats aiaodat and 1 aonplaykr ai^£ j^anea^ wkieh ara well mixed, ftmed 
m a CRKvble, and thea ground fliae.~Waeeftter 
TITR1(M«, from eiAwai, giaae, la the old ebemieid and Mill the vulgar appeOation 
mlpharto and, and of man^ of its eompotmds, whieh in eextam states hare a glaMy 
appearance, thua ~VitnouB aoid, or oil of Titnol,iB suljdmno aeid , Use Titnbl, la 
aolphate of oopper ) green Titrud, u green anlphate of inn ) vitriol ai Man, u red 
anlphate of iron } and white vitnol, » aolpmte of imo. , , 

VOHTEX WATER* WHEEL. SeeToBSm. 

VRAIC A name giTCn to kelp 1^ the French makentvraicMaitti; drift weed, 
eraic aet^ oat weed. The same aa 'V^raxcx. 

VULCANITE Vuiaanised india-rubber. See CAOtmcHoin]. 

VULPINITE. A ullceoua variety of anhydrite, eontauiing 8 per cent, of nbca 
The Yulpinite from Yolpino, near Bergamo in Italy, takes a fine polish, and la used 
for mnamental pniposea. It la known (o artiatB aa die ifarm Bt^tgho eft Btrgamo 


w. 


WACKE M a mauive mineral, intermediate between clay salt and basalt. It is 
'of a greeniah-grey colour ; vesicolar in atrnctnre ( dall, opaqne | atre^ abinmg , 
soft, eaady frangible i spea gntv 9 S9 to 2*9 t it fosea liU basalt. 

WALD la the provincial name of pinmbojro m Cumberland , and also of an ore 
of manganese in Derbyshire, which consists m the peroxide of that metal, associated 
with nearly its own weight of oxide of iron 
WADDING (Ouats, Fr t Watte, Germ) is the spongy web which serves to line 
ladled pelisses, &e Ouale, or Wat, was the name ongmally given to the glossy 
downy tnfta found in the pods of the plant commonly called Apoi^, and 1^ botanists 
AMclepvu Syrtaca, which was imported from Egypt and Asia himor for the purpose of 
stuffing cushions, &o. Wadding is now made with a lap or fieeoe of cotton prepared 
by the carding-engine (see Chi^iB$r, Cottow MaRtTFAcruBB), which u applied to 
tissne paper 1^ a coat of size, made by boiimg the cuttings of hare-skina, and adding 
a htde alum fo the Mlatinous solution. When two Japs ore glued with their &oes 
together, they fiaim the most downy kind of waddmg. 

WAFERR There are two manners of mannfocturmg wafers 1, with wheat 
flour and water, for the ordinary kiud , and 2, wifti gelatme. 1 A certain quantitv 
fine flour is to he diffiised through pure water, and so mixed as to leave no dotty 
particles. This thin pap is then coloured with one or other of the matters to be par. 
ticularly described under the second bead , and which are, vermilion, sulphate of 
indigo, and gamboM The pap is not allowed to formant, but must be employed 
immediately after it IS mix^ For thig purpose a tool » emidoyed, consisting of 
two plates of iron, which coma together like pincers or a pair of Umgh leaviag 
ueertain small defliute space betwixt them These plates are first slighuy heated, 
greased with batter, fill^ with pap, oloaed, and then exposed for a short time to the 
heat of a diarsoal fire. The iron plMea being allowed to cool, on opening them, the 
tbm cake appears dry, solid, Jintfle, and about as tinck as a playing-card. By means 
of annnlar pnndtea of diffimnt suet, with sharp edges, the cake is cot into waka. 

. 2. The transpamfBt wafers are made as follows 

Dissolve fine glue, or isinglBSS, m such a quanti^ of water that the soli^on, -^len 
cold, may be oonsistent Let it be poured hot upon a plate of mirn» glass (pra. 
Tjonsly wanned with iteam, and aUghlly gieaaed), which te fitted m a mptallio fraaas 
widi edges just as hi^ as the waftrs ahe^ be riiiek. A aeeoad plate of 
heated and greaaed, is teid on foe Burfiue^eo as to touch every p<dnt m the mtMfoas^ 
restmg on the ed^ ot foe frame. By Bus pr wnre , foe tUu crite of fsmtios is 
made perfectly uDifonsL WhaiUietwoplBteeof|^[as8get<»H,foegBlafoiebeooai«e 
• 8 T p 
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ranoTed. tt ii tfien onl vhb propvr paaebei iuto dfaei of 

The eolonnag nuttm on^t net to he of an inulohrioas ku4> 

For x«d evhdne ii'welladairted, when ihe^ are not to be tmupeiont t bat 
due ookmr ie dear, and can be med only for the finer Unde. Initead <rf a deeoc* 
thm of branl woo^ bn^tened arith a Itale alum* may be emnfoyed. 

Fat yeUov.aa mltaaiaa of aaflhai or tarmenehae been prembed j but a deooetkn 
of veld, fiietHV arFanhui bemei; might be ued. 

SnlpbateofuidigDipaitiallyiatDEated with potadijU need for the bine vafen; and 
It u mined vith jellov, toe ue peena. Some reomumcnd fiw nulphate to be nearly 
nentraUeed vith obalk, and to treat the liquor vith aloohol, in order to obtain the 
heet Una dye Ibr vaftn. 

Common vafeii are, hoverer, coloared with die eahetanoes mentaoned at the 
beginiujiff of Che artidet endfhr the cheap Jundc, red lead ie need inatead of rer- 
milion, and tnnnerw betead of gamboge 

ThiMBevmediode of manaftetoring vafeia were made the aatjeet of a patent by 
Peter Arnund Le Comte de Foatainemoreau, in April 1850 } the chief matoie at 
vhioh u a layer of metal foiL In the flnt of the three fbrms deecnbed, the metal 
dip or band le to be coated vith the radmary Ikruiaceoiie parte need for making 
vaftiiy ibr vhudi pnrpoee the dip le hud on one of the Java of the ordmary iron 
monld, tiien a apoonflil of paate la poured on it, the mo^ la ahnt, and the paste 
baked aa uanaL The metu hand la lastly punched into vaftn, either plain og 
ornamental. 

The second method la to stick them dips to imper vith paste, then to dry qnd 
panoh them out 

By the third plan, atnpa of gommed paper are fined to the dipa, and a resinous 
cement U ^ on the other aide. The first two methods require moirtenmg, the Surd 
heaCtngtP Thi s oontrivanoe is anaoepuble of maeh ransty of decoratKm. 

'WALKUT HUSKSk or PBELS (JSVoiit da wmx, Fr>, ore mnch empU)ya4,by 
die French dyeia fi>r rooting or gmng dun eolom 

WALN&T OIL. SeeOfxaL 

WANOHEB8, or JAPAN CANES. A cane imported ftmn Ghma. 

WABP (CShwM^ Fr , Kette, AiucAvei/, Zettd^ Germ.) is the name of the longi- 
tndinal threeda or yarns, I'heAer of cotton, linen, silk, or wool, which being decns 
Bated at n^t aories by the woof or weft thxeada farm a piece of cloth. The warp 
yama are parall^ and oontinnona from end to end of the weh. See WatAYDia, for a 
deeonpttoa of Ae varjnKg^a^ 

WASH u the frrmented wort of the distiller 

WASHING COAL. H Berard u the mrentor of a very successful apparatus 
for pnnfjnng small oooL He exhibited his arrangement at the Great Exhibition 
of 1851, receiving the council medal The decoration cd the Legion of Honour and 
a gold medal was also awarded to him at the Pans Exhllniion in 1865 This appa- 
ratna, to pco a cn tl y deaactbed, oSeeta, wcthoat. atiy mannaL labonx, the faUawing 
operational — 

1st The sorting the coal by throwing out the larger pieces. 

8nd Breskmg ^ cod, which is m pieoes too large to be snlgected to the operation 
of wadiing 

3rd. O^tmooim and per&et pnrification of the ooaL 
^ *4di. Loading the pormed cool into waggons 

6th Loading the reftise (pyrites or achiat) into wa^ns for vemOTsL 

The power required for the apparatos is du(t of from four to fire horses, snd the ' 
machine ean operate npon from 80 to 100 tons of coal m alont twelre hours, if fitted 
up near the colliery. The expenM of the operation of parting is stated to consist 
Mcielj jn the w^ges of the workmen ohargSd to condnot die labour of the wiarfiltu. 

The fidlowingdeseriptioa of the,^sits. 1881 suid 1863, will render the snangements 
ef U. Berard's machine readily inteUigible. 

The coal is earned from the mine on a staging, for example, and the tram-waggmi 
8 is unloaded into a hopper, either by opening the hotuw m by tildn* it (ae xn 
die ^uon represented by dm dotted lines 5), by mea& of a lever. It ftUs after- 
wards eltlter on to a teUe or a morabk mdng, n, ihrmed of AnoMS, or of a senes 
of stages, of shmlng pmfetated plates, lAleh immediately awts it into as many sues 
as dun an petwrated plates 

This grating m supended out of perrendteular by four chains or iron tods, o c, 
fixed to the ftnmevn-k ^ the steging A. It Is moved by of a earn modoa 
(ananai^ematttof a oam and tongue maitoenet), o', and fiulsb^ ^ ite ova w^bt 
agntert dm whteh produce eeomusio&s or TdmtiooB fkTonrable to the eleanng 

Mtofthehotessndtothe desemtofthomatetials. Tbemotioneoaminnicatedtpihe 
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gntiDg Admits of a laaoli lew iaellaatioo belaf «if«D to it WcaAi te theewa 
ft were fixed tbe aortiag le effected ^usker and num pesfee^, bendea iriiioilk toe 
differences of level whuto it is necessatr to preserve are 
The larger pieces rented hjrthe first plate teach the pioUiig toble a, vhen a 










labourer picks out toe largest stones and extraneous sahstanow as ftagmento of east- 
ing inH>4 && 

ftagments which hare passed torongh the upper plate, and are retained 
by that below, descend direct to the omshen v iK, situated below Laftly, toe fine 
portions of the coal which have passed toraugh the second persisted plate toll on to 
a solid bottom, a', whence they are thrown, delivered direct into toe pit by of 

a fixed tooot, « m 

The crotoing cylinders, t y, are made into a coveniig of cast-iron, on an 

iron shaft This covering can be easily replaced vben worn out It has on its sur- 
iace small grooves, which are nsusUy placed longitudinally, paralld with the axis of 


__ ^ 

ill ' " jiHi 




lijiiiii 



toe eylmder, in order to avoid toe toppmg cf toe sobstanees operated on. But U & 
also necessary to cmsh ftagments of slste which gun admiarion with toe coel, and 
these oimaisting of thin, fiattened lamuue, it would be neoewazy to bnng toe cnuher 
oloBer toan woidd be required to reduce the coal, whioh is of a more cubical form, to 
toe proper uae » ' 

Bi order to obviate this difficulty, another senes of grooves are formed on the stv 
ftces of the crusher transversely to toose already describe^ toe intersection of too 
two produemg prcjeetions in the foim of quadrangular pyiamlds, with dightty 
rouuM tope. In coming between toe prctjecuona of toe ethers, toe foagmants or 
alato, being unable to pass, |pe broken up without redodng toe ooal to a siauatler nse 
than IS requue^ • 

When toe cod has undergone a preliminary kiftotg, which haa removed sll to* 
pieces exoeeding 6 or 7 oentnnetreo in sue, one pair at eratoers is sufident b 
that case toe gndag maj be diQieiis^ with altogether tydisehar^ng toe eoaldfaee* 
Into toe pit, and letumng from toe affter to toe watoerw pieces of cod whldthave 
not been able to paw beymd toe first perforated plate. 

The small raal iwahiiig from toe washer, or toe dfianto mwa ct to* 
jMsrr,tfdeUvavdmtoa«aniinn}dtplaoeduBitoto»waaibw*> j* sfafped 

bkftinu[vertedq*adtangalarpyniBid,to*tofe*foeesof wUeh we famoA to on* 
s 
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tmitlior at n of 49^, to ftoUitaie dw deaoeat of Um rabitaiiae, aad the fboirdi 
M iuiiall]r Tertoou It li oa the latter dw( aa opeouig ia made, irbich le r^abted by 

aflood-nide. 

An ibnaad ef aa eoitteH «bi^ inth booketi, nuaes the coal ftom the 

bottom the pc^ plaoee iMelf safioimitly to lOlow of die Anal dmeluu^, vhieh 
mM take ptooe into tiw vaggost, » 

The rate of aaeeot of the bnweti anAdieir eqiacitief are oueolated so as to laiae 
160 to SOO tons of ooal in the iroridzv boorai thla gnaatit^ be dinunished 
by mesne of the flood-nte m the pit. 

The coal diaebarged by the elSTftor fUla on the sorl^, which ought immefliatdy to 
diTide it, aeeording to nae/«nd dittnbate it to the ferry-boatSL 

Hw ohssMer is fbrmed of a kind ci obloog rectangular eheat, made of iron 
plates, in tte inside of whiA are placed stages of perforated piatea, the apeitnres m 
which denrean in a Anrnward dneetun. Soffieient space is nUowed between each 
plate dff the mohon of (be materials. At the bottom of tbe perforated plates are 
disposed inelioed pbaiea far throwing on one side the prodnct of the sifting, which 
esempet throojA a alope made on die side of the ai^ A bottom fixed to the 
dasBifiOT itse^ and lice it morablc; reoeirea the dasl is tbe finest ootabera, if the 
sifkiag ba« been effected in tbe dry way, or else this bottom is immoTable sndfixM 
to longermis wbub anpport the cJaasifler, if the sifting take place in water, as we are 
about to point oat 

The eUaaifleriis anqiended two or three pairs of articulated handles turning* 
on axles ^ed to longerons, by tbat means it enjoys an extreme ftoedom of motion 
in a loi^tnduial direotion. A rapid reoiprooating motion is ernmnunieated bwa 
** dieOe,” wloeb receiTcs the action of a bent axle firmly eetabliehed on a fonndation 
fixed on the principal wall of the chamber the machine The motion of rotation 
IB eonunmucated to the axle by the disposition of an iron pimcm (fanpls working 
into a, “ 

Tbe hoc is ftmned of a reotangolar chest in east-iron, x/, one part of the bottom of 
which IS inclined at 45^, tbe other lower parts lemaining honzontaL 

Opposite one of the lesser sides of die reotan^ is placed a eylinder opening 
into the obkn^ diest at about half its height. The chest l' is prolonged tm^r the ^ 
cyliodH', ^ oitler ta famease the staUlity of the system and the capacity of the 
dram-w^ (ptusard) ^ 

A oast-iion box. Si x', is firmly fixed in the btenor of die bac, on flanges cast^ 
iron with Tettical &oes. Thu box baa a slight mclination from v towards x'. It u 
covered with a perforated plate, nsoally of copper, fastened to the firame by a nomber 
of iron puu or bolts easy of replacement The sise of the holes Tanes according to 
that of toe matters brou^t mto tbe bac. 

A cait-ircmdotn’, w, traverses, opening outward, u fixed st a elight height above the 
frames seerii^M a kind of putitKm dinding the matenak in tbe bac, and against it a 
flood-gate af* by means of which tbe opening beneath the cast-iron door may be 
closed at pleasare, t 

A counter floodgate^ iK, u ^aeed at the lower extremity of the framej m raising it 
a bsmer k fonued of vaname height, by means of whuA die substances between the 
floodgate and counter floodgate may be arrested. 

A jdsttm, o, receives from the machine a sofflciently rapid remprooating motion 
. l^veiyfhmg being tons arranged, if the bao u sunKued to be filled with Voter to 
t&c ievri of the front fiioe at and that the anbstanoes to be washed fill the space in 
the bae between this level and tbe peifmuted plate of the frame, the piston workmg 
opwwrds and downwards will press the water id toe body of toe cylmder, and will 
ftmee It hr ns meomprenilHli^ to pass dirough the holes in the perforated plate , it 
will esteUidi shove tins plate an asemidiiig curreoV which, if of saffiment power, will 
raise die sabstaaoM anbrne jged. 

The re xs t an c e to the rise of eash body will be m ^opoition to its spedfic gravity, 
and the hehAtit wjU be eaixied will follow an nrrerse law, supposmg the fruments 
to be neaily eonal afaesL 

Tba shSea whstii foil over the eonnter floodgate foil toto a pocket or reservoir x, 
wheoeettoey are ffia^aiged on opening a fiood^ neased by the upper oolunm 
of waier, duydldewilliasl^ht ndnuxtora of water on toe iiwliiftd- plane k' iK, 
which can be pisNsd with holes 1 toa water eae^es,sitd the slats only fUis directly 
mto toe waggea «f disdism 

The bent aala ef tiaiawnwsion s n mavaa xA groove turning on a psvotat its ex- 
tremity The rotathm of tbe side eoaandbates an ostaSatingmotioB toil 

The dcpodt formed in toa dim-wsU is easptied through aa openSi^ of toe flood- 
fsite jdnsM at toe lower part M abddttg serving as a man h«le x Vessrved fix 
^foetang internal witooot toe neosH^y of niaiqg toe ftwaai 
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AU eoal eoDtana a pomon of eartb; mitten or u^rantjiei wU^ m the form of 
basde or aoilee, m genera^ in some degree i^pareot to ihae^ end ooniWiite foe 
Mhes ud ehoker left I7 oonibiuboii The smaU ooal irbufo m eeot Oat af foiaei 
necenarUT emtidiie a itiU iaiyer proportacm, ftemieatlir cxoeedmg 10 pet cent* ooD' 
Bisting chiefly of shale aod mm pyntei dennd from foe rocf or floor of foe eeim ef 
coal, or finma foe baad&of unpnntiea mtentmttfled wlfo it Generally foele in^wnflM 
are so jocorpoiated wiui foe matt of foe ooal that it moat be enuhed in order aafo- 
oienfly to detach them The pyntes, which oontama nearly foe whole of foe suiter 
found ui coal seams, u well known to be very injurious eifoer in a heatmg orsmeltiDg 
Ihraaoe, is foe maaii&ctQn or working of imi| in gai-malLtag, in ecfomg, and other 
processes. 

Many seams of ooal already sank to, or pottknie of leams in workfare left ttsdttv 
ground aa nnmleable « eoneeqoenee of the impuritiee thej^eoataio Small coal edk 
at a low ^noe chiefly in eonaequence of its impnnties and the ^cfeetnre coking pro» 
perty which foey ooeasion. It has been estimated that an funonnt not for abort of 
foe quantity of cool sold ia eacrfoeed m prodeomg % eotmnercial artude of adequate 
quality and desoriptiou. The enormous oonsamption of coal in this coimtry. antounto 
mg to 70 nuUiooa cf tons per annum, renders foe ntiluatton of a larger pcwtion of 
tbcttnoie ▼aluable seams now in course of being exhausted^ and the bringmg into foe 
ma.Tket of ofoer seamt^ objects of national importance. 

The differences between foe speciflo gravities ot coal and its impuntiies, allow of 
foeir beine separated the action of water when saffioientiiy cmfoed. The water 
process huherto most comnumly adopted is that known aa ** Jigging,” which eonciats m 
loramg the water idtemately up and down forou^^ foe masa ^ oofo The downward 
current of water in *' jtggmg” la prejudicial, and entails a large sacnfioe of the finer 
partiolea of the heat com , wmlatfoe upward oorient, firojn its rapidity and irregulanty. 
IB costly both m ume and power, beaides Ihilmg to eflieet the more periect separation 
which IS obtained by a slow, conunuously ascending or pulsating ourrent, iVgnlated 
to foe proportion of shale m the coal, aM to the size ra the partidies to be acted 
upon. 

ilf(]dluortA*a patent coal purifier. — In foe late Ifr Herbert Maekwort&’s ponfier, 
fy 1B83, foe water ascends with a vdocity ot an inch iw two in a second ft 
IB suAcient to ke^ foe porttoles m constant amtatiOD, aod foe area of the sepa- 
rator can be reduced to a smsjl fraction of its fonuer*tu& The coal u supplied 
into the machme m a uniform stream, and ee it is purified is raised oot ^ foe 
water on to a perforated plate, and delivered by the coalsweep into a long perfo 
rjited shoot, down which it descends into foe tram or waggon placed to reoeive 
it The ponfied coal u thne obtained for coking and other purposes in a eom- 
paratively drier state. The shale, which has during the separation accumulated 
m foe shaleboz, will discharge itself into another tram without stopping foe machme^ 
if foe shale -valves are first closed by the yalve lever before forowing open foe shale 
door The pump, or agitator, u capable of throwuw from 60 to 800 giOIons of water 
per minute, according to the size of the machine The endless hand raises or lowers 
the coal from foe hopper into wfodi the ooal trams are tipped. 

The advantages of foe machine may he thus summed np^— 

let The more perfect separation of foe impunues If foe ooal is not suffimently 
emfoed, even the fragments of coal contammg shale or pyntes can be separated aa 
well aa foe shale, by regulatmg foe velocity of the water By increasing the speed 
of the machme and the velocity of foe water, foe separation of foe uupurities may b^ 
limited to any extent desired. 

Snd. The saving of coal. This may be eetimated at from 6d. to Is. 6<i per ton 
The ordmary washing pTocesaes sacnfioe more than 80 per cent m weight, of which 
more than one half la foe best oosL In this machine foe*irater does not pass ont but 


IB used over and over again in a (xmtmiioady oircolating stream. The Iom of coal 
does not exceed 8 per cent, and is generally under 1 per o*mt 
drd. The economy ia the power zwqstred to work foe machme. 2-]ione power 
will suffice to work a madune with pump and elevate oapaUe of poni^ing 60 tons of 
coal per day 

dth. The aaving in manum labour. • 




of water la required to replace foat absorbed by foe wetting of foe 
fitfa. The ooal is debvered finer than any other existmgprocesiL 
7fo. The largest machme itands in hn area of » fret square, and motion eia*ttt 
given off any exutmg esgmo by a strap to a pulley a^in^ 40 nvolutaons 
minute, at a netebt of abom 18 fret above ^ groond. The giren to the 

machme la fiS: foe purpose of passing trams nndmieafo it to^eeerre foe pwtflefi ooal 
and shale aa foey are fidiverech The machine requires m frasdatioa, and is easfiy 
removaUe. ■ 


WASHING GOAL. 
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StL TliBgraMMOM^ of tiiewooMi in every wmit of view kimpMaat to- 
ne eailr cot3» wmb depiired of fbeir faupantue will odke vUdt 

sever coked beAm^ and the qpinihj of every OeieriptMra of eoke xa^r be grestty 
improved. In. ooeli shove titesvertge in ^;aa£^, U has been foond ^ <be e&nker 
may bf water panfioition be redneed Iw iblI^4Mla in qnwtltv The hro principal 
amuoM of clufter^Uie irhitiBh ecalea oreaihoimta of fame an/ the iron py^e-^are 
veneved. A eoke more uniform m textare and better mappeanmoeupredaoed, and 
ddfonatdeacnptiMu of coat may be innaltaneoaBly aumdand pnnfled by thii maehue 
A c«a of Sd. per ton on the ewe vrUl remove tfaoee mponbea for viludi the coa- 
anmer now pan at foe asme rataaa foe ooke itaeK An increase Sn foe make and 
qnality of foe iron reanltt footn using ponfied ooke ta Mwt/kniaees. 

ImoM aanm gUam. — aUKnmt w ash and dmker from a ooal, by no means 
lepreaeata the rail amoonf of Ion and waste oecaaumed by them. The coal u un^ 
petfecUy hnnit, and Are baia are u^nred. By removmg foa impuntiea, mneh of 
foe hbonr in attendmg baiUrJiret may be apared. and foe steam ke^ np more lega- 
larly In atasaier^ and whenever foe freight of ooal is heavy, these advantages are 
pecolariy anpoitant. « 

Oct cmy«BMs.^Oas may be prodnoed comparatively free from snlphor, as well as 
apBierandmorevalaable«idL& By a small addition to the cost itf foe maohine^e 
ec^ may be dehvered m a drr state. 

Smm amd wnrkerM m aietal — A eoal purer than foe large eoel is ptodneed. Better 
woi^ and metal and eleaner hearths are foe resaha Bmitbs are paying in several 
instances nearly doable the former pnoes for coab which have been punfled In 
puddlmg-and other fonmoM foe advantagN of pore coal have been irvB. aseertaitfed. 

PaCnt/bef cnayMiuee ^^In all cases where freights are heavy and foe manipnlation 
of foe fiwl costly, ponty in foe raw material is essentiaL 

OoSterjf e0iiera--OaBl and riiale m lieii of being thrown into the gob can be broagbt 
out of mine and separated for from la to Sa per ton, mcln^g hanlage, &a 
Clop oori, old pillars, and oteeps, may be tnrned to aeooimt. 

qnutaneona comboation in foe wastes of some mines may be prevented by 
brmging ont foe whole of the small ooal and pyntes at a now remonerative price. 
New eoal seama may be braogbt mto the market, to the benefit both of foe piodueeg 
and coDsamer. 

In workiag foia maohufl! foe coal tram b tipped into foe coal hopper , it u thence 
conv^ed by the elevator m a contumous stream into foe machine, and foo ponfied 



WATE3L 


lOll 

coil ifl deUyend eonbinioiuly into n tnm vhHat the dial* n»d pyiteaase dAy«nd 
in a eoBdQnonf manner bTtae dredgtr, «r JaeoVk laSdor Theawknaa baaonfy to 
attend to ih« ^eiog «r Owae meKOna and r^latbg tka anunutf «# ofemeg of tbe 
vdvea irhieh allow the diale to descend into the shale bon after it is sepasateA 
The reyolvuig hopper allows the coal to deseend gn&aaSij into ihe aepaiator 
irhen a dow current if water » dnyen vpwards throna the mass of diale and eaal» 
at a Teloci^ of fWwi 4 to 5 ftet per minule, bj the agitator or aorew This mter 
passes back again by the finely perforated plate, and with the fine ailt saspendad 
in It, u again dnyen upward! by the'ierev tonndergo a rqietitian of the proeeaat 
The gen& station pmoeed by thia current sepasatee the shale and pyritea ftoni 
the eoal in w sepai^or, the two latter descend throng the yahres aw are taken 
up by the dredger, whilst tbe fbmer is pushed upwards oat the water the 
curyM arm } and as soon as the water has drained o£^ fiie cod foils on to the 
shoots which ooudoeti h to tbe tram. A bmdi following the arm he4>s to ke^ 
the holee in the perfinsted plate<opeii. The vdyes remain ocnatantly more or lew 
open, aoeordmff to the indications giyen by the dredger, and an ngnlated by the 
yalyo layer. The water requited to replaoe that absorbed by the dry coal and shale 
enters by the hopper and flows slightly inwards tiiroogh the shale rdyes as tiie shale 
18 fioming out. 

The o^ecta said to be attuned by the machine are, Ist, a more perfeet aqiantion 
of the imparitieB than by the jigging or hnddling processes , find, a saying of ftrem 
d to 15 per cent of coal , Sid, economy of power and labour , 4tli, saying of 

water and the ddiyery ot the ood m a driCT state. 

Machines haye been established in Scotland, Cntuberland, l>erbyBlilre, Gloocester* 
shire, and Wales, to pnnfy foom 20 to 100 tons of coal per day, at a cod not exceed* 
lUg 3d. per ton, and with a loss not exceediu 2 per cent, of ood, 

WATER. (jBoti, Fr , TToMer, Germ ) There is no substance, not even mdiidmg 
air, or oxygen itself, which is so extensiydy used In the iterations of natation our 
globe, as well os m the workshops of men, as water To spesk of its nameross re* 
lationships, eyen briefly, would demand too much s|«oe, and it will be neqjUbl to con- 
fine ounelyes strictly to a eonaideration of its phymcal conditions 
, Ram 18 the probable sooroe of dl water It is almost abeolutely pore wWer if it 
Mis through nnoontanunated air Water is almost odourless, bnlliant, without taste 
or smell, and yery transparent When seen throngh grSkt depths n has a dightly 
blue shade of cdoor It weighs 252 45 grams per cubic mch at 60° Fahr m the air. 
The speerde grayity of all snbstanoes liquid and solid are taken by tbeir rdation to 
water, which is called 1 000 or 1 Its boilmg point at 29-92 bar pressure is 212*> 
Fahr , it freexes at 82°, and it eyaporates at all temperatures. Its bdlmg point at 
760 metrw ^essnre is called 100° Cent , foeesmg point 0°. It assames, therefore, the 

r eous, liquid, and solid states with great focility The speofle heat at water at 32° 

IS taken as 1000. Water is taken to naeasure amounts of heat also. The beat 
required to raise 1 gramme of water 1° Cent is a unit of heat The amonnt of heat 
required to raise 1 Ib of water^ coe degree of Fahr , requires for its evolntum ihn ex- 
penditure of a meobamosi force equal to tbe fall of 772 lbs. through the space of 1 
foot Or 1 gramme of water is heated 1° (Cont) by an amonnt of heat repiesenled 
by tbe foil of 423*55 grammes throngh the space of 1 metre. The latent heat of 
water and tbe amonnt required to Conyert ice at tbe fireexmg point into water b 144°, 
or 144 6 F* (80 — 30 34 Cent) The refractiye power of water, or its udex of refra^. 
turn of hght, IB 133 6 1 that is, the sme of tbe angle of meidence is to the sine the 
angle of refraetum as 1 336 to 1 Beftactiye power increases below 89 , althongh 
density diminishes. Water expands when heat^ or cooled beyond 39° Fahr., or 3 9 
Centigradei Playfoir and Joule giye 89 1 { Frankenhein, 88 95 , FlQcker and Gessler, 
33*8 , Hop^ who diBCoyered the property, saye 39 6. Water ilraeaes m crystals, one 
form. IS not unlike Lseland spar, a rhemhoiC Hail ciyatallisea m aix-sided ^ramida, 
base to base } snow frequenUy with yanons stellar radlatioas. 

Specific grayity of the vapour of water is 0-622 ; it is nine times heayitf timn 
hydnigen. Water Itself is 812 tames heavier than dhe atmosphene dr. Water ex^ 
panda I7 heat^ between 88° ud 212°, 1 m 21 -8 volumee. It expands m coding b«.knr 
83°,.ey«ii if It be not allowed to exystalbse. The e^iansion nute he prevented by 
OBing smootii vessels and preventing disturbance It mn be cooled m this way to 
aboat 7° F. A dight agi^on, or the presence of a rough snbstanee, rapidly eaosea 
it to shoot OQt otyi^ m all dJjectaooa The spee. gr of ice it O-Plfo it tiieiefoiw 
floats on water It expands witii ireesistihle force, bursting asniidcr in» veasds^ 
howevar strong, m which it may be oonflned, water^ipes of whatever ■ahstance, 
porous stones^ which may have ahseibed it, and vegetaUe cella in wlueh it may he 
cDoloeed. ^y tins simple act it perfiinns a grat part in hreaking np tita v6^ eo aa 
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to iwev tbo ioB, wA im Aoftwhig bantiAinf pi^dted fbMiei; nwirin g u early 

^^^LrlMstedtoAia^iP.lMBa. Loac 'beibEO tUa penod, aodoTWi In heatsu it cmly 
n dieseeea,it off bttbbl«»«1iU9h «zo Hum of air, from wkldh itb mrvt 
foBodfioe in nature. AtSlS^'tiielinUteaandiatineay formed of voter i in Toponr 
tiiOTrlaetotlienzfooe. Then tabUM form more leadUy tpi eertam nrboes, on 
metab eonly, «l■peela^y if they are nrt pdubed. Ghqr'Luaafl gaye the diffoMnee o< 
the Vu^ point mmeftal and giaw aa two degraea. Sorymgeonr found it raiaed in 
any of yeaad vlien Oere traa <dl proMOt. H. Uveet foond it raued to 
when a ita innwsaatffoee ooated vifo a thm film of 8lieU*lao< Iffhen 

vater hai eeaiedto faoiL m a or pmodain vaaaet, U vili begm again instantly if 
ametal&e vireisiutrodiioed. Flatinam wire U very veil anited to this porpoae. Itu 
fuel fat other Iknids abti. ghwa and poroel^ Teaaela allov vater to bml 

better than amootn. Jffater fbxovn <hi red-hot BOT&oeB ia knovn not to touch the 
anr ftio^ , BontigBy f£uid dtat it may amome this atata at any temperature abore 
840°. When it folia to S8B« it tonchea the aurfooe and eommencea bofling In this 
state ot aeparatloa from foe anri^ it asstunea a ^bular fom \ it aeemj anapended 
on a film ateam. TbooonditianueallelfoetpWDufot The boiling of vater de- 
'* pende on the preaaore of foe air as veil as temperature, as foe foUoving ahova ^ 


Bmmater, IndiM 

87 74 

88 88 
86 84 
89 41 
89-98 
30-6 


Water bolU at degi Fabr. 
908® 

909® 

210 ® 

• 211 ® 

212 ® 

818° 


ca 

This change of boiling point la naed to aaeeftain foe height ofnunintatna, 650 feet 
inaikiiig a di&renee of 1 degree. In a Tacamn vater viU boil at 67® &i a Pspm’a 
digester it fo niaed to 300 or 400 vifoout boiliiig — B. iu 8 
A fov analyses of river vater viU convey some idea of foe solvent poven of thu 
fluid. 



WATE&IHG OF 8TOFFS (JfiMropi, Fr.) ia a proem to vbioli lUk uA other 
texfllc fobries VB nUeeted, for eanring foen to ezhfoit a variety of imdulatedxefleeo 

tiona a ndpb ya of Sm 

WA^^B VET^k, An appazatna ty vhdefo foe quantity of vater stqqdied to a 
mannfoetoiT nr fo a hoaa^ ean be aatisfoe^y ncaiared. Ae a deaeriptMm of gas 
UMteitlMaMeB given, it a^ean xeqnisite fofo mbw notice ahoald fle taken of en 
eqoaUy irnpeitaadiaatcaflamfornMaaHla^ Tl)caenaybe,aBd«M,VBilonriy 































WAXSB IGiB 

eonitnatri. Thepiiiioi^vpoDirlikh theym nuda 

Bee la aetioii la a water-whed, a gi?en qnanb^ «f irster la fltfwiacpaitiAxm a am. 
qnaiititr of innk 

Hodmob and AdunMm'g voter mater ie dunrn In tiie fidlovlsK dntwlnxi. 

1888 a fa a ^anofmeterilooiluiig on tile dial and dill 

1888a 



Fkg 18832 fa a section of meter, filter, and nmons, oomplete. 

Ftg l88Se is a perspeetiTe -new of dmm or meaauruig medinm, shoving the 
adynsting or regnlatixig Tanes a a a, and water ways bbbi letters refisranoe refer 
to simiiar parts in all the drawings 
‘ 18832 



28832!,— A fa ^Jdet nnioa meter ibr coBiieetiqg to tiie Water Oom^n's 
eupuj pipe, a fa the filter oase a fa filter, vhudi fa fbr the parpess of pteranting 
foioga and injanous sohetanoee passing into the dram of meter, a fa filter oafa 
getsv, vhioh emmeeta it with tiie meter, and m tbs mtxpose of attaahliy |d aafi 
deling from the meter ease, to eleease the filter o vnee reqntrad. aa fa laaea 
filter, for the pflrpose of pieTentiag any fioreign and u^itnou matter which night 
p«i the tint filter, c (whether Oom hslog brohea or faom wj other emw) tnm 
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g into ^ Arm. vklnSctfAwiilm cfineter omittlnliQ'irUoVtto'ntfr 
nnd is o(wnhn»<84ifatft thnaeMiiringdram h ly meaiM rf flie Pond octfatg tube g. 

^ ^ ^ raadiMtiag tnbe Into drain. H A Am or 

xneiiimDg mediiim of meter, which ia regulated to « to 
A give umt&ndty Of meaBnrement by the a^nedng Ttnei a& 

j is oU eop attaohed to bottom. ^ dram, which eneloiec 
7 and labtieatea the bottom aphidie x. At the i^iper otd of 

the oil cop there u aeteel boee, which the dram rerdTce 
iMyeVt anon. % u bottom tpindle, whidi hu a nted nivct on 
wbid^die dram reroiTai, and !■ endltMad by the oU eop or 
cbamWa Ziiiuoatletehmberof mater case x, into which 
( v W >i \ J\ toe water kmeaHtred or deUveted from the drum, and ii die* 
■obaiged torau^ toe oatlet end ic, w ieoatletniiionof case, 
.. Vl fbr eonneotuig to the coiiaiim«'*e or aemoe pipe, o o ie 

/ eptodle of dram, haemg a eteel bon at the bottom, which 
V lemdrea am the eted pivot of toe epindle z, and a collar 

at t(^ wosaing into the German nlwex budi p « ie wcew 
attaehed to toe ti^ of dram qtindle^ for the porpoM of 
ginng motkm to toe wheeli of dial wmii, and so indxcfting 


on a graduated Ail toe nninbtf of feet or gallons id water passed through the meter. 
■ is toe dial woA B a Js oil ehunber, which u for toe porpoae of laMoating and 
pioteetfaw the wheels of the dial worit from toe action of toe water, and so prereat' 
mg any foraign substanee gattmg mwa and i^Juimg them T le the dial platen lu^ 
for theporpoeeef makrag,^ongwim thainAa-rabbw wadier u, ssealedorwatet^ht 
joiiit batwm the oil ohmber, where the bottom wheels work, amd the imper portioa 
or ohamber, where toe top <w differenbal wheela and dial work. T is dim cap, 
aorewed on to the ti^ of meter case, w le glaae piste, oorenng dial, x is outside 
metaV eaae^ in whuh dram molTea. t is bottom plat^ for pattmg m and taking 
oat the dram. 

The annexed drawing, A/ ISSSd, diows the arrangement of toe meten to measore 
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large (mantitles of water In. oomuctum with town mpply or distriet mains The 
plan uowB admits of toe regnlar and penodioal eziinination end repairs, when 
n ec e s sa ry, wltoont intecfenag with toe oonstant saroly , a dirt box is attached tc 
each end of the nwters, so aa to protoot them from mjnr; axitoigfram anting (each 
aa stleki; stimea, sheila^ Ae.) which might be in toe pipei^ and wbldh it allowed to 
pui ndglto without tola rapeoaiitlim, destroy the aceorai^ of toe measnrement and 
damage toe metm; The etoiee nlve at eato end mndsa for toe perletooal exanuna** 
tom of toe meter and oleaBing the dirt box, ana when neceesaiy (ftartoe purpose of 
pmalrO toe takiiig oat itf toe meter As it ia arranged that any two of toe meteca are 
ct goffloUsit a^arito to ddiwer toe onsiiti^ reqnue^ it will be apparent that ihu 
eaa be done while the ngalacr saj^y G going on. 

Ueasn. Vdker and Ws -dst^ water meter, 1884 and 188S, ia sesiutwhat 
dU hw ot from this. The water paes c e Into an annnlar ohamber a, in which tea 
ratstor mboor, «si idiibh are &ed two measoiiu serews c, with^todr btedes\t 
ociaciW 7 aggies^ and on toe sane arhoer, btoween toese icrews, are two oonaa, which 
aemra to mida toe water nsMttUy on to toe screw blades, and Hkewtee to hfr toe 
ratalmr o# in tevsr plTOt and keep it teu^ended In its beannge whilst m ai^oa, 
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4h«rebj prerentiag end preanireu The inter, bf moKBe of n pertttloiiHii Prided « 
it eat^ and it paeset orer Ae kkwb at o^mite adee in twQ etnuBi of egMni 
force, b the central oounportmeiit the water ie eg^ dnrlUM into two atnuai^ die 
one deeoending and paadiig between tbe bladee of the lower lerew, nd thootlMe 

1884 



aeeending and paeslng between tbe Uadee of the upper eerew ; toese two raireDte 
join and the water paesee off by die outlet 
The first example given in some respects resemblee a Barber’s Mill, while m the 
other the rerolntions of the screws are made to tneasore tbe quantity of water passing 
through the meter 

sKUfi .H1KR9 Jie* JtaA&uaxr 

Machixbbt 

WATEB-PROOF CLOTH See Gaodtohocc 

WATER, PURIFICATION OF llile subject baa been already dealt with to 
aome extent while on the enl>)eet of filters, end when epealdiig of toe influenoe of 
animal eharcoaL Mr Spencer, the well-known discorerer of the electrotype process 
appears to have made a remarkable diaoomy proving diat magnetie o^e of von 
and the protoearbide poeaess the pnmeity of pnnlViag water At the meetuig of the 
Bntisb AsBOOietion, at Aberdeen, 3u Spencer folly set forUi all the peonbar advan- 
tages to be expected ftom hu discovery From the report iff that oommnnieatioii we 
make the following ahstraeb 

It being thns evident to toe anther toat the quantity as well as the general qnality 
of our water snimly was rapidly detetiamling, it struck him that some efflcient and 
eheqi mode of emedng its pmrification would be attended with great pnblle benefit. 
Accordingly, in 1854, he b^an to devote hu attention to the subject^ which he trusted 
had now hem brought to a suBcessfhi issue 

At toe commeneemeot of ^ reaearebe^ the opinions of the best authomiei with 
regard to the pr^twlityaf efifsotlng the par^cBtum of water an artifioial meana^ 
were sninined op at the eoncln^on of the report drawn np by ue Govarnmmit Com- 
miafiooen. ** On toe Supply of Water to toe Metropolu.” These gepUemen tofn 
imd that ** whatever sabatanow may be empkqred in fllteniig beds, water eowMf he 
dtyrioedef aidtter kM ta tohitioii by any pmctimu aodificatioaof toe meesa of fitorr 
tton,” Ilua gas toe state toe nljeet when entered on by bun. fiQaol^CMifk^kBXt 
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Hiltegfautng^ mu to dJfoow toe madie which nature converted napsn oolonied 
fBt- fcmt water teto eolovtow sfaing water>^thc operation htdog qppnentlj mm 
ai»Io«otit to filtraticiii. Hie fint es|MRuaeatB were made widi a view of throwing 
GOB^Sl^t on the philosoplij of fllteadon iteelf aa arduanlT pnotiied t having some 
Teaeon to bdleve that the pncen^ when moat effectlTe» did not eo moob dej^nd on 
meohtxueal ptmei^w aa waa genenlly soppoeed To detomine thu point, a long 
lenee of wei^ interestmg ezpenmenu were related, lliey reenltod m ahowisg that 
pecq^y eonleetfid ftUr rtio ii (i e. when the gravitating power flie water ia not in 
exoem) depeade on a lateral attvnetlve aobon exwdBed hy the aand or oflier mednun 
wbuh the prooeae it permed, m addition to the downward aotion of gra^ 
TitatioxL £na next ol^eot was to diacover what bodiea in nature ezerotaed thia newly 
dtecoveied attractive power the heit After trymg a number of experitnenta with 
vanooa deacnpdcma of nocka and nunerala, he Iband that those (xmtamlng protoxide 
of iron (even whoe it waa chaniCBlly combined with other aabstaneea) effected the 
filtradon of water Mnn even aupended iBipnn^ better than any others. Acting on 
the idea thna aaneated, be found that the same oxide, when isolated m the state of 
“ffiagneda oxid^not only freed water from turbidity more efiectaally than an eqoal 
thiekneH of land, but eflboted ita decdonration with maTrelltnis r^dity Ob tbe 
other banA the eaidiy anbatancea entering teto tbe composition of the aame reeks, 
aaoh aa dlica and ahunina, when laolateA wert^ in the latter respeo^ perfeedy mart 
From this it waa evident that the protoxide of non, aa magnetio oxida-4 enbatanoe 
wbidh enters into tbe oompoeition ct ao many rocka^was one of nature's ehief ageitts 
of pnnficatimi. Here the author reterredtoaaeneaof expemnentshehadinoviously 
made, whudi resulted in ahowipg diat the commcmlT received opinion, that lig^htjand 
air oAiie eSbeted the punfteadon of water, was partully enoneoua. For example, he 
had put coloured bog water into atullow glass pan, in which it waa ftilly exposed to 
both these aguneies for several weeks— evaporation being emopenaated by distilled 
watei^bnt witboot any change beoaming appsrieat m Us colour This reaolt, so 
emitr^ to what he was led to expect a pnon, induced him, at tbe bae, to refrr the 
natural oxidising proeeM to tbe agency of some other body which probably exercised 
a catalytu setian on atmospheric oxygen, and diereby indnoed uis gas to combine 
with the noxious impurities it met with in the water Hor waa he mistaken in this 
surmise, aa the reauUs so amply related m Ike paper, together wifti the expemuenis 
exhibited to the Seetioii„«gfficiently proved A most st^ng expenment was made 
With some bew wstn, darker m eolout than ordinar y p orter, which had been procured 
from toe soakuigs of an Aberdeenshire peat heA when hrtn^ht into emtaet witk the 
oxide, tC iscM dtpnoed qf »ta colour alemst tnctaRtaiieoiui^, entd earbime aad m&etxMed 
tn tit place 

To aweemte this rcaalt. It u to be remembered that no known agency bad been 
able to a sinular one before. Tbe exceea of carbonic amd fbnnd m spring water 
has hitherto never been understood, though, henceforth, it will be easily accounted 
for 8moe soft water had become so much su ohJeet for menufactunog purposes, to 
decolouration cf that of had temained a^nuctic&l,Drohlein. toe scduticm 
of which had been often sought for by oheansts. not only waa it now evident that 
this water could be deprived of all traces ot colour, but it was rendered bright, clear, 
and ptnr&eUy free from taste by one simple operation. Beveral who partook of the 
water, thus transformed on the lecture table, pronounoed it to be equal in all respects 
to sprmg water Above all, the means by which the change was effetted were 
V cxceediDf^y tonpl& The coloured bog water was merdy poured into a glass vessel 
oontaimng a layer of about five inches of a mixiare of equal parts of coarse eand, and 
a hard fcmi^oas Bubstanoe, perfectly magnetic, when it issued forth with consider^ 
aUe npidity, quite eolourleas and tasteless, and sparkling with carbonic aeiA 

It waa here atrted by Mr S^oer that the action of the oxide was for from being 
confined to toe decolouration of bog water alone,ltequa]ly operated on every unpunty 
to which water was rahfect — even that of the London sewers it rendered haimleas, 
and void of odour and tast e. Besides which, it had resulted from expeiimeDti of 
Ftofeeson Brande and Clask, made recently for ftie Coipcnttton of laverpool, as well 
as Sfr Spencer’s own, tost «o/C vfUer on bang treated by the mopnetic onA had ao 
aeten cm lead, • 

Feriiasa toe most extraordinary cieeumatance was, tout toe svmnelwjifta-tig wetouai 
tiet^ eefferei mo determndum t0er any period af (yieratw^ Ot coturBe,if itaaurfoce 
wu ftmtod with slimy impuiity, it required washing Its ptovmee was eunSned to 
iMig toe ozygao, always present in toe water, into eombuiation wlto toe Impure 
mgante matter, and thus oamert it wteovioaw oetA whidigm conferred ftesbnese 
end ealohniy <m dll watera in which it waa ibanA In toese resnla the occult octioa 
of caiafa^ was, for-toe firm lime ha toe Mstunr of acteBoa, brtnigfet at will Into 
artifidaf «ver!y<day opoatimi. He thought It might be satfslhctnfly ahown tool toe 
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Rabstaooes catslytio aetum did bo in virtae «f a power toalter tiieiBQlectidRr 

arrsngeiiif nt of 1 m bodiei they catue mto contact -with — m a jBagnet ailaa the 
arraimement of iron fllmga, even at a distance Ibreorer, he hcbem he vas ia a 
poiitiMi to show that the j^tenomcnoa itself was emetly identwal wi& deefre- 
pdansatlocu 

In file ex^mcntaaeihibited, tiicre coold, be believed, exist no donbt that in 
cffeoting tile deoolcxintiaia of the water tbemagnetio oxide attracted the oxyi|(ra fcuod 
therein to fts enrihae, ana when there it neeenanly heeatne polaiued. Til^lBt,in 
that state, and cmbwAihf la /hot aftUs^hooBiibmed with the ocganic edloariogin^uiity 
to form a new sobstanoa Bat tiis moat startiiiia oirctanetaBoe be had totelate was, 
that his ihrdter expenaients went stroagly to mow idofotjipni, when m tkuttatei^ 
polart^, wM neither more or leu than oeone — that ftagitiTC bo^, of hitiierto dosbtAil 
origin, which had beccmie so much Idanbfled of late with atmoipheiie salnhrity ^Elils 
noTcl proposition Mr Spenoer illustrated by an experimeal^ which eo^bited to the 
SeotiOD a Isiger amoant of atmospheric ox^ca converted into osone-^by the action 
of the magnetic oxide on the aiooholic scdntioa of gum gBaiaeum-^than periiape bad 
ever been witnessed in the same compaas before^ Theredeolatloa'waBinBtantaneoQBly 
chmiged, as if by magic, into a deep mdigo colour Though the President CTideotiy 
baa not leaned to the aathor'e tbeoiy, this nnlooked-for prow of it ebcited his admira- 
tion The aathor stated that this was only one of several modes he posaeseed of 
demonstiatiiigtbe same view of the queetion, viz >~ihat ozone was atmosphene oxygen 
fbiansedby simple contact with the magnetic oxide, or with anv other b^y possesnog 
emular magnetie power A stiU stronger proof wee, that toe poles of a galvanio 
batCery immersed m Ae goaiacum solution of alcobd dso produced in It the bine 
colour ozone — 6iiton^ at the oxygen poU But whatbe ventared tobebere amounted 
almost to eonfirmation of this view wss, that a smalar effect was not produced In the 
solution if made widi absolute alcohol , water wss (heiefiice esKndal, plainly that Its 
oxTOen might undergo polarity, or, m Act, ozonificatioo. * 

Mx Spencer fhrtber stated that, according to his expenmenta, he bad found that 
most, if not all, miaeral subetaoces in natnze oontaiaing protoxide of irog exemsed 
this power of ozcmt^tig oxygen beyond o&era. No matter whetiier this important 
oxide was locked np in chemical combination with other bodies, still its pecnlisT 
power was more or less exeroised throogb the solid coverm He ^onghv therefore, 
that the existence of ozone in the atmosphere need be%o longer a problem, his 
experiments haring proved that air while passing over suhstances of this charter 
became osoniRed— by contact alona Henoeforth it woold he easy to aceonnt for the 
aalnhnty of some winds as compared with others. 

The magneuc oxide was not to be nnderstood as ordinary oxide (mst) of iron It 
was, on the contrary, a black crysialbne body, bard hut brittle, and analogous, in 
{lerhaps all respects, to the bod} formerly termed loadstone ” Below redness it 
never oxidised Though not plentiful as a natural body, Mr Spencer had succeeded 
in fiiimiDg It aiHflctally, from several iron ores, at a very reasonable rata Though 
the magnetie oxide he had obtained ftom the white carbonate of iron was very effective, 
yet It had a tendency to be reduced to fine powder by attntion He became apprehen- 
sive, therefore, that tins emnunstanee might ultimately interfere with- the rapidity of 
his hhonag opaatUma. Thu led bin* to seek some mode of procunng an eqwly 
effective though less ftiable body After various eiqwninetits, he had succeeded 
beyond his anticipations. By very simple means, he had ohtamed a magnetie bo^y^ 
combined with carbon from fte hitherto refractory Cumberland hematite, Thu new 
compound body, which u thns added to metallurgical tfoemistiy, eonsiita of iron, 
oxygen, and carbon— on equivalent of each , its atcmiio nomber is therefore 42 It 
18 very hard, and when pohshed. had a black metallic lustre It u highly mi^netio, 
and was said to be as ineoRodibla as gold or platinum Its puntying powers were 
stated to be very great It oau be mannfaetnred cihmiply Hr Spenew had named 
It protoearbide of iron He slated that it was not alwa}B necessary in practice to 
have an equivalent of carbon combined with the oxide, as a smaller prou^on con- 
ferred the requisite barrens, in whi^ ease it was prepsred more qnickly , hut, in 
making, if kept at a low heat along with uucomhined oarhon for a longer tune, 
the ocmibination took pli.ee m equivalent proportioDS « 

WATEB,SEA— rsNiisredyiw^ {ComtauntcatodbpDr Ifbrman^) ’HieaaalvBea 
at sea water which have been made at vanous tunes, and the multi of whieh wuLbe 
found elsewhere^ prove that that hqud eontxias from to 4 per cent at salute mb- 
staoees, two-thirds at least of which an commou salt, and also a certain quantity «t 
t^ame matters, all of which snhstaoees iittpan to it na wdl kntm taste and ouwr, 
and rmider il^nnflt for dnnking or other dmnsatio uiiposas. 

To render sea water dnnkaUe, and thus avoid the accidents renilting tnm an 
insufflaieot supply, or from an absolute want of freah water, u tea voyages, is a 
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^Vlask yMA «h^ fce nU to harre esfigad tbe attentitm of^nm fton tlie rwj 
momeot tiler tmbuvd to bie nrtt of the fhendljr dum and >eo«au savigaton. 
gndiutil 7 » u fte «]itez]MnMBt of eommercisl openOooe extended Ac leogih cea 
Um difflenltT a ptmniBg m a. pure atete the ftedi token in etore, 
Ae neecatity of pownr up nt itotioni it>r proeozing o frAh oapply of it when it ie 
edsitfted, Ae greet gam to he reaheed by Wmg enabled tovlerote to the itowageof 
oei9> the valnahle tpue oooopied by water-taoka and Yatar-caAa, haTo indoced 
amor^eople «t Tanoia timei, and for many yean paA to coninTe apparatna by 
meane of whkdt een water woald be rendered u to drink, or by meana of which good 
fietit watOT oonld be obtained therefrom. 

Fmb water can be obtuned frraii aea water m two ways, the one by diadllation, 
the otiier by paaamg it tl^roagb a layer or column of aaM, or of eertii, of anlKcient 
tiuckncM or kc^tii. In effs^ if aea water be mured at a, in a pipe 15 feet high, 
and fell of dean dn aand, the water, which will at first flow at a, will be fewd 
pretty freak and dnnkaUe, but as the operation la oontinned, the water which flows 
at B aoon bceomea brackiah, the brackuhneas gradually augmenting, until, in a yetry 
dwit tune, the water which flows at b » accnolty more salted than that poured at a , 
because the latter disMlvn foe salt which bad been first retomed by Ac land, which 
must Aen be tnnewed, or washed wiA fteeh water, a pTooess eridently ueeleer for 
the jMifpoae m question This phenomeiuni, according to Berzdina, u due to Ae m- 
tetabcea b^een Ae grams of aand acting as caoillary Abes , 
and as, at Ae beginning of the operation, the effect depends 0 )o,e 
on Ae attraction than on tbe pressnre Ae liquid poured in 
one of Ae branobec of the Abe, the ealt is partly sepaikted 
from Ae water which held it m eo'ntion, the latter lodging 
itsdf mto Ae intersticea of Ae sand, and filling Aem , if, when 
Ae mast of Ae aand is completely wetted, a greater quantity of 
sea water la poured upon it, the weight of Ae said sea water 
flrat displacee and ex^s the fteeh water ; but aa aoon as the 
interatieea of Ae sand hare tbua been feroibly filled np wUh sea 
water, Ae water flowmg at b becomes more and more aalted , 
wherefore this filtration cannot yield more flresh water Aon can 
be contained in Ae inteittieea ot a cokmn of land of a oertain 
Imigth and proportionate to Ae aaltaeu of Ae sea water 
Howbeit, the remoral of Ae salt from sea water, so as to ob- 
tain fredi water therefrom, is, practieally apeakmg, an impoen- 
bility, except by eraporabom 

At first sight one would Amk Aat it is sufficient to submit 
sea water to dubllaboTi to oonvert it into fresh water, and Aat 
Ae sdobon of the proUem is altogether dependent upon a 
still eonatmeted so as to produce, by eraporation, a great quan 
tlty of distilled water, with a consumption of feel snfficiently 
amali to become piaobcable ^ 

Disbllabon at a cheap rate is donbtless an important item, 
and fliel bring a cumbr^and expensiTe article «« board sAip, it 
IB anperebondaotly endent Aat, aupposing all Ae apparatus 
which hare hiAerto been eontnved for Ae purpose to answer 
«aqarily well, tiiat one would clearly merit Ae preference which would produce most 
at least cost , but there are, besides, other desiderata of a no less primary importance, 
and It » from haying neglected, ignored, or been unable to realise them, that all Ae 
uq^Bzatas for obtaining fresh water from sea water, which hare been ft<ani tune to 
broDglti beftire Ac pnbhc, have hlAerto, viAont exe^ion, proyed total 
feiloreS, or, after trial, haye been quite disceided. ot felfll the object in view m a 
way so imperfect w preeanous, that, praetacally qieaking, Ae maanfecture of fresh 
water St sea, or from sea water, may ^ said to bare been, nnbl quite lately, an nn- 
aeeomjdiihed feat. In order to onderstand tbe native of the difficnhies wmA stood 
in the way of snecess, a few words od explanation bec<nDe necessary 
llfben cedmuy water, wbeAm' fresh or salt, is sabie^d to distillation, Ae con- 
densed Bteonn mstaad of being, as might be supposed, paze, tastel«u, and odonrieu, 
yirids on the oontzary a bqun free from salt, it Is tone, bat of an intoleraldy nanseoas 
and esajmenmatie taste and odoar which it rettus fer many weAs; it u, zneveerreT, 
io ri pt d, Ad, «8d yaipid, owing to us want of oxygen and oarbrniie aeid, whidi water 
in iti fomatal smto possesses, ud of which it hss bean depnyed by the prooeas of 
dlatifintioB. lin Ae absence of ocdinatr frerii water, Ajedablled water, boweyer dw- 
agreeaVe wd obfeetionahle it raty Na » of «cocrM of uae ao frv as it ig fruA, but Ae 
cnews uiysriaUy refese it as as Aey can obtam amipply from aatoral aoqrees, 
even Aosgfa Aii may be (rf so bad a qnali^ as to endsi^er A^ bcalA or fhelr 
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bv«i, M evfdeDced ty the r^oTt of TA« Time*’ OwiiCoEKflpoBdent n nAnaee A« 
water enpplted to tfie orewf of our iUpi in the Baltic doriog the thnaein ;iiwr 

'With a view to remedr the defect! juct alluded to, tbtioiu meanaliare teoa bate id 
tune been popoeed and emplojed, Boch aa the addidoR of alzun, eb^arie imd olhnr 
aeide, chlonde of lime, &e. t bat it la eridenttbat obemieel reegenta caaaotetfeetdMOb^ 
Jeet j but if erm they did, di^ uae la alwaya uoaaft, for flieir ooDtioaoBa aad daO/ 
abac^iOD might, Biid*donbtleai would, eauae aeoideiitB of a ukuo or Icaa aenoai 
nature, not to ipeak of the trouble and rare required in makiog ancli ad^dona, 
Lielug aaid with both authority and reesoa. that, aa a general rule, die uae of ehOMteele 
ahould nerer be lecomiaended feur culinary (or foM) purpoeea, for ehemicria are 
■eldmu met with in oommeroe In a state of punty, Ad are frequently *rtwtainm«tipii 
by poiEonous aubstances. On the other hand, the pmwitauoa through perforated 
MTrela or eoarse iierea, porous subatancee, plaster, obatfc, eand, the pumps, 
▼eutdatori, bellows, agitators, which have been propoud to aSrate the diabUed water 
obtained, and render it paletaUe, are slow- m their action, of a difficult, IneonTeiuent, 
or impoesiUe application , and as to leavmg the disuUed water to become adrated by 
the agitatam imparted to it in tanka or caw by the motion ot the ship, thia must be 
contmned for a length of time, proportioned of course to the ngoar of the oaciUabona 
inerted to the ship by the violence of the waves, and the time tbna required la 
alwaya considerable, yet in this way, and finally by pouringthe water several tunes 
from one ^ass to another before drinking it, it may become folly adrated, but with- 
out entirely losing its vapid and nanseoua taste and odour, and in fort the report ot 
fhe correspondent of 7%e Times, above alluded to, shows that this method la attended 
wifo but lOdiiferent success. I shall presently explain why no aystmn or meAod of 
adration whatever could be attended with aacoesB, in the producuou of per/tet freA 
water from salt water, notwithstanding the great mgeniuty displayed m their endea- 
vnnrs to reahee the otject m view by peraons who, some of them at least, though of 
conaummate akill as cngineeis or philoBophers, or as men of geneml knqpledge, 
were not, it would appear, sufficiently well aequaioted with the exact nature of 
the diffionlhea which stood in the way, or were not fitted for the investigation and 
conquest thereof In ^ily the foilures m this respect have lieea due to the Act that 
the aeration of the distilled water, mstead of being, as eveiyhody thonght, the whole 
^troblem, IS only a part of it, and we shall see, moreover, tliat the said aeration, to be 
effective, must be practised under oertam conditions, in adlprtain manner, and is only 
a preparatory step though an all-important one, to the final production of perfiet 
fresh water 

But before proceeding forther, it may not be am ss to say a few words respectmg 
another condiunn in the construction of marine condensing machines, which, firom not 
bemg sufficiently taken mto account, frequently puts thmn suddenly out of servme, or 
necessitates constant repairs. 1 am alluding to those condensers the joints of which 
are made by aoldermg or braxing, for the different rates of expansion and eoDtrsetum 
of metals by beat and by cold, dnrmg the intervals of work and of rest of the q^a- 
ratns, would be sure eventually to cause the sridered parts to crack and give way, an 
e^t whirh the motion of the shl^ would of course greatly promote Thu m liict « as 
the cause of the accident which about thirty-five years ago put the hves of Captain 
Freycinet and of his crew in foarfol Jeopardy. On the other hand, the electro- 
chemical action which sets up between the metals of the solder and that of the con- 
denser, corses the latter, and m either case a leak bemg started, the sea water pene- 
trates through It mto the apparatus, whieb may thus be at once pat out of aerriem 
after a fow months’ working, its unsoundneM thns creating ue most dutreumg 
suffLnngs, and putting the lives of all on board in immment peril. It may therefore 
be most truly asserted that an^ fresh-water distiUmg apparatus, for marine purposes, 
m any pan of whiidi solder u employed, is ipso facia defective, and ought not to be 
trusted, the soldered parts being sure to give way from the causes just alluded to. 
Lastiy, another condition often lost sight w (although extreme importance), in the 
endeavours which have been made to aceompbah the object in (^stioo, is to obnate 
or prevent the deposit of saline matter which takes {dace when the Imut of ^tnntion 
has been atiamed, and whidi in a sbon time mterfores, temporanly nt least, md often 
permanently, with (be workmg of the apparatus, renden frequent repairs neoessaiy, 
and in all oases eveataally destroys it. • 

The question which had hilherto been left unanswered, and yet which nnut be in- 
tegrally solved before luocess eonid be hoped fbr, le the foUowings— 

To obtain, with a small proportion of foel, large quantities of fresh, inodonms» 
HlubnoBS, nfirated water, without the help of chenuoal reagimts, by mesne of a aelfi- 
acting and compact apparatus eapableuf bemg worked at aH honi\ under alt latitudes, 
m all weadiess aad conditions omnpatibte uith the existenoe of the sh^ ItadC and 
incapable of beoonung lacrusted, or of oAerwise gmng out of <nder. 
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r*||tnr duft iOOMpItg atid diflenlt prolSttD bM botto Mhred I liUl no* praoeed la 

a koowa proportr of ottam that it beotniieB oo&dessed toto witw agaa, 
ivlmeTer it eoAMO in eontaet wlA «at«r at a tempentore kroer ihaa ItidU; no natter 
hoir M A the tetopentorfe of diet eoadenniig water nay be. 

ft bfcaowa that dis sea anil otter nidtiral watert aiejetiirsSed witt air eo&ta^g 
a larger prcportiiOD of and ^earbome add than the lir^ebrealha InefRot, 

1O0 of tte air hiW m iolatioii an water eantam from aS to 8S Tolumes of 

oxyg(S« whereas 100 roiomes of orfiinaiyr atmoephene air eontain onl^ S4 rohinies of 
ozygea. Agibk, ocdmary afmoapheno air oontams inly ^ of carbrnuc acid, whereas 
tteair heM In stdatran m water eonttlns from 40 to 4S per cent ei cartxnie and. 
The eapeiimeats which I undertook in 1849-50, with a Tiew to determine the auoiuit 
of ttese gaaea preaent in %ater, ttowed me ttat this amoant rarted with the stfte of 
purity ef the water , ^t whibt ordinary rab>water eontainsi, on an aTeiage, 18 (Aihie 
inehoi ct oxygeniaed air per gallon oonstitnted as follows — 

Carhonifi acid ' - - - - - 6-26 

Oxygen 8-04 

Nitrogen ------- »’70 

16*00; 

sea waiter, owmg to the Txnons aointanoes which it holds in eolntunt coDtana taH^ 
on an arersge 6 cnhio inches of gases, more than one half of which u carhonie and; 
or, m otter words, 1 galbn of asa water contains about two-ttirds less gaSes ttan 
mdinary ram water, and one half less gases ttan nrer water 
I hare alao ascertained that air begms to he expelled from sneh natural watera 
when the tenmerattne reaehea ahont 180° Fahi , and we know that when the tern- 
perataltf reaches 912° Fabr., all tte air which it contained has been expelled, and it 
IS fx this reason that distilled water oontams so air 
At ttat dme 1 diared tte preyalent opunons of all who had mtereeted tbemselTes 
on the sa^eet, namely, that the flat, disagreeable, and mawhuh taste and odonr of 
distilled water were to Ua haying been depriyed of air, and knowing that the 
yanona m^oda adopted or resented to for aSratiog distilled water by foromg atmo- 
qiheric air into if bad fhiW, and ttat the distilled water ttna aerated spontaneonsly 
or by medunicd means, retained tte abominable taste and odonr nist alluded to, and 
ramuned for a long time almost nndrjnksble, I thought that the defect was possibly 
•wing te the air nuxed with it not bemg of a smtshle quality, the expeninents which 
I haye rebted haying indeed ttown that the composition of air contained natnrally in 
water differed eisen^ly from atmospbeno air; and that consequently if 1 could re- 
intmdace Into the dishOed water tte carbonic acid and oxygen of which ebollition had 
deprived b, it would then become as sweet as good ordinary water, 'With this view 
1 coidnTed the qiparatoa which forms the snbjeot of tte present article 
The apperatOB u represented in 18S7, 1888 It cooBitb of three principal 
partly an eraporator, a, a condenser, n, and a t^rigerator, c, joined so as to form one 
compaet and scdid mass, screwed and bolted, without soldering or braxmg of any 
kind. The eysporator la a cylinder, partly filled with sea-water, into which a sheaf 
of pipes are immersed, so ttat on Bdmittmg steam at a certain pressure into tteSe pipes 
It IS condensed into fresh, thongh non-aerated water by the sea water 4liich tte 
''^pes are eoironoded, ttat aea water bemg thus heated and a porticm of it evaporated 
at the same time ; frir itb oneof tteproperuesof steam to be condensed by water, no 
matter how high tte temperatnre of ttat wider may be, if it be only inferior to that 
of the iteam. This non-aerated water heemnea adrated, as I shall eXplara pre- 
sently On board steamers, the steam is obtained directly from tte boUim of the 
ship, in remSa it is procured firom a small boiler which may, or may not be 

connected with tte heartt, galley, or caboose 
The steaii; at a pessora being, of oonrse, hotter than ordinaiy boQing water, serves 
to oottvmt a portion of the water contained in the evaporator mto oidinair or no- 
nresinre ateam, whitt, aa it readies tte pipp m the condenser, B, » resdved tterdn 
Into freldi ailteted water The manner in which it becAnes afirat^ will be explamed 
preaduiy ’ By thna evaponUiqg water viider ttght prescura, one fire paifrMiQS double 
dhw« and Chaa tte fiixt cendHion, ttat of economy, is completely fhlfiUed, for while, 
in tte nsad way, 1 th. of coal avaporatea at most e ot 7 Ibe. ttf water, tte same quan- 
tity 4f toab. him under tte aame bofie*. hatxnoonneetafmwithiny Hmaratns. ulhiu 
wie to ovs^cme 18 or 14 Uul of water, or, in othor woidi^ tnm amount 

vf edali Or of ateam «mp8oiyad| the madiine wUdt I am deieribhig wQl prodnee 
dooMe tte qumtify of lUtter that can be chiidned aim{& or lAinaty diedlbh 

tKm; ttatistoaay,dilaUetiMqnifid^<tttdnBdby fheoittnaiyoondenseffs. 

0 
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oompmtifv tnds made in 1859 ob boafd H. if. tUpt f Mm 

Mad OiiB, at Pt^tunootb, beSm tbe ComuiWKHiere of die AdminiltT', MTe'jROit 
obwivaly prared tbe pei^ acetme; of that etatemeat ^ 

The ateam uaaug from tbe evapoiatoe, and whioh k eondenaed ij tbe water fat 
the ooodeaaer, imparts, of oonrse, ita heat to tbe sea water m it, and as due water u 
admitted cold at the bo^un, wbilat tfad'eteam of the eraporator is admitted at the top 
of the eondenser, tbe inter tberem beeomee hotter and hotter giwduaU; as It 
and whan it finally leschea the top its temperatnre is about SOS^ Fahr 
I bare already stated that water begins to part with its mr at a temperattre of 
abont 130 ^ Fdhr , therefore tbe greats portion of, the air eoutamed lu the wat» 
wbioh flows eonstanfly and nninteimptedly throogb the condenser is thus sepanteA 
and led through a pipe into the empty space left for ateam-room within die evspoiBtor, 
wheye It mixes with tbe steam • 

Hfcw, as aboirt six gallons of sea water most be dtscharged for erezy gallon of fraab 
water whtoh is condensed, and as each gallcm of sea water eont&is, as we said before, 

5 cubic inches of air, and whereaa the ntmiM quantity cf it that freah water can 
naturally abaorb is 15 cubic inches per gallon,* it follows that the steam In the erapo* 
rator, before it is finally condensed, has been m contact with twice as much air as 
wiger can take up, the result bebg a prodootion ot fredi water to (he maximum of 
aeration, that is^ containing as mni^ air aa in pure ram water. 

This aeratiotf of tbe water to the maximum and with the air naturally contained 
m the water in its original state, though a condition of the utmost importance, as will 
te seen presently, having, to my extreme surprise, fluled in remoying the detestable 
od^ and taste m question, it became necessary ti^try to discover wbenee came fliat 
flavour which no means of aeration could destroy, except after a considerable leAgth 
of time, and even then never perfectly V^th that view I took 25 gallaas of distilled 
water, poBsessing the cbaractetlstie empyreumatio odour and taste, and having 
evapo^ed them dowly at a temperature much below tbe boiling poi^ I fimnd, at 
tbe end of six weeks, the mside o( the little platinum dish into wmim the experiment * 
had finally been carried, covered with a ^in oilv film of a most disagreeable odour, 
and upon rinsing the h^e dish in 25 gallons <» excellent ordinary fresh*water, the 
latter immediately acqmred the empyrenmatic odoar and flavoar peeulur to dialled 
Voter, which odour add flavour are evidently doe to the destructive action of the 
heated auribcc of vessels in which the water is boiled«cn the organic sabatanees 
which are always floating in tbe air, on those mdesenbable particles of dost which 
are seen playing or moving about in a stmbeam, and which have been dissolved or 
taken up by the water before its distillauon That water has the power of absorbmg 
and dissolving organic matter m this way is, of coarse, well known, but it may be 
illustrated in a very simple manner, as foUows water, from whatever source, be 
distilled, the distillate will, ot course, be fresh water, pure fredi water, but it will 
have a peculiar, nauseoas, and empyreamstio taste and odour, stronger in proportion 
as tbe heat applied to evaporate it us been more elevated , it is that smell and taste 
whieh render it undrinkable for a while H when it has become sweet again by 
long standing, which penod maf be bastened by agitation itt the atmosphere, i( 1 
repeat it, that distilled water be then le-distilled, tbe distillate wiU be found to have 
acquired agam the same empyrcnuiadc taste and odour as when it was first distilled 
How IS thisf—Because it will, bv standing or agitation, have re.di88olved a portion 
of the ajr in the room m which it was kqit, and along with that air it will have 
absorbed whatever substances were present, dissolved or sospended m it, and those • 
substances by th«r contact with tbe heated snrikecB of the still, yield an empyrea* 
made product, which tamts the distillate. On board ^ps, the water wbiifii is stored 
in for tbe use (Screws m the usual way, in the coarse of abont a fortnight beoranes 
putrid and almost undrinkable, becanse the organic matte* which ftiat water contains 
IS undergoing putre&ctive fonnentadon But about a month or so afterwards tbe 
water gradually Yteeomes sweeter and sweetn, until at last it becomes drinkable 
again t because, eventasUy, all the oiganic matter which it contained becomes decom* 
posed, carbonie add and water being tbe lesnlt, and although tbe idr Of the abip’s 
hedd is none of tbe sweetest, sneb water, as just nid, ^nerally remains afterwards 
perfectly good and palatable^ because, tbe tanks in which it is kept temg covered 
up, It is sheltered from firesh poUutions, and because it is now saturate witk pare 
air, and therefore cannot absorb that hf the adnospbeteL' 

TfheD the natural waters supplied to our babitatioDB are obtained from nnpnia 
•career aa is anfhrtanately too often tbe case, the evils rmfildxig Drara thnr use md^ 
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b«t dm* M vametnfng wane Ota duti trater vUdi liu b«cn Mled, or wbidb hai 
beeadirtilM, l^itttraof to abMvfr tir lo 

flwt of ttM madia rrlmre U ia ki^ to that if dutilkd water which onataiM no 
ur be kept m a ihip^ htdd, or ia «& impare and eoaflned phtee, it will abeorb pn* 
eiaefy the qoantitj of air which it eu ahtorlv name/fi 15 cvbir uehet Kr galtoov and 
if Aac air be lea&d with organio partSelea or impure emanationa; it wul toon become 
fetid and putrid. The ezpennMoti of Or Aagoa Smith have pored that if a atream 
of air whmh haa already been breathed he paem through water, the latter will retain 
a peeoliar albiilDiDoid matter rwhioh anderma pntre&etion with extraordinary 
n^di^i and (he water vhidi eoDdeiuea on me cold ^tenor aarfecea of ressela la 
crowdM rooma poeaeaaea the tame character, and acqnues in a ahort time an ofienaire 
odour , now thia la to a g^eat extent the case with the water of ordinary condMcera 
when allowed to become apontsneouBly uSrated on board abj^ Thna water, though 
duelled, if kept m tainted rooma, wiU aoon become fbnl The only condibon necee- 
■ary fer ^ablled water not to beoome patridor oShnaire is to aatarate it with pure 
utr, beoasae in that mae there la no room left ibr other gnaea to impregnate it (at 
lea^ practically ipeaking, and m the ordmary eonditiona of domestic or of ahip 
eeonomy) and to keep it ul eorered vessels or tanks * 

Kow, althoo^ aeration alone is, ^ 1 bare just aud, powerieas to destroy the 
nanseooB odour tit distilled water within a time practically usefbl, ibis aSration, when 
efieoted in the manner which I have described, u of the utmosf imporiauce , sinre 
, eren all the oAar omtditioiu of the problmn h^ bees oom^ied with — all, except that 
one, fte apparatus, economical and per^t though it might have been in all ottier 
reapeota, would hare been aomparatively useless. I would strongly urge the import, 
ance afa^atinff Oe fnesh water m At maatter vAtch I have detenbed^^i u to «y, 
not with oidinsry atmospheno air, but with that which was naturally contained in 
the wfter before its distdlation, because aerating it mechanically with ordinary 
atmospheric air, by ample rentilatton or agitation, is fer from answenog the purpose 
so well, fog the reasons which 1 have already stated. Having thus found that the 
cause of the odour and taste was due to the presence of empyremnatic prodoeta, it 
became erident tha^ whereas the fresh water produced by my apparatus was aSratec} 
m the aasM inaamer and to the Mine extent aa that ontained from the very best 
■ourcee, md equal to it m^Sreiy other respect, the removal of these iU-smellmg and 
ill-tastiDg prmoiples was the last obstacle to the entire success of the operation. 

Now, u a tree, for example, after having been cut down, » left exposed to the 
action of the air on the spot on which u lies, we know that, m the coarae of time. 
Its exterior becomes soft and friable, and that it gradually crumbles into dust. The 
tree^ m ttiat case, is said to be decaying , and, m effect, after a greater or less number 
of years, it will be found to have com^eteW disappeared , all its combusuhle parts, 
ttiat IS to say, all those parts which would nave bwn burut off if the tree had been 
set fire to, nave vanished, and been volatilised, uotbing being left bdiind bnt the 
inemnbnstible partly that u to ssy, the ear^y consttluents of the tree Whether the 
tree is destroyed aetnnl bailing or by ^nftuiscws decay, the result is the same , 
the only difibrence is, that in the ftM ease fw combustion is rapid, and is energeti- 
caBy Jifecomidished, with disengagement of heat and of lights in a few hoars , in the 
sccood caae, the eombostion is slow, without senuble elevation of temperature, and a 
penod of thirty, or perhaps forty yean may be required to aooomplish it, ahd for the 
tree to dbaj^eor oom^tely it u only a qaestioii of tune, whether the tree is burnt 
in a fire, or allowed to decay in the air, the final result is the same j the carbon and 
hydrogen of ita wood being oxidised, or burnt by the oxygen of toe air, give, the 
one earboiue acid, the other water, both of which disappear, and a fixed residue, 
namdy, osAm. But il^ instead of luvmg the tree whole, it be cut mto pieces, into 
dmviiigB, mto fragments of dutvmgs, into shreda^then its combustion in a fire will 
be ctonpieCed fn a few moments ( or qiontaneonsly in a few months, as indeed is the 
ease with fima-yaid maiuiies, which are spread on toe groimd, and of whiito nothmg 
Tvmahdi in to* ensmog year—nothiDg but the incombustible part toereof— toe earthy 
notiloa, tfiao^p mixed with the soiU.-H6w la it that a norm which, while putre- 
fjrmf^ «vol4n revottiDg odonr, heeomes inodorona w^ it m put into a hide m the 
groond, covered wife earth, wbnrein itoontmnea nevertbdeia to decay and to rot, so 
OTbrefy and efibctnally, that after a certain time notiuiig remains but bones, or the 
eartoj Mutttsr of those booMf^Whai has become of the aiwoI«,of tbs fet, of toe 
nerves, tondmia, tissues of ^ kinds have been burnt, oxidised, converted 

into esebonioaeid and water; the sdj^hnrthneofhH been oonveited into sa^uretted 
hydrbgeD, and toot again into sulphuric acid and vMter; toe nitrogen faai been em- 
veited^iato ammooil, feo. fee. Whence it is seen, that all dead o^uiio matter la 
eveataaHj bmnt «p by die oxygm of the air, and that thia oombaabon, whether 
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Tttid or d«ir, la Aoeelemtod W th* gMit«r or lew 4e|;reB «r ftele to 

It laeKpooed to tb« MtioB of toot ^ai. 

Now, Dr Btenboan aeverol j«on 1 leUene. ftrand Aat ibe {water wli^ char* 
eoal poaenwa of poniyuw temtetf ear ii owin^ (o m borab^ in «a inaiablMMyer 
the aahatoaeea to whuAihe had odour was due, and ootiag, thereIbN, luorwoa 
oofvery, I oonoefTod in order to born a Bubatanee ^ontaaeoittf; m Oat unopiter, 
it mattered not vhe^ dte oxygen of the nudiam into which the a^ anhatanoe waa 
placed was a nuztmra of oxygen and mbogen, (atmoB^em airO or a mixttirc of 
oxygen and water, (water aerated Igrjny proceaBj.) nnoe oxygen alone n» Ha tapfcrtat 
of oomboBtunL, the mtrogen luTug BOthmg to do with the huxnlt^ of the auhmanee, 
anymorethanthe woler of theagnted water And aceoidiBgly, on eaepenmeolwg in 
that direction, 1 foand that tdiarcoal has tlie power of deBtroying the empyrenma at 
diatiUed water teAsa mrA vater u axuatsd^ that is to lay, vhen it eontaios free oxygen. 
Ifeond by experiments, perfbnuedoD a somewhat extensire scale fin’ many moatha,that 
two cubic feet of cfaaromd are snRcient to temove entirely the empyrenxostie odour 
and taste of diatiUed water, produced at the rate of 500 {^ous per diem, and that the 
chareoal aeoer mojiCf rsacwti^ because it doea not act aaa,/Gber, but as a jSre prate, the 
Bubatanoc burnt bein{[ the empyKuxnatlo product, and the leBult of the slow eumbastiOD 
thereof being the ordiSBiy p^octs of combuBtion, to wit, carbonic and sod water I 
liare every reason to believe, from the length of time during which several of my ap 
pdratoB have been m operation, both on b^rd a large number of ships and on land, 
that such a filter once made will last far ever, bemmse the oharnoal disiofeots the 
water, so to speak, as it does air, not by meebanical separation, but by actual, though 
iqaeusible oombostion. The water as it issaes from the apparatos u perfectly sweet, 
tasteless, inodorous, and aaturatad with its proper and normal ouontity of ozygemsed 
air and carbonic audi it is of sparkling cleaxneBB, and bemg remgerated in traveimiig 
the aheaf ttf pipes of the refeigerator, o, Burround^ by cold sea water at the lower part 
at the apparatus, it u fit fer immediate oseL 

These qualities 1 sincerely affirm are not m the sbghtest degree exaggemted, and 
a multitude of testunonialB eatabliBh m an mcoatroverbhle manner thsit such is truly 
the case. » 

And thus is the second condition that of aSration, of digestibility, of whokeome- 
nesB aceompluhed, whereby the feesfa water produe^ is rendered at once not only 
dnnkaUe, but so sweet, limpid, and fresh, that it canqgt he diatingnished from the 
very best spring water 

During the esMnments or comparative trials which to<dt place at Portsmonth in 
1859 before the ComnuUee of the AdmiraltT, between my apparatos and that of the 
late Sir Thomas Qriint, with which all H. M. steam dupe were then provided, a very 
canons phenomenon took place, which oorroboiated In a stwllug manner the ex- 
pUnatiim which 1 have given of the nanseoiis odour of ordinary distilled water. The 
ciTomnstancea under which the phewKnenon was prodnced were as fidlowa — 

Ob the sotb of Ot tober, 1859, steam having bem got ap m <we of the bmlen of 
H. M ship “ Odin, that steam was turned in precisely equal quantity to each of the 
apparatus under trial (Sir T* Grant’s and mine) The first experiment was eom- 
pleted about S 80 of the ensuiitg morning The fire was theu ** bonked up” for the 
rest of the night , the general steamoow supplying the steam to both apparatus was 
turned off, both apparatus of course became quite cold, and the residnary steam m 
the bmler was used by the engineer for working his donkey>pnmp. Towarde 18 
o’clodc of the ensmiig day the expenmenta were resnined , steam again got up fo( ^ 
purpose, and an eqnm quanUty of it tarned as before into each appamtos. 

Wben, however, a boiler u sot at work, or has been even a few boon wifbont 
working, its steam room as well as the steam upc is of oonrse filled with common air 
instead of wife steam; wherefore the steam inuoh is a/ JIrst genentoed in die said 
boiler instead of bemg steam only, is a mixture of steam and air. Aooordmg^y when 
steam is at first turned mto my apparatus, a small oock with whieh the totter h 
provided IS simaltsneoHsly opened for the purpON of allowing sn escape fof that air 
whi^ otherwise would to a eettsin extent interfere wfib uw condansatfoD of the 
steam, and retard the boiling of the sea water in my evaporator In eonfcimity with 
diiB ptactiee, as eoon as t%e steam from the diip'a boiler was tor^ into twth ap* 
params (Sir T Grant’s and mmeX tbe small cook above alluded to wopenq^ where, 
iwen a roBh of air escaped tbrouA it as usual, but 1 then obMrved for the first ttme 
tost this air escapiag from my cM appaxatas (for no steam had as yet eeme into U), 
instead of being mereto atmoqiherie air, was ankiflammaihle gas, w1^ bebw 1»tgi|^ 
m eoutnst wito a UffiieA lamp barnt with a dim Wntto flameg due evident the 
presenoe of carboretted gases resaUmg fimu the deoompostng antom exer ci s ed by 
toe heated^rfeoes <d the boiler, not only on toe organic mattMimtuinlly oontsined 
In ^ natural vuten, u diBGovaied by the expethpents which 1 made in ISSQ^nnd to 
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pttoai, and utnda^ into iMHler If Ao fted inmii, but ia aU nobaliui^ priil- 
cipsEljr fNsm the decampoiwiiii bt the indted ttOow vhich la fonwd into it 

by metrieef a H^niegeod hoe, ftvAe purpose of prereotm^ ^ prbd^’* wfaiiA m- 
trodoetkis, b myhowikJadp&eiitfU not naOer eertsin oireoiiutanOM eltogetiier 
fteeftomflaager „ i 

1 beliere that XMst of ^ hoQer esjOosioiv nnsadsflietaily explained or aheolately 
luiaoooiiQted fbr ate mlbahle to be preietaoe of Ae gases aboTe allnded to, and of 
atmosidierie air la seoh pjR^Mrtie&a as to fbmi a ^stonatidg mixture, vhieb is then 
bflained|»aiti% by the nildul; btated smthces tiie boiler above the water level, 
but m my opmioa mneb more prcAably by the electricity residtmg firom the friction 
of the vesicuaretesxi agauiBt the steam pipe and other sarfkces. In effect it is well 
known tbt the steam wlsSoh Hsaes from a boiler is always highly ebarged with 
deetrieity, and dist elpotno sparkt several inches in lengUi may and have been drawn 
from it, espemaBy when the Mler happens accidentally or otberwiae to be isolated 
On the other hand, a nuxtnre of these gases may be exploded wbmi mixed with atmo- 
SfAetio air in eeriab praportioiis vsrymg between 1 of the fomer and from 6 to Ig 
bt the lattw, the mMnmim effect bemg when 1 of oarbnrctted hydrogen » mixed 
with 8 of atmoapheric air Given, theimbre, the conditions of a sufflciently insulated 
boiler, nsd a mixture therein oi the above-mentioned gas and atmospheno air m 
propo^ona ranpng between tme of the first, and six, seven, eight, or tune of the 
second, so explosion of the boiffr, of a more or less fbrmidable nature, may take place « 

I have slrmy stated that sea water contains salt in the propwtion of about 1 lb. 
to 33 lbs of water Now when sea water is evaporated, all the steam prodncfd 
therefrom benng of comae fresh water, aU the salt which that water containM is left 
bdund,tbat » to say, the salt previonsly contained m the evaporated portion Is left m 
that po^on which is not yet evaporated, and which » therefore more impregnated 
With sall^dmn befbre^ If tbs salt be not removed, and the evaporaticm is ocmtuiiied, 
it goes cm accumulating, fnmng and mcmsting the vessel, and very aeon destroys it. 
Thu IB, la Act, an mcoavenienee common not only to all the sea- water stiUs hitherto 
contrived, hit to the bmlers of marine engines , for no boiler u safe firam incmstation 
as soon as about one-half the sea water admitted mto it has been evaporated f that , 
is, as soon as the sea water has been aatomted eonoentniion so as to contain 1 lb 
of salt in about 16 lbs irf water 

Hy appacatns u not liable to these incmstations or deposits of salt, because the 
sea water enrcniates in it in a constant and anmterrapted manner, a discharge taking 
place at the same time throogh cock 45 (see Jip 1887) so as to leave the aea water in 
the apparatiu auperdbondasitly dilated to hold m perfect solntioa the whole of ita salt; 
in Act the sea water dlsohliTged throogh tiut cock contains only abont one-half per 
cent, more salt than it did when it first wteied the apparatns, which u a perfectly 
insignificant mcreascu 


different parts of the apparatns bemg made of sheet, riveted, galvanised Inm 
plates and of cost uaa, omineisted ina aubstuitial manpec by aczewa a^ hodts, wuh- 
out soldenng or taming of any kind or m any part, it » perfectly impossible that it 
should go ont of order by any aoddent short or those eases of .^ire auyeiire which, 
unfortimatdy, are too often the cause of the rum or wreck of the ship itself 

I disH naar give a description of the Jtg» 1887 and 1888, m which the same nnm- 
bers rqiresent the same or^ns. Fig 1887 u a section on the same plane, showing 
did' mode of acfiim of Ihe apparttns, without reference to the real position of its 
emutitiient ports. 1888 A a correct front elevation of the apparatns. 

1 shows Oe Aige entrsnoe tube fiir the sea water thu tube u connected to a Arge 
eodk, eommanicating with ttie aea throng the side or bottom of the shipi or else flanged 
to a much wnal l er |dpe eomeoted with a pnmp, by means of which the appmatos A 
supphed wtfh wata AtoUthe aea, which tbos penetrates mto the refr^exator 3, through 
the taba of conWwxlfiadoD 4, and thence putes Touid the sheaf of pipes 15, m Se 
said rafli g ei aite r, another eommnnicaumi tnbe 5, into the eondeneer 6 , as 

shown bgrtdhd krrpw^ m 19 the Aige vertical tube 6 , whence the surplus sea water 
pc^nl 19 the pipb 9, m the direotioa Industed by the arrows. 

The eoadeuanm Ma g thaa aw ptot^ fiUed tm with aeaiirater, on t^emng the eo^ 
ifi. theiba awi|jr paiiW g‘feea#i rtA 11 ABsmtpdie Aedaud priming box 19, and 
dkeneethM 


ifi. theiba wsty pauft g Areag5 idpe 11 Afiamtpdie Aedaud priming Im 19, and 
AeneetlHjm^l^Ae ISmto Aenai^^*atorl4,flahngitnptoaetetamleTal,regnAted 
hf ofWinfl^ Snfltstr^ vMt 10 to os fe maintafa the sea wata at ibb proper 
level A dia«A|WMter 14^ 

3 « If a hot&eald-oaae pervaded with nipea 15, pAcedthodaaa- 

Idly intt The ana wtoer beh^ itttvodtoed Into thu tcA^cator, oinealataa smtafl 
a toeaf of ^paa Ifi, hrid b tt wsas i theoy if, at aadi end of tte said leAi gefto r, ao 
that Aefradt water whaA has been MWdcaaedm the pipM 98 , nf Ae avapoteiiff 14, 
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4, tei^ pve atMUMotiaf Aa pips 1 with die nftwentor 8 

5, luge oouoeotlag the rolrigemtor 8 widi tm oondeoMr 8 . 

6, Cmdmutt, It » * eplboder eoitalDing m eboaf of pipei 17, into iriudi tbe 
jMo-ftSnted etetun ftom <he enqpontor » eondeiued ^ the eea.imter whieh mt- 
ronadetheBL 

7, luge oBdet tabe^ need omlj -when du ffifmtn u pot ^elow tbe lercl the 
sea. 

8, luge spnght taha^ ▼hvA, when the eppustui ie pleoed on deck ia tnnied 
npwudi, end u of uudx a lei^th that the eea -water which le foreed throngh die 
appuataa by meant of the piut|i^ or othervue^ may be raued a few ftet ahore the 
whole ^ipetatot, eo that Aere mqr he in the luge tube 8, a colomn of tea water 
higher than Ae oondenaer 6. in c^r to keep it qncte ftalL 

9, oreHlow pipe Ibr Aewaeape of the exoees or eea water 

10, eoA of the fhed pipe. 

11, toed pipe, one md of which is imerted m Ae oondenter 6, and the other end 
m the feed and priming box 19 It la ArooA this feed pipe 11, that Ae eea water 
M led feom tbe ^ of tbe ooDdenter into the feed and pru^g box IS, by opening the 
oook 10 to a tmtable degree, at said before, 1. 

15, feed and pmning box. It u a box into which, on opening the cock 10, Ae 
eeawater aoj^ied from Ae oendenaer 6, by pipe 11, paaset Arong^ pipe 18 mto the 
evapuator 14, which ia Ana fed wiA the proper qaanti^ of aes water This feed 
box reeeiree aleo any pruning which miebt be mcchaniculy prq}ected by or earned 

. along wiA the attain Arongb pipe 82 in ■nob a caae Ae pnming la then retumed 
to tneevaporatar 14, Aran^ pipe 18. « 

18, feed-pipe leading to Ae Bea»water to be eTSporated into Ae efraporator 14. 

14, eTapoiator It la a cylinder oontaming a sheaf of jupea SS, wiA their cape, 
S4. at each end, immeiaed ra Ae sea-water, part of whiA is to be evaporated 

18, Aeaf of pipes of Ae refrigerator 3, for tbe porpoee dT cooling Ae fresh 
water produced , hae already been deacnbed under Ho 8 

16, cape of Ae refrigerator 8, so arranged that by means of Ae divisiona reserved 
in the mud haps, Ae steam from Ae boiler, and Aat evolved from Ae evaporator 14, 
are boA made to travel to and fro Arongb the different |npes 18 conKentivelj, ao 
as eventoaliy to flow ont in a mixed and cold state Aroogh the eoA 8S mto the* 
filter 88, and finally Aroogt tbe tube 84 m a perfect state 

17, Aeaf of pipes plao^ between the two cape 18 iff the oondaiier 6, for Ae 
pnrpose of omdensuig Ae aEimted steam from Ae evapotator 14 

18, caps oovenng Ae ends of the sheaf of pipes 17 placed in the ooodenser 6. 

19, afiratmg pipe leading the air which separates from Ae sea water rcrand Ae 
^pes 17 of Ae condenser 6 into Ae steam-room or chamber iff Ae evaporator 14 
U ia by mcsaa of AiasArataiog ppeAsA. AftfreA wtou ccaideQBedmAeecin&e^^ 
6 becomes aSrated, and this adratum is acoomplubed as follows — 

As Ao steam from the evapmrator 14 enters Ae pipes wlAm Ae ocmdenser 6 at 
tha tag th f B Bf iC , t h » Mi A.thp q]q&9JL,ic.foUn3ra. that. Aa. sni.wiitea at. thA.tnii.of 
condmser 6 is toonght, as was alrea^ said nnder Na 11, to a temperatore which, 
at the top of the said condenser, la as high as S06* or S0B° Fahr. , Ais temperature, 
as we aim said, No. 11, gradually AmmiAes frimi the top downwards, bat at a zone 
oorTespoadmg to about the point muked by No 7, Ae temperatuie of Ae sea-water 
round the shtof of pipes 17 u Ndoced to about 140" Fahr As the air natimdlv con- 
Ctfned in sea-water begins to separate Aerefrnm at abont 180" Fabr , Aat m ^ sea 
waterronnd the Aeaf of ^pes 17, between Na 7 and the top of Ae condenser, becom- 
ing entirely liberated, asoende, by virtne of its ligbtu weight, to the ti^ of Ae taid 
oondenser 6 ; it then pasees thro^ Ae aetmAig pipe 19, and is Aen pooled into Ae 
steam-voom 87 of Ae evs^ontor 14, wherein it mmee wiA Ae eeGondary steam 
therem prodnoed by Ae ev^ioratuig pipes 88, Tl^ mixture of air and steam 
pasKS then Arowb vipeE 88 into Ae feed and primti^bmL 18, and Aenoe tbitngh 
P 9 e 81 into Ae mesf of pipee 17. The eir bong Aue abeorbed dnrmg Ae eon- 
denutiov of this leeondaiy steam, wiA whiA u was mixed, the condensed finch 
wator remltiog Aemfrom beeosnea Ans aaper-aBiated, and in paesiBg subsequently 
Anm# Ae'npik 88 of pqpe 80 into a portiim of Ae pipes 15 of Ae refrigerator 8, 
k mirti Acre wiA An iioa>«8ntod fresh watu, resi^tuig finmi Ae steam of the 
1rail«‘,'wMA has oo nd s o peian the ripes 88 of the evapontor l4,whuA oondensed 
water frowa Aioo^ nm frS into Ae ateaia>4nip 86, Aenoe along pipes 89 and 81, 
and Ibrmffi Ae eoek fl, into Ae eAer portion of p^ 15 of ^ refrigerator 8. 
The eoa d a ue d water firom Ae p^pea 80 iff Ae evaporator 14 beenmes aStated by Ae 
exoeu of air eontaiaed In the eend s need water at Ae pipea 17 iff A« oondenaer, in 
its jpasaags wlA the lafeer Annigfa Ac pipee IS of the refrlgentor 8,es iravtning 
«hieh Aeoembuedwalexi are cooled down to Aetempentow of the sea water touid 
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di« Mid thaaf tS npei in ^ nfrigentor And fhe iwiilt li, fttf dter fwniBg 
throngh tfa« Alter it flows «t 84 in the state of perftetitjr eold ftvA wnter, ibaraigUj 
aBinteL and of ^utteUeM qnalttj 

20, terel to vhieh the tea water mes in the aCnftag 19. 

21, pipe eondnctnig the nuxtare of steam and oir firom the feed and primbwAoK 
IS into tiie sheaf of pipes 17 the eondcnser S 

22, pipe leadmg the mixture of steam and air tram the emporator 14 into fee 
feed and priming-box 12, where any salt water, >rith which It mav he mixed, h 
arrested and returned to the eraporator 14, through pipe IS, while the pare steam, 
passing throogh pipe 21, is next condensed la the ueaf of pipes 17 the con- 
denser 6. 

28, sheaf of pipes immersed in the sea water 86 of the etaporator 14, and In 
whioh mpes the steam coming from the boiler through the Steam-pipe 85 is condesued, 
after which H flows as distilled bat noM-oftotad fresh water ipto the lower cap 24, 
and thence through pipe 25 into the steam-tnip 26, feenoe thronj^ pipes 29 and 81 
and cock. 41 into fee sheaf of pipes 16 of fee refrigentor 8 

24, opper and lower cape covering the two extremities of pipes 28 of the erapo- 
ratpr 14, into which pipes the steam from the boiler diffuses itself, and is oondsnsed, 
afftr which it flows in the state of distilled but non-aSistod frefe water, ferongh pipe 
26 into fhe steam-trap 26, and thence through pipes 29 and 81 into the pipes IS of the 
refrigentor S, in which it mixes with the oA-otinf water eomiog through pipe 80, 
mud passing throngh pipe 82 into the filter 38, finally issnes at pipe 84 in the state of 
coU, matchless, aerated fresh water, mmedtaf^ fit ^ eoatiiagffunu 

26, pipe for the exit at fee oondensed ncm-agiated fresh water from fhe sheaf of 
pipes 28, of fee evamrator 14, which water, after entenug fee steam tnp 26. issues 
therefrom throngh pipe 29, and then enters the refrigerator as already said. 

26, steam trap. It la a box containing n float 28, provided wife a plonger 
acung in snch a way feat when the box contains only ateam, or a ^ntitys^ con- 
densed water, not snfilcient to buoy the float, it (the plunger) closes fee exit pipe 29 , 
bat as soon as the condensed water has aconmiilated in qnannl^ sufficient to buoy fee 
float up, the plunger, of eonrse, nsiog wife the flost, no longer obstriteta the exit 

•pipe 29, snd accordingly fee condensed water may then escape as fast as it is 
prodnoed. 

27, small pet cooh on the top of fee cover of fee stcanffrap 26, 

28, float already described (26) 

29, pipe leading the oondensed noit-sdrated water from fee steam trap £6, ferongh 
pipe 81, into the pipes 16 of the refrigerator 8, m which it mixes wife fee Crated 
fresh water from the condenser 

80, pipes leading the condensed aerated water from fhe pipes 17 of fee condenser 
6, into fee pipes 15 of the refrigerator 8, in which it mixes with the non-aSrated 
water from fee steam trap 26. llua pipe is provided with two cocksy 88 and 89, 
for fee purpose of clesnidl; fee condenser 6 

81, pipe leading fee condensed iion.aSratedwstar from pipe 29 into fee pipes 15 ci 
fee refrigerator, in wbufe it mixes with the aSrated water from the eonduiaer 

82, exit-pipe and ooek, ferongh which the mixed distilled waters (aSratfd and noa- 
aBrated) i^r passing through the pipes of the refrigerator, enter fee Alter, 83. 

S3, mter flir reeaving fee condensed water from both the ev^iondar and fee 
condei^r, as feey issue in a mixed and oifld state from fee pipe* 15 of fee refld- 
gmrator 8, ferongh cock and pipe 83. ■ • 

84, pipe for fee final exit of fee perfect aBrated fresh water 

85, sterna pipe and cock leading the steam more or less under psestors from any 
desenntion of boiler to fee pipes 28 of the evaporator 14 It is eonneoted at one 
end with the stemn boOer, and at fhe ofeer wife fee npphr «ap 24, of fee ernporatiog 
pipes S3 

86, sea water, to he evaporated by the «4eam-pipes 28, of fee evaporator 14 

37, steam room, or space into which fee air naturally eontifeied m fee sea water 
naed for eondenssbon m the condenser 6, u poured throng the mdrsUng pipe 19, so 
as to mix with fee steam generated "by fee pipes 28 of the arrapmrator. 

88 and 80, two cocks off pipe 80, placed between fee oondenaer 9 and fee refU- 
gerator 8, Cor fee purpose of clearing fee pipea 17 the condenser 6. * 

40 and 41, two corks ]dsoed on pipe 81, fbr fee pn^ose of clearing fee ]^pet 28 
of fee evaporator 14 and steam trap 26 , 

42, cock idaeed betweoi the cap 16 of fee refrigerator 8, and fee each 82, ffav'tlie 
jmipoae of cleaning fee pipes 16 fee rtfrignrater 8. 

48, riMS water-gange. 

44, vraatUng-pipe. It is a small pipe, oiw end of which ism oonisioiiioatifNiwldi 
fee tewer cap 18 of fee oonden8lng*pipea 17, aaA the other end is open lo fee 
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n* oIjMt «r Ok pme u wt 4»l7 to noon pninre ftxw tibo 
(Qrh^^ bat libcinie toAftod an e»t tbr tbe eaitfew of «ir g^atfoaxti. 

49, teiu oodc. 

44 . mwaisff r cier rod i& dio fesdjMid srumHur-boZi ‘ 

TlieK%Bg«o be done u, of oouu, to^m ^ aw^tat vttb m« wter 
This u dono ettabiiahiiir a oomiaiimeatfa» betveeo tbe fappcratiu and die eea 
water roaad the ■hiK Thiiii eanlj dooebj taniiog on die large coelu, or Kingston 
Tdve% oQBBeetad iridi the huge 'onfloes a and 7 (>ee the fibres), whereapon the 
salt water iminediately flHs np both die refhgeiator 3 throogfa the paunge 4 and the 
eondenser 6 thiongh the jmeeige^ np to a oeitain point SO of the aerating pipe. 

t^eniog now tbe cock 10 of thefted pipe 11 the eca water will pan fron the con- 
denser 3 jatotbe feed and inisiuig box 12 and thence diroogb pipe 13 into the erapo* 
ntor l4,wfaeiaitBbo4^beallowedto>ieei9toabootooe4hiidof tbe ^ass 48, 

when die oo^ 10 di^dd be shut op. The apparatae being thus cuirged with ita 
proper qoasttV of aea water t the eteem-boiler being ready to femish the neeeeiarT 
tteam, and aualtdng, of oonzae, that tbe ateam pipe 89 u in oommiuiieadon with 
the aaid boiler, the next dung to be done u to open the ateam ooek, 89, shutting at 
die Mine time the ooeka 89, 41, and 81, and tqwning eoeks 38, 40, and 42, and flke- 
wM die email pet eock 27 of the ateam trap 26 On tqieDmg tlua email pet 0 <bIc 
27 wahtng bu va will at fint raih wtt , but, pteiently, ateam will uaoe ftom it^ it 
eboidd then be doaed more and more gradnalW as the ateam is seen lasuing from it 
with rapidj^i and it shoold eventnally be left a&aott, but not altogether, Ant up, eq 
as to Imre only room for ihe smidlest passible wreath of steam slowly to issue from it. 
As soon as the Bteam'oock 89 is open, die steam from the boiler will rush through 
that cook mto the sheaf of idses 23 of the eraporator 14, in which p^ee it will be 
ccmdeosed by the eea water which sarronuds them, and it wiU then flow in the state 
of ooBdensed non aSrated distilled water throngh the pipe 29 into the steam trap 
26 , IiAmp the float 28, and passmg diiotigh pipe 29, will flow through cock 40, ita 
fenber pogresB bemg intcrcqtted V 41» whIA is Aor, as said before As soon 
as the condensed water flows out in a clear state from ooek 40, shut it, and open cock 

41, so thatSt may pau mto the pipes 19 ctf the refrigerator 3, and out at cock 42. 

In a few mommitB the condensed water will flow out m a clear state from that cock,^ 

42, which shoald then be closed, opemog at the same tune cock 82, ao Aat it maj 
pass into the Alter 38. ui' 

But the steam withm the aheaf of pipes 23 of Ae evaporator 14 soon Imngs Ae eea 
srafer round Aem to Ae boibng ^mt, and oonverts part of it into steam. This 
pore seeonda^ steam from the evaporator, isbatng Aen from Ac jHiming-box 12, 
paaaee Arough pipe 21 into Ae pipes 17 immersA in Ae salt water of the con* 
denser 4, and being eondensed in Ae mid pipes, » allowed to flow out at Ae cook 88 
(which has been opened at starting), as long as it is not eLear In a abort tune, how- 
ever, it will flow out from that o^, 38, in a perfectly clear state , when Ais tekes 
place Ant Ak ooek 88, and open cock 89,whereupOD it wiftflow into the pipes 19 of 
the rdk^erator 3, m which pipa it snll mix with piat coming from Ae pipes 23 of 
theevapontor 14, and flow with ft throngh the said Tupes 16, and thence mto the filter 
38 throogh tbe c^ 82, the whcde iisoing finally mm Ae filter 88 Aroogb pipe 84^ 
m the state of perfect Anted flreA water 

From Ais hn«f descnptian of my manne firesh-wtfer iqipaiatue it may be seen 
Aat a qaantity of freA water is prsdoced tUwffgt Ambit tAt wliiehcan be evaporated 
frftm any boiler whatever, and mdeed by increasiiig the number of evaporators 1 lb 
of coals may Ans be made to yidd 80 or 40 Iba. of fteih water of matAlees qoahty 
Tint Ae amali volume Ae appanttas, Ae larm qnantily of freA adrated water 
whtoh it prodnom*, at an ezfremdy small coet, its perfect ani^y, permanent order, 
and tbe eaee with wluA it can A diflconneeted and all its jMurta reached, not only 
render it pre-eminmitlr stufed to naval purposes, bat likewise to such stations or 
plaees as srcdeflment m one of the flm aeceeianes of life, ealnbrions freA water, or .. 
whew it cannot te bbtojitod at all, or only in an lOSoAcient, preoBnoosi, or expensive 
inatuier.-*>A. K. 


The foSowui^ ktten wen nddressed to t A Eifltor in reply to an inqmry made by 
hfan as^to tbe eaJae of Dr. fi^onnandy’e inventwo. * 

• “OanramautBialsrallan. Board, 

«■ Mr,-I MU dIrMledlw Um tbaifrAno CommiMloiKra to of 

Ihe SSA UlttaM.tiMaeottes to he Ihintstod with any nUaiee they noy ptmew u to Hw food or U1 
olliKta eruw uw afOr KosiiMMd^'^i dloOM-wotar on board ewisrau ahipk 
“Innnly laio «o aeoualW you that the CoBunUrinoara havo|iloeBd ou boai4 aoforal ofaio Tondxram 
lUpa Dr Nonoauf^ ^pamtM Car dlttUUng froth freaa attl walar. and that the r<«oitt AM 


-• " ' ' ' ■ 

^ * An ayporgim 4ft. 6 Imhlgh, > h. lone, and S it. wide, produoM acieait M fls»ans of betti wtoar t« 
mVe 
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mt • 


OMThm «» ttt reoalnA tt«rn diair «i 


la thorn 'rnwh (orto an 




ouenttan tot&e matter) aw indfarml^ m a Atvouratale cfaarac(»»aoe gufliqm«t4vlM^tu 
tlHMd that the water hu at 8ni on liivtpld latte ahirh lub.eqtiendT '*Mt eft Tw ^Obnttf onMe 
froiQ aome eeddmcal cireuDiatance ia the parUeuUr machtae^ aa AMdom frem 1iial|iH%4a one af the 
w»»ii. charaeteriitict of the water 

“ 1 endoia, for roar laformiulim, mtriwti foom the oartal reporta made te ihU %o«r4 far tfadr 
tw^gsoDf «Bd thendoalalemlcntloa J^enld. reepartfos of theweerr and It* 

, »l,haMtlMfeanwrteb^rir, 

, ^ Yoor obedintt arrrant, 

Vhj* "h WauMir, Amwtorir ** 


.Kzitacf /ram tie report ofJ>r Dmeaii, Imwufrahon Ageat, on the ahip « Coiffiaaoe ** 
dated Art Adelaide, lOtA Jan 1859 — , 


“ A dlatUllBg appnratuf, loTented by Dr Ifennaady, waa tent mit in the ' Onnflaaoe * to teat ita 
ettdnttj 

There are two mat objection* to water dlttlllrd in the ordlnarr nanaer ] the drat fa, that water 
thai obtataed la wuhoiit air, I* unpalatable and lodlgeitible I the arcond la, that tt contia^ while fo 
the proM** of dlatHlation, an empfteuuiatio odour and taata ( in foot, ordinary diatUled water la aoid to 
be Indlgeitible and uuieona ^ * 

Theae two otijecttooa appear to be nerfoetly met by Dr Ifomiafldr a foauntlM , the water 
Ubtalned by hli proeeaa la perfoetlyMUlable, well aSrated, and dnold of tnell 

Ourlnf the paataye of the ‘ OonSance,' neaily eleven thouaand Ballona of water were dlitnied, 
and I* repmted by the aurgeon laparlntendeat to have been of moat ezcellnu qualify, and prefcrrod fay 
the amigraiita to Ibe water ahlpped on board In cadia ” 

Extract from, de JRtporf of Dr, CSairoS on f&c Jap ** CbMwajr.” dtUed MJhoeTae, 
SOfA 5epf 1858 — 


. *' The qrnih^ of the wnter pradumi woe, In my oplnloa. ezceHenh and moat aereoable fo taate i am^ 
li> far Bi my obaervadoti went, moat wbulaaome, to fact, during the hot waather 1 eonaldered It qoUe a 
luznry i and I regretted muoh that the quanti^ produeed waa not greater It waa alto pre&«red by 
the paotengera to aUp’a water ” 


Extract from, the Report gf Dr, Creme on the Jap **Foreet JfonoivA,’' dated 
Sj/dwy, Jan. SA, 1869 — 

"The candeoaed water waa veij good, ezcelUng in bleemeat and purity, and mueh morundetohle 
than ear woMr 1 had ever prerloiMiy Joen on board iblp, being not unlike tbe »lu water ao mucnWeeined 
to the Wokt Indtea The water, ae It came from tbe wperatua, poaaewed a alight prcnlUr tuate, wbteh 
varied in degree with the puri^ of tbe aeo water empluyed In Iti production and nhitb ^aapprared on 
oxpoaure to the oir Tbia peculur twte 1 attnbnte partly to the exceealve aeration of ehr condenird 
water, aa I have noticed a almllar taitp In aoda>water that haa been adulterated for cheapneai' tahCL with 
conunon afr, and partly to empyreumatle product! otitained (tom the dettriioUvo dutlliatlon of organic 
linpuntlea conulned in tbe tea water auhjeeted to dfaUllatlon ” 

Extract from the Report of Dr ^tieryon fftg ** Morrtfihre^ dated Calcutta, ISM 
Jlfap, 1869 — 

The emlgranta did not at Snt like the dlatlHed water, but graduallv got areii'bitned to It, and after, 
warda to pr^ it to the ordinary water Tboia drinking It teemed bettor In health than the panple 
lulng the other water, and more free from howel oomplainta. ) would, therefore, atrongly lecomraend 
Chat the water piepared fMin Dr Normaiidr'a apparatua be gnierully uaed In nil ahtpi carrying Cnoliea, 
aa. Id my oplnfon, It la not only whaleiome.lmt perfectly free ftom all impuritlea, beihiea not to Imhla 
to duomsr the bouel* a* the cornmni water " 


Extract fiom tbe R^ffi qf Mr Jawea Croelp, Immigration Agent at Brftuh 
Cfutana, on the ehtp “ Quin ^Me Eaet," dated JBntuk Gmana, IBM Oef 1839 — 

I found alto Dr Sormaody i adlniNhik uiatilllhg unurottaa lii lilil openuifoi itla almoil Impoialble 
to apeak In too fovourabla terma of thla mparotoa, capable of producing ore hundred gallona a day— with 
the oouf amptMo, ( think, of oatf eight buabeli of coa)a— of water ^rpaiwntly aa pare and wholeaomo aa 
could be drunk, and taken from elixigtlde the dilp, ttou tlie muddy and tnpnre water of the Deenorara 
river " 

Extract of a letter from Dr L. S Crane, surgeon supermtendemt tf the ehtp 
DetwiuAtre,** dtded Coeomda, S7M December, 1859 ^ • 


The “ DcTonsUre ** traa dismuted in a hnmeane, which the apparatog on deek 
wee iqjarad. 

>* sine* the water apparatna waa broken, the hretth of tho Coolwe haa deterinrated After oareTal 
obaeraatlou I can And no other cauae tor the dyientery and dlarrhcca privaillna than tba water thm 
drink The ventilation la eacallcot, the between deefca^ve been kept beawtniily clean and diw— tho 
food fa good end well nMfted The ricev earon, hat hem afaniMg to a tmuia ewieBLbot tfaod faa wte a 
that ariae from had ^r, — low foveta and cholera, — have not made tbalr appeuance Bealdai tba «t*w 
have auftbied veaymuim more than tho Covllea, and the only eonditloD oommem to both ii tbe water thity 
dilnk " a 


Extraatefm leUerfrom ife. C Chapman, eurgeon euperaUendentof the eh^ •‘EuedheJ’ 
to 8 Wdeott, Be^, dated Jiltdraa, 83rd Jattuary, 1860 • 

WATEB8, MTlSlERAr< Tboae watm which omtoin wMi apr^Orthm of fwMsn 
matter aa twader di«m tomlly nnflg for osdiury parpoaea, and ^*e tbmn a aanaiMe 
flamiitv and a speeifie actloii npiBi tbe amiaal eeonoinj. an eaUed ndaeml waMM. 
'Hiflgr Biw wafioag in Iheir eompoeitioB, teu^entne, aM is their effimt apfta 41 m 
ajsten fn r^pml to temvemtore they «to dirUed into awna, Mcnao^ lU oetd. 



fm wATEassmsm^ 


aiisi ts^j^spris 

Mill m jwte «Md octMoaia <f Uine ud OttgBMii. Mc^^ 

&dbM 'witan «on«iln, in seMtd, nltt of soda airf Sue, or of uigiiMui 
aid Brno, iiiih etilMMie add Hid oxide of irao. mt imitm 

liaTem deeded a^pde tastet llw von is sometiioea m the state d aa oxide, held in 
eol| ifa< M bj carimDio acid, exists as a salpbate^ and scmietiniet both as a 

8iil|diaie and oarixWe. Aijfsdiiiieoitt watna are easilj looogaised their disagree* 

able sbmII, aid tiiev pv|>er^ of taraiduiig BilTer and eoppm 

Dr Gairdser, in Us NatmU Hulorjf of Jlftasrof ona Tkormal Sjpnagt, has en- 
deaTonred to generalise 4ie omneetion between the eompoaitimi of minecal waters 
and the ro^ ramations from whleh tow flow* !• “ The salts held in eolation in 
mineral waters hava'iio oonneotion widi tne aeld, aaline, or earthy matter which enter 
into die oonpoution of the rooks whidi they traeene in thnr passago to the tarfaoe 
of the earth. X The mraend walen of the pidmltiTe ifannatioDs nre almost all 
daennaL and generally possess a rery high temperatiire. Their predominaDt im- 
pregnation ia snlphiovttM hydrogen gas;, free carbonic acid ga& carbonate of soda, 
and m general, s^tt with a base of soda, sUica, few calcareous sslts, except csrbmiBte 
of lime m some pecuUar sitaadons, and bat a small quantity of iron 8 The waters 
of die tranndoa and older aeocndarr tormatimis portieipate in those belongtng to the 
prualttre Tocka They are gmierally of a Ibwer tempmture, though some of them 
are still Tery hot ; free earbmucaeid u moeh leu oommciD,and Bulphurettedhydny^ 
is almost entirely absent Balta of sods still predo m i n ate, bat carbonate is not so 
common , ■nlldiate of lime is found in the giwter number of these waters , silica 
exists m but two or three exsmplu 4 The watera of the newer secondary sad 
terbas^ formaticnis am as disunolly eharacterised as those of the prlnutiTe rocka 
placed at die other extremity of the senes. They are all cold. Free oarbonic aeid is 
almost entirely abeent Th^r predominant ingredients are the carbonate and lalphste 
of lime, Sblpute of Tn«gn«<nif^ and oxide of iron 6 The trachytio and bssaltie 
famnattona, and modem Yoloanic Todts, present in tbeir mineral waters many of the 
cmmnstBiices of temperature and composition which are foond in the waters ot 
granite and other primib*v> rocb Sulpharetted hydrogen, carbonic am^ earbonare 
ffi soda, carbcmate of Ume, and sibca reappear, and many contain the free snlpharic 
and nuinatio acids The sulphate of lime, nugneuan salts, and oxide of iron, are 
again wanting: 6 It is often fbond that the mineral waters of a district have almost 
the same composition, in which case they generally Issue frrom the crystalline and 
independent Ibnnations. In other cases toey are salgeet to gteat vaneties within a 
compancively limited spacer so that waters of a totally dmesent composition nee 
close to eseh other when they emerge from aedimentan rods 

Sir Charles Lyeli,ui hts Addreu at the meeting the Antidi Aasoeiation at Bath, 

stated that i “BotwiftistandiDg the general pemstency In character of nunenl waters 
and hot springs ever srace th^ were first known to^na, we find on inqnuy that some 
tow of even in histtoiosl times hara keen sulyect to great changes. These have 

happened damg ea^quaku whidi have been violoit enongh to disturb the sub- 
terranean drainage and alter the shape of the flasorai up wh>eh the waters ascend 
Thus, during the great earthquake at Lisbon in 1755, the temperatoie of Sw spring 
e called In Bonnse de la Reine at Bsgndres de Sachon, in the f^reneea, was soddeniy 
raised is nuudi as 75° F. or changed from a cold spnug to one cf F., a heat 
whioh it has since retaiaed. It ia also recorded that the hot spflngs at Bagndres de 
Bigom, in the same moantam-ehain, becaine soddeniy cold during a great earthqiuke 
wueh ia 16fi0 threw down several hooau in that town It has been ascertained that 


the hot spnnn of the Fneneea, the Alpe, and many ofiier regions, are sitaated in 
lines aiong v^iob the rodm have been rent, and ns^y where they have been dis- 
placed or fruited.** 

In thje regions where voloanio ernptfons still oeeaaioiuUy occur, hot water springs 
are found la gr ea t abandonee , sometimu the waton of these Bpnugi atlido a bmliug 
tefiiperanire, and aome emit steam considerably above ^liag point These springs 
are flLost coaupkmoas In dlvtiiels where, ai In central France, and the Eitol In Qer- 
many, there an mdicaliOM that the internal firfr have comparatively reoently beeomo 
doimimt Thera are axe^oos to ibis rale whue the earth has bemi violently 
eoaraked by uodara eMthqaalus. 

At Csrlsbsd, in Bohemia, ihere are some verv importaat mineral wriogs i <me of 
these IS a very ooUoos stream, gnsbiiig aitb great vehemetiee , n is iaulerably 
hot to tmuh, said bods 19 win great tnj Sts tentpentnre is Fshv. Tim 
analysis of Bcrselliis shows the wslen of frb spnng to coatsia 1 — 



‘WATEB(?» MIKEBAXi. 


auMwte of ioda<‘ 
OasWate«f«oda 
Hanate of loda - 
Cifbanate of 11m 
Haate of Hns ' •• 

PboBpbate oClim 
CHbonate of ottoatites 
CaiboBRte of magnesia 
Phos^ate of alumina • 
Carbonate of uungaiKae 
BUex . > . 


4^14 

HMOO 

l-OW 

081S]» 

0'00381 

<WM»19 

0Dd097 

018SS1 

0^0084 

atraoe 

0D7904 


Total 


646389 


Benelins foand fliat the sabstaneeB dissolved by earbomo add m tbls spring 
orystallise oat, -when the earbonte acid eseapes, independently of tiie dnmnutum of 
tile liqmd, but that the magnesia and eilieio acid were not depodted until the eva< 
poration had taken plaoei The deposit of tins stream le the so oalled spnHfe&Ama 
The following is the analysie of three different specimens (the eompoaition is very 
vanabla under diffinent oucomstances) by Berzelina. 






I 

ij 

JIL 

Qaibonate of lima > 




97 00 

96 47 

48 30 

„ of strontia 




0-32 

080 


Phosphate of lime - 



- 1 

f 



„ of alumina - 



\ 

0 6»4 



„ ofiron - 



- J 

1 



Basic phoqihBte ofiron 







Carbonate of iron - 



• 




Fluonde of caloinm 



• 

0 69 



Silidc acid . . - 



- 

- 


895 

Water - - - . 



- 

140 1 

159 

9*00 

Total - 



- 


99 94 

100*00 


I Is a brown fibrous and very bard spntddstanet used f(« the mannfoeture of 
ornaments. 

XI, Spnd^Hone which u deposited upon tin boilers in whidi watn is evapoTatel 
for prepanng the Cdtlsbod salt 

*III A pecnltar kind oS^nukbtau, which is formed lonnd an opening in the emit 
where the water oonstan^ drops, and is exposed to sunoltaneons oxidation and 
ev^tatlbn • 

Deposits ftom tbe warm qnings (158° F ) d the Kochbrniinen at Wiesbaden — 


• 




1 

II 

in 







* 1 

Carbonate of lime * 

. 

. 

- 

18663 

90-786 

94839 

,, of magnesia 

• 

. 

- 

trace 

0 497 


H protoxide of manganeso - 

Solpbate of lime .... 

“ 

trace 

trace 

trace 

0 018 

Mill 

„ of baryta - 
„ of strootfo - 



i 

0164 

trace 

0053 

Peroxide d iron 




61 103 

4 884 

3 293 

Oxide of ooppn 




tmoe 

trace 

11 

Alnmma- 




trace 

trace 

Arsenie amd > 




1736 

0131 

0-050 

Phosphorio add 

* 



0-075 

trace 

trace 

SUioa - - • 




10447 

1171 

0 458 

&licato of lime 


m m 


8846 

— 


Organic matter 

Sduble aslts . 


m w 


trace 

tnee 

trace • 


• • 


trace 

baee 

tcaee 

Water and loM 




9 446 

8878 

1767 

> Total • 




100-009 

lOOOOQ 

UKKtOS 























iM» wATBitfl; iratmAii. 

V UtaMw lir «i«a <lM a dtpuk fate «4i«Un». 

AwmBl- 

II, %nter from the S^rodeOwikMi. 

UL Sinter takes flnosa s duobaive-cliiBsel Is a dry itate, 

The Mtroa^ ibe ample auioe quin^v u that of tbe rUk^ d Seidbtr fa 
Jlo2KmJa,ja>eat lime Asm TIus Ja a cold ^isiag. fire juste of Jta 

water ooatafne— ' 


Beeinona matter « 
Carbonate of ™*e"<*t* 
jSalphate of magseifa ' 
Sa^li^f^Boda • 
Solphirte of lima - 
Carbooate of hme • 
Gubonlo albld 


n 

1410 

841* 

36 

19 

6 


Thaee waten are generally converted mto a t^d temperature liefbre being drank 
The noxtore wM as Seidlita powden has no resemblance u oonqioation to the real 
«lti of that name. ^ 

Dopoaita fttan cold apnngs recently analysed, very atrikingly sthov the miniite 
^npaMy of oarhonate* deposted by their waters 



I 

11 

HI 

IV 

B 

vv 

Peroxide (rf iron 

67 30 

65 80 

53 88 



58 10 

Seeqjpoxide of xnaD-\ 


0 76 

6 96 

trace 



ganeee - - / 





Lime - . . 

6 68 

015 


* . 



Magaarir- 


0 04 

013 

te ■ 

• . 

■ « 

Protoxide of Iron 
Caibonate of lime • 


• 

168 

311 

3 86 

4 60 

„ magnesia - 

- 

- 

- 

106 

0S3 

0 67 

Ainmiaa > . - 

SDlpfannoaefd - 

0 64 

_ 



8 97 

3 91 

Silica, soluble - • I 

m m 

0 43 

6 91 

500 

300 


Anenio - 
Anenioas add • 

0*06 

0 96 

0^5 

005 

003 

0 06 

Copper - _ - 
Tin - - , - 


O-OI?! 
0 008/ 

0001 

/trace 

“ » 

■ 

Water 

sss*-) 

36 88 

33-93 

/1800 

9003 

19 5! 

Organic matter 

0 54/ 

\l6 80 

1619 

12 38 

Sand - . . 

589 

6 03 

€71 

16 41 

3 97 

3 73 

CaiWiie amd - \ 

615 

- 

186 

_ . 

. - 

Loto - - / 

- 

- 

- - 

BEI' 

- - 

Total . - 

100 00 

i 100 1 




100 00 
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c * 


L Than the acddnlons qudng at Didbnig 

II and III From the Bade and TehikqueUe of Alezisbad upon the Harta 

rv. From a aprmg at Toia 

Y From a Sfprmg at Uaddmne de Fkmreiia. 

YL From a spring near TMtlcHiae. 

There are aaiiy wy eedebsated jalneiSl in En gla n d { omoog the 

important xm be ennmefsted tiioee of Baxton, Arrogate, CMltenham, Leamington, 
Timbnlge, E^^aomt and Bath. 

Sr Oiaziea Lyell aUtea (m Ae aame addresses beibrr alluded to) fimt The 
thentpl watos of Bath are ftr from bong conspicnona imong Bonm^ hot iqnlngs 
ibr iba ^naatity nf srinenil matter contained da thma m pnpoartioa to the water 
whiehaote aa aaolventt ym Profreaor Bamsay has calsalated that If the salphateaof 
lime and of aoda, and the dloridee of aodinm and m^eshun, and other minenl 
Ingredients vhwh th^ eontaln. were eolidifled, th^ wonld form in one year a aqaare 
ookam 9 feetla dlaoMtor and noleai than 140fbet in bai^” *' Dr DtnbeOT^after 
devotii^n bobA to tkeimt^yiia of the Bath waters in 1888. aaoertained the 
duly evolatMb of nitrogen gas ametmted to no less than SSO onbie AM in Tolame. 

0 















Wax. »» 

hot tfiiisifiLkdt Ifr JMy 
iihoofa ihAMborOr^m 

oH opifon from tl7« 40 

Fahf In i ooppor miM near Rednth in Gomwall, thoi* Ji a hot i^hend oprhkg of 
alwnt the BBme tempqanin ao Ae Bath watem. pfoftjaor Booooe, P B.&, anat^M 
the Bath waten, mora paitfealerlT the irator of the King*! Bath apriag | he friaiid 
It contained etroDtinm, htfaimn, mlphate of calcium, uagnealnu, and a Bnall qoaafi^ 
of copper 

Dr Maspntt, in a letter addreseed to the editor of Os CSiemieal Bem eays 
*‘The tiiermal a pring a of Buztcm laaoe from fiaaares in the caleaieoaa rooiB) and 
are attended \>f often repeated hat anapended Tolinnea of gaa^ irhleh ecoape partly 
as large babblea, and paitlT in oonnfleae nunate redelde of -water, gtrmg to the 
hqtdd freebly eolleoted In glaae reeaela all ft>e appeaianee of iwrated water Aa it 
g^lea ap, die -watm- is elear, narkhnm and mmoat taataleea. The tenpetatare 
& a hole ahofre 82^ Fahr , and Ae spe^o gtarlty 1*000839 The moat temaxh- 
able deeinxe of Ae Boxton water ia the very luige quantity <rf nitrogen -nhieh It 
eriaeentee.” 


Th£i gu^ IM netaiki, la not only eliaMeteilifl« < 
tfansaged front rolomne onfcn daring cfopiiotta. < 
TolanlieM anbiteaeea diaebaiged by the Bath weseta. 
'n» tempecatare of the Bath waters raHea in diff 


CiMe Mtn 
par gdlon. 


Nitrogen 204 00 

Ftee earbonic acid - -- -- -- 350 


^e analysiB made by Dr Mnspiatt of the Boxton la aa followi ’» 

Ormbii In tba 
Imparial ^oo. 

Ghrbooate hme, CaOCOt * - - - ' " - 85 ff 

Carbonate of magoeala, MgOCOa > - - - *■ - 8741 

Carbonate of non, FeOCOs - - ^082 

Chloride of ealeinm, CaCl 1-227 

Chloride of magnesinm, MgCl 0468 

Chlonde of Bodmm, NaCl 2406 

Chlonde of potaadam, KCl - - - - *• - - 0 260 

Snlphate of Lme, GaOSO 0330 

Sihoic acid, SiO, --------- 1 CM 4 

Organic matter 0341 

Phosphate of lime and alnmina, floonle of caldnm, nitno 

add, 1 07 6 

10 SIO 


The odebrated Oeyoen of Ireland are the hottest known springs in the -world 
Aom expemnents madh 6 y AMssor Bbnaea, wv J«*nr Cked- at tfta dtepdr of craiy 
74 Ibet, at the bottom of the tube a cdamn of -water may be m a state of rest, and 
yet poasesB a beat of 120 ^ C or 248 F What then will be ttie temperatore of 
so^ water at the depth of a few thousand fret ? The Geyser water oontaini in 
10,000 iprtB 


BtUoieaoid - - . . 

Soda 

Chlonde of sodium 
Snlphate of sodium (magnesia) 
Sulphate of Jme • - - 


FordibamBer 

Ftsff 

- 4-09 

8-00 

- 182 

— 

• 168 

168 

- 068 

1 38 

- 084 

— 

7-96 

11*00 


s 


By coding alone abonf mie tenth of die ailiotc aeid aepaxatea , for the -water 
nhiA Forobhimmer reeeird in sealed flaAs heeame dondy, and left that qifontity 
ofaiilea * 

WATTLE BABZ. See Banx. 

WAX iCve, Fr.; WiwA^ Germ ) ia the sabstanee which foRoa Ae ccais of besa. 
It wM long nqppe^ to be daiTedfroin foe poQen of pasnta, swalldwed by these 
inaeetB, aadmmVTiHdedniider Aia new fima; hot it has been paored the cne- 
rfanentA Srst of Ifr. BantM, and niwe especially of U. Baber, to be the peonOar 
siecCTtoBB.aCa«rtsiawg4a,whliAfoiraaavatttf Qie ™ aUia c asitnatadon.qtoeidea 



WAX 


OifiWaf 

akbAnaealhMe iMiiBt7be«linmAi»*]ioiadM0r^tBg^ dT wn^lia b 
ptttn ii|Mm eaelL ngamt Urn m noa^ faowera; ander At rii^ of At jttUt 
RDd Atqaeen. Bm3i indi^nl 1 m» tidy vuc aaei, or mmcibcf i Ibr At flnt 

ltd Aela«tiii% anaotjfftridtdiriA Atta. U. Baber aatiiBedlAotdfl^iireeiit 
expecineatt Aatbtee, Aongh M. wiA honey or tnmr alone, pradaoad nererAelm 
a Terr eamdenhb qoutzty of wax* Aof pfonng that Aey not men coOeoton 
of Att aabetanoe from AtTegetoMe kisgAmi. The poUea ofpbniieeryeBlhr At 
noaiuhnmit «f ^ laim 

But mx txieti also at a TegptaUe prodoot, and may, A thie poAt of rwir, be 




WEAVWa 


WvJfK»M39ae««driteratodirJfriteBriM, «U^«ui te ib j^rnWHitf 1» 
LebeUmn vlMBoiiljri& l-KNbjart Itnaf Iwxveo^pmeA^diaidmif 

iiia»ut«opsrt><ir aptiMiogviihiratei^cBdaddfaiifiiofltatetif l6ta TImih» 

oi|utate tiiBS obtsmad is md to esbibit ft v«ry high defree Bfaoliddj’. 

W^ix Caxdlbb. — W iix oontaiai 81 79 parti of caiboa n 140, whleh geaecito l|p 
combtotioD 900 pftrtf <d oarboaio aoid gft« Now; rinea 1S9 gntan of wax coottiMW 
the avenge eoDiampttoa «f a candle per how, tbeie will gmerato 376 gnuaa of eap> 
boaie acid, equTalentinTolftjiM to 800 coble inehei of gas. Aoootdug to the noat 
exact enpenments on respmtieo, a nan of ordinary size lUschazgM fSrwa his Iniogs 
16S2 enbie inches of oarbome a^ gas per how, which » very nearly the dooMe of 
Ac qnsDtity prodoeed from the wax candle Heoee the oombostioa of two each 
oandlea ntiatea the air nmob the same as the breathing of oae man. A tallow eudk, 
three or four in the pound, geaeratea nearly the eame qnaidlhy ^ carboido a«d as the 
wax candle, tor though tallow containa only 79 per oent of oarb|ni, faurtnd of 81 76, 
yet It eonanmea ao mneh toater, aa thereby to eonpenaate tolly ftnr thia difEerenee. 

When a talhrw eandle of 8 to the lb. is not snnfihd, it loaea m intenaity, in 80 
minatee, 80 hnndfedths, and in 39 minutes 68 hundredths} In whieh dim state it 
remaina Btationary, yet atill oonsnming nearly the same proportion of tallow A wax 
candle attains to its greatest intensity of light when its wirk has reached the greatest 
length, and begins to bend out of the fiamei. The reason of thu difference u; that 
only the lower part of the wick m the tallow eandle is charged witii the ^ ao aa to 
^it Inmiaitorous rapow, while the npper part remaioB arj , whereas, in the wax 
candle the oombuBtible anbetance being less toaible emd ToIatUr, allows a greater 
lenipb of the wiok to be charged by capillary attractiim, and of eoinse toemit a longer 
tram o( light 

War mparted ta 1868 oad 1864. 



Cvti 

Computed 
rval reliM 

Cwte. 

ConiHited 

realTSiai 

Wax bees — Bleached 

- 415 

4,626 

682 

6,987 

Unbleached 

- 4,818 

39,390 

8,380 

7<V48 

Vitgetable - - - 

- 11,997 

38,571 

4,230 

18,768 


WA!^ MINERAI,, or Ozocenft; la a solid, of a brown eolonr, of sanoas abadet, 
tranaln^nt and fusible like bees’ wax} slightly bitommodrto the smell, of a toliated 
texCore Its specific granty vanes from o 94 to <^97 Candles hare been made of 
It which give a tolerable light It occors at the toot of toe Carpatoiana near Slanik, 
beneato a bed of bitummona slate-clay, in masaea of 80 to 100 pounda weight 
It IS associated with variegated sandstone, roito sate, maH beds of coal (lignite?). It 
A analogotu to katehetuie Ozoeente has been discovered at Urpeto colliery, near 
Newcastle, 60 totboms beneath the surface. 


WEAVING (^Tutage, Fr } WeAerei, Germ ) la performed by the implement called 
loom in Eogliah, nAi«r d htur in French, and wtb^stuhl m German. The proocss of 
warping nmat always precede weaving Its object is to arrange all the longitodinal 
threads, which are to 
form toe chain of toe 
web, alongude of eadi 
other in one peiallel 
plane flheh a number 
of bobbmi, filled with 
yam, mnat therefore be 
taken as will tomisb the 
, •qnaotityieqniredtorthe 
length of toe intended 
piece of cloth One- 
aixth of that nombsr 
of bobbma is nsnally 
mounted at onoe m toe 
warp null, being set 
loo^y ia a bonsoaital 
direetton upon wm 
akewera, or spindlei, la 
A SQuaM ftamd, io that 
toey mw revalve, and 
give off dteyam flae^y. 

The waiper sits at x, 

1889, en^ causes the reel B to renAve, by tafntog temid with his heal 
wheel c,wito toe CBdlesan^ or bend B; Thebdbtes filed wflh yam are pWd ib 
YteLltt • 8X • 



wm WjUMTl^ 

tajlM«WiV«M«aooa{v«r«lw0O«ici»roa9dAe«enin;«kaft«fA«sw/ft Jfy 

ij&AnlB •BsrttiMam tte teid ilvaiQhjmvIi ««iiiid flion to 

«poBtft«fML j^^a, ■MWtftai Ibe hi^ 

TOfAvwrietwrf*jrtiBiiufeto«, b«Tia*i*<d«,eigbte«,<»»a»«M«t !%• 
mi abovt n wd^mii^ui b«[^t» «a «• vt ttrre 

At mmitav otMiij IM Miph«rr tbs toW leo^ of the wp. Afl-tbe 
threads fro* ^ boune ■ p«M cuo^ the beok f, wl&li oeBuits cf a teiiw o{ 
flody-aflliilM4 hard-twipendFle^ (ui, mth a amal! lude at the apper part tff eadi 
toreei^a4nUeew€kaflady Ti^ heek ii dmded isto two parts, either of which 
GBL^ be Uftiad aahUhaudleoeknr, while tfanr e^et ace placed alternately. Bettae, 
whim ana itf thim la caiaad a fitfl^ aTaoni^ la fonMd between the two bands of the 
warp, botpheo Aw oHwr IS niaedtheTatniity 18 rsTened. la this way Aie Itese is 
prodoeed nt eaob ea^ of the wi^ and it is preserred by appropriate wooden pern 
The lease hem; etnefalfy tied op affords a goide to the wearer for iDsatmg ms 
lease-cods. Hie warping tolll b tumed alteniately frena right to left, aad from left 
to r^bt, till a sufficient nnmber oi yams are coiled ronnd it to fomi the breadth that 
Js wanted, the wnper’s pnoupal care being to tie uamadiattfy every thread as it 
bKakSi otherwise deficiencies would be ocossionad m the chun, mjnnons to the ^ipear- 
anoe cf the wels or pnidaotive maoh annoysnee to die weaver. 

Pig 1890 showaanother fiinn of warping nuU^known as the beam warping maohiiK, 


with a lettiog-back motion, wfaeret^Twhen a thread is broken, the motion oftiie wmd- 
ing.on beam, or dniin,is reversed, and by the aid of a sunple arrangement of falling 
iron rods, the thread ma^ be easily fbnnd and reomted. It has also a adf-aotu^ mea^ 
sitting and stopping motxoa, means of which the machine is promptly atep^ the 



Saif ttoppias warping Mtton mwUnr 

K 

saomsBtfteprppetkD^ of yun is woand on to the wearers' warp beam. Tbs drum 
on whhffi the weasner beBmnvolTSfcissoooiistmcted as to amt say length of beam, 
by being ea^aadedmrcootraeted. d.e(anber mAM^ imtheenpandnigoroontiaetnig 
Ifnae^lt, gmdM the thsaads with praeidea on to an^ length of beam. As a rale, 
7o«a wouen an psetered toman ter working this machihe, 

Whenm warp has tmt made, it sequins to be siaad befAw it u seedy fiu Vbe 
loom } ter that Mipoi«k it is taken u a hall from the vertical waipJim miU, >fo 
1889, awi madfin a elsing tnagh. and dwn dned by beli« paued over a immbar of 
hot ^^Oadet^ wlun it Is woond hjr ibe beamer Into the weavers' beam, and than, 
haviiig baesi dramt in or twisted in to tee hodds and neds, is ready lor tea loom. 

In the ease tt a Imp ihada in tea hmisootal or beaa-^wari4>V w^nbinA^ it is at 
^«e woond on la a bai|ab aadteepaa taken to tee teuber ^sing whsve^ 

framing one of sia or e%ht beasss, its yarn u pasaed throngh the opwstwns of 
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wtfMiM Ctao^i^ iNdStt ^ lid 4w over lb« tiPDc^UUpli^ wUekanJMM kf 
•itM^iadbttvbwbeittdMlwttaB^isatmwoaBdaitodMVMTeHriieHB. The 
itaion^UBkOnvvpiMrbMaii tte iilMed» fti aade id « to be Mfniti}^ to 
laftffth rfto—L Xlafl Mgni iiftoeltoMM MDif Jiiie3ir(«,iadii»Dcav<XDB’wiaacr 
ild6ktoafiovto«7iBrtoWeliiDtoWhitoelf. lliebdlMbtettot^whiohth* 
THii|wMM»toliii«tvito« 0 |)jp«rtoF^ T&e nto to ft* box m 

booped to toe eadi tn0i bnM, ud no upon toMi FuUiai, tbtti WTiag' toe roUeriBd*, 

and endaetog ft nooto xMtoa. Tin atoeToUer,erewieeier,iiofbflftT 700 p|M, 
vitlioBt8ie>mibeiD>eftrt MCd» 2ft«nrudt tMsed, and toea expeoded on e iiiaa|M 
to toe piqMr dtomatar By beieg nude aeamleU) toe acid to |lifiitoe does not «net 
any bnied part, and by being toiek and heary, toe roilen laat longer and i^xe 
better. BneUne la Mndied wfto an a|^uatoa wbioh paevente any mtdae tension 
on toe yani tohSle ut a'wet state} toe elattiei^ of toe yam is tons rctatoed, and 
linikm toreads to weaTing torgeto prerented, thus seennog quanta^ and quality in 
toe loeia, By the istrodaetion of aypliOQ boxes and a self-aotiag appantos to admit 
only a d^ite nod oertain qunnt^ of steam into toe oylindeis, economy u effected 
m toe oeniumptKw of steam. l%e macbine ttteff gives notice, ringing a belL 
vheaagivenlei^ldKtf yarnlsBlscdfaiidalaomsxka toelengtoofaoat anexpanding 
eombgaides the even and sbeet-ltoc toreads on to toe vesveia* beam. 

The simplest and peobabiy the most sneieiit of looms now to be seen to sctom is 
that of toe Htodu tanty, shoivn m;^. 18906 It consists of two bamboo roUera ; one < 

for toe vrarp^ and anotoerlbr 
18006 toe woven cloth , with a pair 

of heddles^ for parttog toe 
warp, to permit toe weft to 
be drawn aeroes between its 
appaand under toreads. Tbe 
shnttle Is a slender rod, like a 
large netting needle, rather 
longer than the web is broad, 
andiamadenaecf aafthatten « 
or lag, to etnke home or eon* 
dense each siioceBBive thread 
or wef^ against the doeed 
fehno. The Hindn eamee 
toll simple implement, with 
b» water pitdier, nee pot, 
and hooka, to toe foot of any 
tree which can ailbrd him a 
oomlbitsble shade j he toere 
digs a large hide, to receive 
hia Iq|i^ along vito toe traddles or lower part of toet harness , he next extends his 
warp, 1^ ilsBtemng Us two bamboo rollers at a proper distance from enoh other, with 
pns, into the sward, he atteohea Bie heddlea to a oonTenimit branch of the tree over- 
head . toaetta hb great toes into two loops under toe gear, to serve bun fbr treddles, 

lastly, be sheds toe warp, draws 
1891 — r toro^ the weft, and bests it close 

up to toe web with hiszodshntdeer 
batten 

The European loom isrepreaented 
m ite plainest stated as it hiw 
fnraevexaloentari^injilp 1891 a 
b toe warp beam, roond wUeh toe 
chain, has been wonind, Brepceaeata 
theftrtrodSiiunaUytliraln number, 
wUrii passacroes between its toKnds. 
to ^esme toe lease, or toe nJane of 
deeuamtiim fbr toe weft , c^bonrs toe 
heddles or bgaiSf eonsbdnw of 
twines looped m toemiddie,torQn(^ 
whteh loi^ toe warp yantt are 
dfsiwii, one half throiifto toe front 
faediUei and toe otoer tomoA toe 
. ... - ^ back one; hr wvfaig whieh, *« 

4ewwsi aBua b madliy etfseled. They wnsjfte a pesa town^gh toe dent^ef toe eead 
ttoisa wUAie eel to atemnOile wrin g dto m e Jb odkdtoe 1a^ la 9 r,«Bd«toD 
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taleii. Iwenw d Am* Jiona file ireft to the Ite luv te HMfr 4 > 9 eBM 
to ft oroN^bftr v« ftttirfwd bgr nden!» cafled tlM to ui» Mf </ tl» Irtowfl 

atftftdfttdiof tha aoju toooeUlftte upon It The -wwin wHbm Oftife I bftiB h 
«i pfeiMi dovfl oae of &B treddlee ftt B, -«ith one of hufc^vlwteljkft^ftatMlAe 
ocenqpondjBgbed^httridu^nhenuteoDei thanhedt^wiri^^&fking-OiiA 
depn^g esoli i ltw o ft l e Aread tbroort ft bttle qneev and opena a paAvi^ ar 
i«ee>eoatae for the ahnttle (o travene the noddle of die warp, opoo ite two fti^eii 
Kdleniix. Tor tlnepiiTpciae,hela 7 nhoIdoftheptddDg»pegis mBT^{blhaBd»aiid 
vHh ft amart jerk of hia wrut driTee the fl^^akattle awifilj fiw ose ade of the bxMB 
to the other, between die ehed tnrp yame. TlePahoot of weft bihag dberebj left 
bebinid from the thntde pum or ec^ the -veaTer bnoga hoaaeb hy polling the lay 
with ite reed towards Kna by Ua 1 ^ hand, widi aneh ftree aa die doeeneM ef tlie 
texture reqairee. Tlie web, aa dms woren, u wound jip by taraing roend die cloth 
beam iffiamuhed with a tmtehet-wheel, which takea nto a holdfngtodh. The plan of 
throwing the abnttle by the piokiog-’peg and cord, » a great improrenient i^on the 
old w-» of throwing it by hand. It waa omitriTed npwnrdB of a oentory agn, by 
John Ear, of Bory, m Lancashire, bat then rendent in Colcheetee, and was edled 
the fly.Bbntde fhan ita apeed, as it enabled die weaver to make doable the quantity 
o^uuTow doth, and mnoh more broad doth, u the same time^ 

The cloth u kept dietended dmriag the operation of weevii:^ by means of two 
pieces of hard woo^ called a templet, ftumiBhed with sharp iron points in their ende^ 
#wluch take hold of the opposite aelvages or lists of the web. The warp and web are 
kept Icmntodually atretched by a wei^ted cord, whidi paaea rotmd m warp-beam, 
aal whidi tends eontinaally to dnw b£efc the clo^ from ita beam, where it is l^d Aat 
by the ratchet tooth. See FcamAB, Jxoquakd Look, Rjcxd, and Tkktiik FAaazca 

The greater part of plain weaving and mndi even of the figured, la now performed 
by the power lomn. called metter lafeaiiique d tuser in French. Fig. 1893, represents 
the cast-iron power loom of Sharp and Boberta a, a', are the two side t^nghta, 
or standards, on the ftont of the loom, n, is the great arch of cast-iron, whioh Iniids 
the two sides together k, is the firont cross-beam, teraunatinginthe forkae, e, wImss 
ends are baited to the opposite standards a, a^ so as to bind the ftamework most firmly 
•together o^, is file br^t beam of wood, nearly sqoare, its upper snrfoce is sloped a 
towards fte fhmt, and its edge roanded os for the ^|b to dide smotrthly over it 
m its progress to the doth beam The beam is snpportea at its end upon brackela, 
and IS secured by the bolts g' h, is the oloth beam, a wooden i^lmder mounted 
with iron godgeons at its ends, that on the right hand being prolonged to carry the 
toothed winding wheel s' A', is a pinion in ner with s' is a ratchet wkeel, 
monnted upon the same shaft h*'\ aa the pimon V hf, la the click of the ratchet wheel 
h". la a long bdt fixed to the ftame, serving aa a diaft to the ratchet wheel h'', and 
the pmuRL hf X, IS the ftont heddle-leaf, end xf, the bank one. ir, J, s', s^, jaeks or 
pulleys and straps for ratsmg and depreasing the leaves of the heddles. s^, is file 
iron diaft which eames the jai^s or system ^ pnll^ j, J, ft, a stxoogwooden 

ToilM, eouMCta^thAftcfmn^lftwMkitetxcddle. x^x/, the ftont sad Teas xundwa 
or treddle pieces for depressing the heddle leaves altematelr, by the intervention of 
file rods ft, (and ft*, hid hdimd 1 l> v, w, are file twosworda (swing ban) of the lay or 
batten, ir, is the niqier croas-har of the I^y, made of wood, and sappmted npmi Ae 
squares the levers n, u', to whidi it is firmly bdted. is die lay-cap, which 
ia piac(& higher or lower, according to the breadth of fiie reed, it w the 
of toe lay whidi file hand-loom weaver sei«a with his hand, in order to swing it 
towards him n', is the teed contained between toe bar H, and the lay-cap n'. o, o, 
are two rods of iron, peifoofiy roand and straight, mounled near the ends of the 
batten-bar B, which serve as guides to the drivers or peekexs o, which impel the 
slmttle Thm ere made of bnfilo bide, and should slide fteely on their guide-rods- 
of, o', are theftoDlsof the tonttle-hoxea, they have ft inehnatioB badiwurdst 
w la ^ hade of them. See 189S and 1894. o^, of\ an iron plates, finmmg file 
bdttoma of the shuttle-bozea. jh small pegs or pma^ pluited in the poeteriew fiM p 
1891) of the bums, ramid whidi toe levenp' tarn. Theeakrrem asdeiihkift 
& sabstance of the ftces p, tpnied round pegs m bdi^ pressed fiwn without urnaidi; 
I 7 toe apnngs f/. I Al, (to fiic right of x,) is toe whip or lever, (andgi"* its 

eentte of motum, eonespoading to the right arm and elbow of toe wenver,) whfok 
serves to throw the ehntfie by mesneof the peekmg-eord j/', attached st Its otW end 
to the drivers 0 , o» 

On die ema orq^,ftlund of eacciitne or heart wheel ia moontea, to whomooneate 
part, toe nfiddle of toe double band or drap r, bdag attached, teemvea nepdeienpito 
two toida are mtadied to toe heads of the hdta r^, whidi esny toe itinr^y', 
sawr he aafeAd at iay amtalrie heigito ^aet sckws: 

s<cesfheleft-h|iidaide«ry^ 1898) is^ moving toaft «f wms^ Miy amlieg 
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mb tka fratta. •'<•*• the ffda), ii » tooAad eAcd, 

fiMiMlezteiio^tete&BBei^pwtheeDA ef diBriwft a. («wr cn twe 


M 



equal eUwvtin the aane diieetioa, and In the eane ptaoey m ttm shaft s^ oppeafts to 
the tworia K, K. si the lay 

c, is dia toM and a^^tha ftat paHsj, or ngfora, whidi veedre ut^ba from &« 
steaxn-Aaft ef tu 8 w(oit tff a anuiu fly wh^ to n^ato tin toovaaaiti of the 
ttna^otflialeoto. ^ , 

T, la ^ shaft ef the aoeeiM^ t w p e t Sydam i i, or -wipen^ ■^hJeh ptm ihe tfeddb 
lawra alteieacdy up and donrai on te end u awnitod t', a^tooAed whed iu 



WEAVim, BT 


i0(r 


imr vriaae vlMd«'.«fate%i 2 fzti^UMneter. v^ItaabftclMttttafMlbaviHnek 
■ema 10 M^ort ibe Aift T 

vtrlsoleTcr'irtiiditvnMTMtta ibeMt «» as vdl M<h 0 ellidtJI^'« kAioMbA 
of tneboa, tor tontlag ruud the eleth bcsm* Joioted to db« ep^ %o 

fever 0 | ita toodt k', catdies hi the teeth the retohet irhed Bf* e", i* a low 
cfeader rod, fixed to <n« of the evonla of the fe^ k, aerv^ to pneh the lower ewl M 
the few u, when tfaeur retiree towards the heddfe learau 
X, U a wnraght iron shaft, extendtng firain the om shtotfe-box to the other, an^ 
p«tod at Its ends hy the beuings a, x 

T, IB a bening, amced extenorly to the toanie, agjiiiist whieh the nmng bar a Nsts 
near its top, hot u aSxed to the frame at its bottom The spnng A^Ioto a ao^ 
in the bar T, and is thereby held at a dletanee ftotn the upright a, aa lottg ae the band 
IB upon die loose poUey s' ; hot when (ho epnog bar is dirogaged, it fclfe towards a, 
and cames (he band npon the &Bt pulley s, eo as to pat the loom m gear with the 
Bteam-shaft of the fhotory « * 

Weaving, by thu powerfol machine, eonsuts of fimr operations 1, to shed the 
warp by means of toe heddfe leaves, aetoated by toe tappet wheels npon the aaia qf^ 
the rods h ii', the orosB-bar z, and toe ^es of the heddfe leaves r, I'l 2, to throw toe 
slmttfe (see fig. 1091), by meaxia of the whip fever vf', toe driver cord p, and toe 
pecker o, 8, to drive home the weft by the b^ten ir.s', 4, to nnwind toe oham flrom 
the warp beam, and to draw it progressively forwards, and wind the finitoed weh 
^npon the oloto beam h, by the cli^ and toothed wh^ mechanism st the ri|^t- 
hand side of toe frame 
£m Cottow, Fi.4Z, Textile Fabbicb, &c 

wEAVIIiO BY ELECTRICITY The article weaving, and those retorred to 
from It, togetoer with the article on the Jacquard lo<nn, will render the conditiona ne- 
cessary to toe pradnction of fignres m any textile fabric tolerahly familiar A brief 
notice of a new mvention tor employing electncity m weavmg cannot fru^o be in- 
teresting: 

So long ago as 1852, M. BonelU coostmeted an riectnc loom, which wu exhibited 
at that tune in Turin, hot toe first tnal to which the machine was submitted gave but 
small hope to those who saw it that toe inventor would succeed in his otgeet The 
publio trial at Turin, in 1853, in the presence of manntocturers, was not so euccescfal 
as to remove all doubts as to toe ments of toe novel epparatus. In the tollowmg 
year it was submitted to toe judgment of the Academy of Sciences at Fans, aho ap* 

E inted a committee to examine it, but it u believed that no report was ever made 
1856, a model of toe loom had a place at toe Universal Exhibition at Paris, but 
the lateness of its arrival there prevented any official report being soade in retorence 
to Its ments. Since then, M. Bonelli has devoted much tune and attention in en 
deavounng to remedy its defects and to perfect its working, so as to render it capable 
of bidding Its place in the friotor}' This M. Bonelh believes he has st last aocom- 
pliahed, and he has brought over to thia country not merely a model, but a loom m 
complete workmg 0 Tder,>whieb ho is prepared with con^ence to submit to the 
Judgment of manufectarers, as*a machine which, flrom its economy and effiaeiiey, 
may be put in fevonrable oomparison with the Jacquard loom 

b ^ first place, it must be understood that the special objeot of hL BonelU’a 
maidiiDe is to do away with the necessity for toe Jacqnard cards used to pswdnoe toe 
pattemvat toe present time, toe source of delay and very oonsiderabfe cost, more 
eepeeially m pidtenis of mf extent and variety of treatment M Boaelh nsesaan 
endfeM band of paper, of Mutable width, the sornce of whidi is eovered with tin-finl 
Ob this mrialli^ sarfeoe, toe required pattern la drawn, or rather pointed with a 
fenash in black vamish, rendenng tta parts thus covered nos-oonduoting to a current 
of electnei^ This band of paper, beumg toe pattern, bemg caused to pass under a 
senes qX thin metal teeth, each m which is m eoaneetoni with a small eleetro-mi^net 
it wiU reatoly be ecmeeived toat as the band posses under these teeth, a eumnt itf 
elcetnei^ frW a g^vame battery may be made to puss throng snob of the teeth ae 
test on tM metaUiaed or eonductmg portiosi of the band, and fr^ such teet^, throi^h 

magee^v^Bt^currentfa^ through toose connected with ^ teeth rtJ^g^ 
toe vamiriied perboni. Thus, at ^ery shift of toe band, eaeh efeotii>-m4gne< m 
conneetten wito the teeth becomes active or lemniia inactive aceordmg to the varying 
pmtuD uf the pattons whieh happens to be m ooataet with toe teeto; la a siowMe 
frame opposite the ends of the eleetxo-magiietB, wfaisfa, it sboidd be stated. Rs in n 
honsootai direohon, are a aeries ef small rods or pistoos, as SC. BoneHhiertoB toigi, 
the oudsef winch are reapeotivelv opposite to too ends of the riMtrs-sngsaft. IRiM 
pistsM Bi«*cqsfefe of sliding honzontally in the frame, sad 
alla<to«dtetluifrD«tofiL When ton frnnie umovedsothattowcnfiseftffis'pwoBS 
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aiiw ^ u wAv* iliA^«M on iBerfOg ^ friam fonnoA A«*b«n n>W^ 
^AOe < 1 m odim »• tttffM liink vitk it, ud, I 9 nwanfof a wepte B«di*rfMl 
•Mnoraieii^ beoone find la tbwr daea ( tfawi thtfn itiaftootaftheftsaaesflace, 
■wi&Mki, whuh an mlr opta 'whan ^ jmcaiB ban beta miMmwa, aad ibta 
jt^ aa alH be leadfi^ aadeiitoad* mMb the fiiurt of the Jee^^oard card, and a ooUable 
hr reeeti^ &a ated nee^Qai irUA goveni the hoolM oS fiM ^hoqaaid in comieetltn 
^nth thft TrihTD HittkIii ftfttdnuff&f undo 
The Qtdinary Jaoi|iiaid earda an ahoini in fite fidlowiog mooA-mUjtg 1895. 
faatead of ^a amageawat^ vUdi vxll be nadentood hr rribrenee to the arUole 
jAcoffASD^ 11 aa we iafre Mid, matead of the eai^ prepares his design oa 

awtal finl, la a rwniou fait, irhkih aami to iBtMTBpt iba eoma^ and thsa effert die 

<di|eet<rf1he«Mhlub . 

« 



1895 and 1898 explain generally the arrangements hy which the proeesa fa 
effected. • 

« a, 1896, repreaents the plate pierced wifii holes, which plays the part of the card. 
Each of the mall pistou or rods, 6, Aiming the annatures of the electriMnagnets 
^ hare a small head, affixed to the end, ezactij opposite the needlea,«Jfa 1896, iff 
the Jaoqaaid, and are capable of paaau^ ffieely thro^ the holes of the plate, x^/lo 
1898. At a giren moment the plate u slight lowered, whioh preveotB the faeau 
of the pstona passbg, and die somoe of the plate then repreaents a plain card. The 
pstoni are snp^nted on a Aame^y/! whieb allowi them to nave honnmtally in the 
direction of »eir length. At earn stroke of the shotde, -file ftnine, oanjing with it 
the piste, ^ hni, by means of tha treddle^ a Tempnwafiitg motion bechwaras and for* 
wu^aiM slits fawkward aaovemnt pmenta w coda of the pieuma to one the 
pedes of the eleotro-nugaets, and, by means of oertaia 4*ofaI contriranee^ eontaot 
with OMms^ets Is seesredL Vfhai the ftame, //, retnnu wifii the phte A tovaids 
the needles of ^ Jaeqaard, the eleetrcHinagn^ whliffi become temporari^ mag- 
netised by the eiiectno eorreat, hold hash the jnittoD8,the heads which pass^&roogh 
the plate ▲, tod rest behind It. Os the, ether hai^ the eleetnMBagaets winch are 
not magnetised, owing to (be eoom of the oorEentb^w xntercimtedt'paRitit the otbsr 
pstonstobararaednack, their heads remahung ontott tlmidaiteaadinflFeedofit 
At (hie BNMcst, fifa idaiei, by means of an inolmed pfane omieafii if^la fawared 


s^i^y, flm nnrnfiag fim hMtia ef fiie pfatoos pairing timm^ fafiss^ ^ the 
sdgMefwhieh theyanfteiiped,ao«itopnsk agamet the naedlsa W the Jaeqaard t 



WEAVXSTQ OF HAZa CWa ICNtt 

«■ thi «dMr hud* tbe hetdi of &e phtmi -«UA 1 b.vB laiMd lo flw bsA 

oC tJi« plito,1«imUi««otvBipdiidiBgfaolet«f dM pbte frM^adtd tl« aaidlM aftke 
JaMttftrt irtueh STB opforite to U>em are allovod to enter. 

Tile deetra-magDets an pat lato emntt in the f^rilowing Bisner: Onaof <ha mda 
ef the -wire fenniag the coil of eoeh of the manebi ii joiiiad to AM MoaMto wiM Ja 
oomiection with one of the polea ef a galTanie hattoty The oOar epA of ^ aofl 
win of caeh nagnet If Httaehed to A tUn mctaUw ptoto, lii. hBvisg « polat at Ua hvwev 
extremity All then thm metaDio platee are pla^ ode hy wiA an 
matmal between them, fbmed like the teedi of a eomb, a a. AtagimiiuaelfaeeB 
dihi platee rest with their lower extremitiee on die aheet btoring tin d^aa p, whidi, 

mtheftm ot an endlees band, is wrapped ronndaiH hangs npon the eymito,Q, and 
aceordnng aa the Aim metal plate rests on a metaUised or on a non-oondDCIfaig pOfrtMm 
of the deeigii, the ooneapmidiog deettO'iaagnet is or is not magaeUsed, andSa sorfb- 
spondiDg piston does not or does press against the seedle of the Jaoqnard. Hie wire 
from the other pole of the batteiy of oonne oommoaiostes -with tiie tMnit beaniig tH 
deBiga,bybemg attached to a pi^ of metal, which bee in constant oentact wiS Ibe 
metallic edge ^ the band. At x » a eontact>bretiker which la put m moAon hy the 
momnent of the firame Besides this, by means of a meidianieu arrangement eon- 
njpted with the treddle, which raises or dejHreasea the gnff fiame, tihe band bearmg 
the design u earned forward at each atroke. and the rapidity -with which it » made 
to travel can readily be regulated, bj means of gearing, at the wfll of the wo^man 
By regnlatuq; the speed of the bmid, and by the nsa ot tbio V g r or flunner weA; an 
' alteration m character of flie woven material may be whilst the wmac 
dw^ is produced, though m a finer or coaner matcruu. 

are the arrangements by which the loom will prodnee a dummy pattern, or 
one ansiBe ftom the nse of two ^oors, one m the warp and the otiber m the weft. 1 
will now tooii^ explain the method adcqited by M. Bcnelli fbr prodnemg a pattern 
where several cotonrs are required 

The design is prepared on the metaHiaed paper, so tiiat the eolonred parA are re* 
presented by the metallued pOTtion of the bsod, bat each separate oolour ib,!^ 
removing a very thm stnp of the foil at Aie mar^, insniated from its neij^boaniig 
eolonr Then all the pieces of foil thus losulated, which represent one eolonr or 
' ehade, are connected with each other means of imnen itnpi m tinfoil, which pierce 
throngh the mper and are fostened at Ihc bach, and arag^ndneted to a strip of tinfoil 
whudi runs merng the edge of the band, there being as many soeh strips ra tinfoil as 
there ore ecUmn. Thns each special eolonr of the pattern, in all its parts, is con- 
nected by a eondnetor with its own separate strip of tinfoil, and I 7 bnngmg the wire 
from the pole of the battery snooesaivdy mto oontaet with file several stnps, a enrrent 
of electricity may be mode to pass m aneceasion throi^ the Mvetal parts of the 
design on the band representing the separate ooloiuv of the design Thns, aasnming 
four colonra, 1, S, 3, 4, there woold be fonr strips of tinfoil nmoing file lengfii of the 
band, insulated from each other, each of which would be in connection with its own 
separate eolonr only. At aojy given moment, the tbin platee of metal resting on file 
pettern would (ouch it m a hdb which, aa it paosea over the width of the pattern, 
would run throngh all, or any one or more of the oolonis^ bni the deetrio onrrHit 
wonld pass only throa|^ fiiose plates which rest on the one colour TcpresQated by the 
at^ with which the pole of the battery at that matant happened to be in oontaot. 
Tbednventor chdma the foUowmg aa the results of his invenfion-.— 

Jhst— The ^oat ftcihty with which in a very diort tune, and -snth preeiaiog, 
rednottoDS of the pattern may be obtamed on the fobric by «««»■ of file varymg 
vdooity with which the patteni may be passed nnder the teeth, 
fitoiHicC— That withont ohangmg the monnfiag of the loom or the pattefn, fobnei 
thinner or thicker can be prodnoed ebangmg the nnmher of the wok, uad 
a oorrespondmg change m the movement of the pattern. 

TXirm^The loom and its monntmg remaining nnebanged, the design may be 
changed m a few minutes the snhautation of another metallised paper havj^ a 
Afferent pattern. 

AiirtC.-The power of getting rid of any part oC the design if reqniled, and of 

H AIbTcLOT^ Li addition to the deaenpbon of this art nnder 
Haicb, a diort notwe la required of the best hmd of shntfie far weaving h^. 
fig 1398 shows m plana, and in longitndmal seotioo b, a dmtfie which ffiffna froan 
that of the eomnum doth weaver only m nd having a pirn endosed In the body of 
the b«-wood, bat merely an mm tn^ a, which tarns in tho npon the nfia A 

This trap>pieee is piesaed up at the one end, by the action of file sm^ 
bear wA ns oflur end the cleft of the non plated, wUsb is mteBdoA toindd 

fiM the ends hair>woft. d nd o together are called the fair or lAanw 
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^ wirinoMn lyclM «bift W 8» praniiv «r 
WttM^i^llM^t^^dffbv^nipa^iatradiiMs^rUbllM otter boA om ae 
mate hJw (iteitdnig tt fee fu tt > i j i A b w oif halt diafe) fate the wnaut^ wtA rea w n fa tg 
hiittantt, MlMftBjIlMftraeflftteqiniif. fflie ten iMVfag me 

md thM »de ftet are (iiie« Mnn tta iv«p te ttc pnaije ef tte ilivttle, irubk is 
reearved at tte otter aid bytte wearec^ left Mnd, Ite frietioii rbUcn^ d^«»are 
lite tteea of flT^lntaea, tet are ewd 0Mrri7 ^ eomteoteae^le tte ttattli eaimat 
Iw ttront iwiMf from eUe 1 o aide. The hand wUtt meWei the ttnttle opeoi at 
tte ame ttee tte tr^ in order to meert aaotter hair, after tte prceedhig tea been 




dnws ttroogli tte wan <m both aidn and aeeored to tte list A child attends to 
ootmt end straeh tte nidrs. Thu asautent may, howerer, be dnpensed with by 
means of tte fbllowing implement, rroresented m Jig 1897 o, o b tte -new of it 
fWnn abore or tteplan , b u a aide view , a a longitndiiul seotion, and/an obliqoo 
eection acrodl The chief part consuts m a wooden groove, or chamfered slip of 
wood, open above, uid rounded on the sides. It u nhoat twen^-one inches in length, 
atent aa long nearly as the weh u broad, ttefefore a little shorter than the hone h&irs 
inaerted in whwh pujedtebont an inch bevond it at at each enA They are herein 
pressed down by etaiatie slips, e, of mdiatobber, so that the otters remain, when 
one or more are dnwn out by the endSb The ends of the grooves are dat where the 
udiambber spring exerts m pressure, as shown by the dotted line/ The spring 
u fenaedbyeottmg onta donlte piece ftem the curvature tte neek of a caontchone 
bottle or flask, ftstenuig tte one end of tte pieoe by a wire staple in tte groove of 
the shatfle, whereby tte otter end, which done can yield, presaca iqpon tte inlaid 
haixste Wire staples like/ (m the seebon x) are passed ohh^dy through two places 
of tte giroQve or gutter, to prevent the ham ftooi sprm^g iq;i m tte middle of tte 
diDttle, whieh u soitably ohvged with them. The wpiaunan shoves the tool acroM 
tte opened warp with tte one hand, seises with theVther tte reqaisite number of 
hairs te the pi^eeting ends, and holds them feat while he draws the ahnltle once 
more throngh tw warp. The remaming hairs are retained m the groove by t^e 
nrings, and only ttoae for tte single decussation remam tn the web, to he aeeored to 
the hat on either side. A weaver with thu tool can tmn out a doable length of elott 
oPAtet he ooold do with tte moath*ttuttle 
WliFT (TVosh^ Vr. ; Emtrag, Oetm } » tte name of tte yams (» threads which 
m n fro m selvm to sdvage in a web. 

WIIU^ or Dns'k Wkkd (Cteufc, ¥r j Wan, Germ } A biennial plant, native of 
Brfnni, Ibdy, sad vanons parts of Bnrope ( tte Rneda hotola of Botanists. Weld is 
preferred to ill otter sobtaances in g^vmg tte lively grmi lemon yellow to silk. 
Alttoogh tte foenatron bark has ahn^ enperscded it m calioo prmtiDg, weld u still 
la rgely nsed in dyehm aiik a gcAden yellow, aoul m paper stmmog 
WSLDUfO (&wder. Ft j Sdiwauam, Germ.) u tto poperty which pieces of 
wmight mm posaeta when heatad to whiteae« of n^tuig intiniatd.y under tte 
tenuner wttbont any appearance of lonction See Inou, * 

WELBSi AETJSIaF^ See Abtbsux Wbim. 

WHALEBOlffi (Babma, Fr , fiiMeme, Genn.) is tte name of tte temy 
lamhuB^ eonswttkg ofAbm laid lengttways, flnnd in tte month of tta ittale, whieh, 
by tte fringes npon their edges, eguifls w sobnal to iCQow tte water to flow ont, as 
ttrongh rows oftaett (whieh it wants), from between Hs oanmioiu Jaws, hot to eateh 
dataia tte ariante eiestaKs upon wtett It feeds. Thakbresof wtelsboM have 
nttle tatanl eatenon, is ttcw an not tnauvenely deeatowted, and magr, cte tofew, be 
decaeted la tte form htag tHaBMQta or bnsdea, Tte Iteteror seytte- 
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mt 


dMpe<;l<t8i^ai««xtenuA7ecnpMi^»ttoodi^«BdMWepAd»art^«S^M^ Tbc(f 
are aoimaotedt m a pandld aeriei, by irbat ii oaUed ^ fan of Ole MfeMd, aad are 
amaged nlcuigaadb tide of its mon^ to the aunilwT fit lAosft MO, of 

the kogeet Umli^ whieli k uradly Ibimd aear the of die lndM^'tethefa^g» 
adopted hj Ae Athenaea to dengaate die eiie of the fidL greatest HiUfdt 
U&ettokaow&haehef^lSfeetfbBtitiBielyezoeedalSaris. iWoNa^attM 
root eod, le from 10 to IS inebee, and the aTerase thiekaeM, from fimr to Ato tetitha' 
of Ml Inch. The seric 8 » newed altogether in toe month of the whale, resemble, to 
gMieialibnii,the nwf of a homee. They are elesoeed end softened brforaofiiftii^hy 

boilmgfbrtwohoeiniiinhngeQH^n ^ 

Wl^bone, as brooght frt>m Greenland, is oommonty divided into portable juike 
or pieces, emnintoig ten or twelve bladsi m each, hot it ie ooeauimiuy aubdivlded 
into separate blades, toe gnm and the hany frin^ having been removed bv toe 
saiiors densg toe voyage. The prree of whalebone toutaetes from sdS to IdOi per 
ton The blade u eat into parallel pnsmatio tope, as folkwe.'-^It is blamped hon- 
xontally, with its edge op and down, m toe large wooden vioe of a earpentei'a beaeb, 
and is then planed by toe toUowbg tool, fig. 1899 a, n, an Me two handlea, o, d, » 
an iron plat^ with a gnide-noteh n, r, » a aemicirealsr knito screwed flnnly at each 
tod to toe ends of the iron plate c having its eotting 1899 
edge adjusted In a plane, aomneb lower than the bottom 
of the notch n, aa toe Uuokness of toe whalelwDe slip u 
•intended to he for different toioknesses toe knife may 
be set 1^ toe aorews at difibimit levels, bat always m a 
plane parallel to toe lower guide surfece of toe plate c 
D The workman, taking hold of toe handles A, B, 
applies toe notch of the tool at the end of toe whalebone 
blade ferthest from him, and with his two handa puUa 
It steadily along, so as to shave off a shoe in the direotum of the fibres , bemg carefnl 
to cat none of them across. These pnsmatie tops are then dried, and planed level 
upon toeir other two larfeoea The fibrous matter detached m this operation, is used, 
izutead of heir, fiw stafeng mattresaes * 

I From ita fl;»ibih^, a^ength, elasticity, and lightness, whalebone la emplcyed for 
many pnrpoees t far nbs to nmbrellaa or' parasols t for sb^ning stays , fbr toe firame- 
work of oats, fee. When heated by steam, or a sandtoato, it sc^ns, and may be 
bent or moulded, like horn, into variona shapes, which it retains if cooled under 
comprenion. In this way, saoff'bozes, and knobs of walking.«tiGka, may made 
from toe thicker parts of the blade 'IHie sorfeoe is pobshed at first with ground 
pnmice stone, Mt, and water, and finitoed with dry qucklune spcmtaneoiuily tohed, 
an d sift ed. 

WHARPE. See Tasnr Sabd 

WHEAT (TViftcKiN vttj/are, Linn , 7>oneaf, Fr , TFauen, Germ See Bbbas, 
Gldtbm, and Stabcb 
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Whxat Flouh, to detect ad«l(«nitioa qf Potato itamh la iiuolnble in Wd water 
it be mtnnted inatoin portions in a mortar If pore wheat floor be thus 
tntnrated, it affords no trace of |tarch to lodme, aa toe fiirmer does, beoMse toe 
of wheat starch are very minnte^ and are ibeatoed in (^nteOL 
^Bean flonr digested with water at a heat of 68° tbbr , and triturated, aflfeids on 
filtration a Hquld which becomes milky on toe addition ol a litde actoc acid, by it« 
leattion on toe legnmine preseirt in toe bma 

WHK& CA^IAGES. Thoogh thia manufeotiire beilcnm moat proptflw to a 
«rsa^ meohanieal engioeecmg^ w« shall endeavour to doodbe toe a 

4»E*sige,ao asto enablegeidemmtoiiidmef Its make aadadatlTe ou^ The 
external form nmy vary with every fteu m fashion } hat toe general stracture of a 









im 

M «D UfUoNit wd nty tn jirfsied 

«a^ dMer^tiao. 

isoo^Aow* tbt M^nfc^Niriol; boBf opoa aa Imd entfatfe^ vltb li«i 
'Ae^uMi««^udtexni latter, tiy a eoulmaBee, lai^ at tibe «at 
baadl, wfaidiiiMaaB AaeAflBaaotaeaapaj aiadtlM ftateadu ofiba whedMnga 
Aefe4aad,aa vHlIwez^aeMiafbnrarta, giw gnat ae^ri^, end preraatatik 
poeeiliilagr of Oa trheai ialwn off Igr 8 I 7 otft«r caniaga Viumiev agifawt it 

Rff 1901, Aovi the ana d an axirtne, tornsd peiftotfy true, mth two eoUan & 
theeoKd.aeiKnateaDAa Tlic natt fhan o to b an made epfindrieaL XtxJa 
eorav nail, dn pnpoee dt irhieh wUI to ezplamed mAf 1900 
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wBjm. 

piBi,^iinaetototta>BAl)y iewwnfc TIiwbM^irtaiiBftiilitfMftiO'Ontad^ 
pMvvBto tiM wmdWstj of the {Mi & & fron gMtuw out «f tMr aliM ■» «« ii « 
1 mA« wiAw, istatpoMd fin biMliMiA^figiridfdMBv 

<ifa« ul««iw>topfCTeiittlMMci{B<tfidlatani»-b 6 ifL x.iiA'aQcM^lhitMaif 
‘vUiA u Bear An Uttar x. in J&i. IMl. TiManw— thte 
tin bole, U fimra down^ bum m tin centre of An nxletrw nm, and t£k£»e{xw 
n, left by the arm beuf; alxmt 1 ineb aherter thaatheboracf thalmA 4 aiidllnaoi««-, 
lMuigafter«aidBiepaaeed,keeiMalitiglit. In potting on tin iffted, a bull oU 
to be pot into fbe apaee b^izt the aoHet p, a, and the laigwr collar. Tbcd^tp.it 
being moTaUB roond An azletree arm, and bemg made net to An boA byananacf 
the two pma p, ^ revolvea along with the buAx, K^g H^inat the aohd edlar a, of 
the arm, and keeps the wheel ftU to the axletree, ontil ly remoring Aie caped hoop 
w, w, and drrrmg oat An pne {, 9 , the collet becamee dnengaged from the boriu 

The doretail, aeen the collet at r, 1904, baa a ootreaponding ^koore cat us 
An hash to reomre it, in oonBeqimioe of which An irheel nuut neeeaSty be pot «i 
BO Aiat the udlet and pine fit exacA^ Theae wheels very rarely reqiuie tobe taken 
off, and Any wiU ran n thonsand miles -wiAumt requiring fresh oiling; 

The spokes of Aie wheel, nndeof malleable ntm, are aorewed into the bosh or ncTe 
at 180S, 1906, all round. The felloes, eomposed merdy of two bers of iron 

bent into a circle edgeways, an pot on. An one on the front, the oAier on the back of 
An spokes, which hare snooldera (m both sides to support the felloes, and dl three ore 
attaohed togother by nrets tbrongh Amn. The ^nce between the two iron nogs 
%nming the felloes^ abould be flllra np with light wood, the tue Ann pot on, 
fk^DM to the fdlocB by bolts and glands oLaspmg both felloes. 

Thia u a carnage wiAiont a moxtne or tenon, or wooden jomt of any kind. It la, 
at an arange, one-serenth lifter than an^ of those bnilton mdmary eonstTnctioD. 

The design ot Mr. W Ma^'s patent inTention, of 1897, is to give any required 
pressure to An ends of what are oilM mail axletrees, m order to prevent theiuhMdng 
in tin bofzea of An wheels. This olject is effected by the introdneAcn oflmtinr 
collera in certain parts of the box, and by a coutrrrance, in which An enter cap la 
screwed up so as to bear against the end of Aie axletree with any d^reeaf bghtiwss, 
and IB held m that Atoatioo, withont An possibility of taniDg roond, or aUowuig An 
Vxletree to beoome loose. 

Fig 1906 shows the section of the box eff a wheel, wUi the end of the axletree 
leooTO in It The general fenn of the box, and of Aie axle, la the same aa other mail 
axlea, there being recessea in the box fer the reception of o^ At An end of the axte 
a cap a, is inserted, with a leather collar endoaed in it, beaimg against the end of the 
axie, whidi cap, when aorewed up snffieienUy tight, n held in that aitoation by a pm 
or aerew passed throogh Aic cap a, into the end ot the iron box , a xepreaentatum of 
Aus end of the iron box being shown ot^ 1907. 



In An cap 0 , Ante is also a grooTo for oondneting the ml to the mtenor of the box, 
with n aorow at the opening; to {ffevent it miming out ai the wheel goes roand. 

The eartieolar claima of improrement are, the leather coUar agamst the end of the 
axle, the pin going Airoo^ one of An hdes m An end of the bo^ to Ax Iti and. the 
ekai^ Aw et^neung the clL 

Mr. Mason's patent, of Angoat 1880, applna also to the boxes and axlas of Airt 
emstmrtioD of carnage wheels which are fitted wrth the ao<caUed mail-beateai bnt 
nsrl dif tlie luTMtioii tiOt&f azldta 

^1908 rapreaantotbenamofnwheA. with Aie hex for Afeax^ 
dtown m aeoAon longHadlaally 1 Jig. 1909 la a leebmi cf ihc axle, taJesB la An anma 
dtrecAcn, and Jig. 1910 repiesntt the screw cap and oil-box, whidt nttadns (a Abe 
ootar eucocmity cf the axle-box. Sui^oaingtheMrts were piittogetlwr.thBe 1 % An 
axleJaaerted into An box, Ann An intentiOB cf the dtAhtent parts win be perod^fo' 

The e^adrknl reecs a a, m Aie box «f the naec; u de^ignad to fit.An eiylioAiied 
parted AnidBebj mA the eoaleal part cycf the axle, to AwoldBTi^iMa^nnaWfl 
spoiidlngeoa}eilea.TitytDthebwtwlthawaiAcrof]«AufrtopmvankmiltidAiq(. A 




wmmi OAsm^&isa. 


ikm li^r a fti^ «» 





aafladnoil ]Wt «( <0* «kK 
i&lfewamaA Semid fiv9*ff sina, 
bon vbidh ^1% vhM tibi iAed]oatta&edi 
M wnM— ’ dj IM Mil bUMrOeVBMd OB to <ha 
^Qra»lpiM£lidaa4&oolfai.Ii«i»«heirMaMiin^ The 

9 » le joMrtea hito 48 WMi A. ot the «Bter airt ef tiio biK, itt aoniiod 

«od nAonoStthe i, pwi^ isio thosoemi^iu the «bA or Ae 
T14 portobauAMOouMted, Aa qU oQ^ained vUiiatiM 01 ^ A wiU flow throDi^ 
<be mw tiAe f, b te'Ciid, taio Ae eeeeei or cjbidrical ohaaaei 4 wiAm the Mt^, 
sad iriUtiNBoe bom throni^ anoeaiude b the iide ot the axle, into Ac oylbcbieal 
leoeei a, OT Ae dm > ud tlwtt«Iodgfaig tn the groore and other eavitiea within ^ 
box, wiU lahneste Ae axle aa Ae w)^ goca round There la also a email groore 
eat on the ootaida of axk^ Ar otmdoicting Ae b order that it siaj be nnnre 
■ equally diatnbnted orer the aoiAee 

and the beanogi. This oonstruotion 
of the box and axb, ai Ar u Ae 
bbricatum 
the sxlee < 
that part 

the’attaobin^^ o^Ae^heel to Ae 
carnage partisalarly to buuI 

axles. * 

Ur, William Muon's patent inren- 
tion Ihr wheel earriagu, of Ailgiut 
1S81« will be ondentoodby teferenoe 
to Ae annexed figure Fiff. 1911 
b a plan Aowing Ae fouMixletiee 
bed o, a, of a Aim-wfaieeled carnage, 
to wblA Ae udetices A are 
jointed at eaA end, fig. 1918 is an 
enlarged plan, aad& 1913 aa ele> 
ratioD, or side new of one end id Ah 
said itore-axletiee bed, hanng a Col- 
hngi^s axbtrsa Jointed to Ae axletiee bed, by means of Ac qylindneal pm ot bolt «, 
whiA paaaas Aioa^ «wa tnm b a oyhndneal hide d, formed st the end of Ae 
nxletree bed, shown b the ^aa new fig 1914, and sectum, 1916. 


m goes, may ha applied to 
I of wheels to ^ea^ \ but 
of Ae brention whiA is 
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i«sr 



are l«aidwr vuibeM ^ iat nto receMM made to Mosm Adtt I^Mi 

lihs iBteat ef vUeh k to pravaat Oe od fton eMUMM htfettteead lH»l4h & 
tMBinl per^eodiaola# ^ aeea in ^ 1»16, erbiek Iwla k ekwd tif uetfw eiT « 
ferewinwTtfidinioit Thetril udiOiHed, or4|a<efldonr tkeauftMorOeoyftider* 
c,bjineaaeofaiide1itRii(ih kadingflrtki die bottom of fliebok into a psoowaftrawi 
anand the ^^linder, and abo b;^ measa ol two longitadtaal UKgB at aandea made 
-withm die hole, as shown in Jig* 19U and 1915 The gwde fdoea/l k aOaad at 
right an^ with the axletree h, as ihown xn^ 7912, and tone flreefy and kead^ 
ID the oyludnoal hole d, made to reeeire one end t^the mm foze>a:^tMe bed a. u> 
hke manner, die oi^onte ftirfr«nletree 1911, is Jolted to the other end of the 
iron jbre-axlstree bed. The rater ends of the snide fiieeee/,^ ar^ Jointed to toe 
eplmter>har a, fo 1915, ae ibllowa -^Ftg 1917 u a ^mi, atfd^ 1918 a section of 
the joint 0, in 1911, shown on an enlarged scale \ a <^hadnoal jtm at hob o, u 
firmly secnred m the sphnter-bar, and roond toe lower part of the aaid pm or bolt 
the snide piece / turns, and u made fiut m its place hy the eorew p, and eerewed 

A. 

Oil » conreyed to the lower part of the eyhndncal |an e, in a simUar manner to 
that already deumbed, and two leather washers are likewise tormshe^ to pravmit its 
escape oonnectira joint at the opposite end of the ^Imtcr bar a, is constnictcd 
IQ a similar manner ulie ftitcdiel or socket p, p, fbr the pole of toe carnage, mast 
also be jointed to toe middle oS the fore'ozletree bed and splintei^ber, m a auailar 
ifianner The swinadetrees 9, 1911, are likewke jointed in the same way to 

toe aidinter-bar /Vy 1919 ia a side -new of these paita. The fore-wheels of the 
carnage,^ 1911, are funushed with cast-iron boxes, as osaaL The dotted lines 
ahow toe aoticm of toe pole p, p, npon the aplmter-bar a, and as oonynnnieated 
throngh toe latter to the gnide pieoea /;/, connected with the axlcbees w m to 
lock toe wheels r, r, as shown m that figure 

The axletrec may be incased in the woodwwk toe fore-bed of the oamsge, ae 
iisua], as and shown by dotted lines in the hack end -new toereof; Jig 1920 , and toe 
framing s,^ 1921, may be affixed firmly upon the said woodwo^ m any fit and 
proper meaner, as -well as toe fore nnogs t, t, show«^ fijt 1920 and 1921, and 
likewise in toe side view, yip. 1922. In oertam cases n may be desirable to fix the 
oyliadncal pin or bolt e, flimly m toe splinter-lMir a, m the manner shown in Jigt 
1928 and 1924 , toe swmgletrees q, 9, and guide pieces /.Y, turning aboac and 
below npon the said pin or Ixfit, and secnred in their places therera by screws and 
screwed nuts, oil being also supplied through holes finmed in both ends of toe said 
pin or bolt, and leather washers proTided, as in the aboTe-desenbed instances. 

Ur Gibbs, enipneer, and Ur. Chaplm, coach-maker, obtained a patent, in 1832, 
for toe constructira of a four wheeled carriage which shall be enablra to tarn withm 
a small oDm^Mn, by throwing the axles of all toe four wheels aimultaaeonsly mto 
different pontions. They effikt this object by raountuig each wheel upon a separate 
jointed axle and eouneoting toe 
free ends of the four axles by joint- 
ed rods or chains, -with the pole 
and spknter-har in front of the ear- 

To fix the ends of the spokes of 
wheds to the folioe or run with 
^water seounty than had been 
effoeted by preTioiiB methods is the 
object of a oontriTanec for which 
WilUam Howard obtained a patent 
m February ISSa JPig. 1925 
sho-ira a porara of a whm eon- 
structed cm this new mkliod} a, 
k toe nare, of woodiad, b, fi, 
wooden ^wkes, inserted mto flu^ 
nare m toe tenial w^y , e^e, Is the 
rim or folioe, lotendedto be fiwmed 
by aaa entire eircls at wrought iron; d, and aA «re the shoes or blocks^ of east iron» 
for receiving toe ends of the spokes, -which are seomd by belts to the run eo the 
inner dreamfiBenoe. Thea^ef tiiebloektfkRinoTCdmthapiirpoMofahiMiAig 
the mtanakfitm of toe bloefc j s^ e, have tteir e^ fixed on, as tkra woiM ktoMir 
when toe qpekte are fitted: w. One toe eapi ev ibeca k toowa detealwd, iqsm 
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wm>B, « IfM, by irttiA % will t> pa ne rtei that Ae endof 
l^M/rSK ^itnftMed intollw AoBootkeiMe, b k propraeft tbst 6« «oi 
of tiw ^dIm rikifi Ml teach qidte to the end of Uie tecew ftmed 
Q in Oe Veek, asd that tt riiaU he made tight l^a vcdgt driven in. 

newedge ffeoe k toheof vrood,aij^ I9sy« withasiune^ 
^ of iron wlt&i it; and a hole Mpetfeonted n the hack of the 

hlook or ahea, ibr the iredge tolw drives ^tiiroagh. man tid^ie done the ends of 
the apohes beeome eonfloed and taght) and 6ie pttjeetiiig eztremitMa the vedgee 
being eat off, die etpe are dien ^taelied <m die free of the Idoektaa at e, e, by pma 
nveiM at thek enda, tridch aaenrea the apokea, and renden it impoaaible (to dum to 
1937 he iooaened fay the viMationB aa the irheel paasef over the groond. One 
important om of the iredgH is to ooixect the eeoentno figure of the irheel, 
whieh may he readily forced oat m but part diat may be oat the tnie 
fonq, by dnvfaig die oedge tv itother , and due it is considered nill be a very im- 
portant advantage, ai dm nearer a -wheel can be brought to a true circle the easier it 
will ran upon the road. The penidiery of the whed u to he protected by a Wre, 
which may be pot on m piecea, and belted throngh the felloe , or it may be made in 
one ni% and attached, while ho^ m the osnal -way 
Hr Reedhead'f pat»t improvements in the eonstructiQn of carnages are repry- 
aented in the fidlowuig flraree They were specified in July, 1688. 

Fig. 1996 a a plan or honaontal view of the fore part of a oamage intended to 
be drawn by horses; Aowing the fore wheels m their position when ronning in a 
straight coarse } Jk 1999 u a similar Tiew,ihiowiog the wheels as locked, when m the 




aetof tnisugf 1980 u afinmt end devataon of the same, 1981 u a section 
taken Aroafp tito oentie of the fbre axletree, andj^ 1982 la a side elevation of the 
general appaainnee cf a stage eoeeh, with ^ improymnenta aivended, a, a, are two 
splmter-bm with ther xidl^boltB, for conneeting the traces of the harness , these 
sphntcr-fenn are attached by the b^ inaus to two abort axletreea or azle-bozee 
0 , 0 , wUeh carry the exlMof the fore wheels <2,(2, and tarn upon Tertieal pins or bolts 
e, g, passed tareag^ the fere aoletree/ the etdinto'-bani and axle-boxes bemg nfoimted 
S 9 V to move pandlri to earil other, die latter partaking of any motion given to the 
s^intnvbaei W foe hofws in dm-wiog foe carnage fonrard, and foeteby prodaoiag 




the teAkg of foe -wheels as ihoim 1999; and in order ^ the daw 

aaifoslraslea and aafo-bexefblQfefoervtaiib foe ^inter-ban lb ^maytaovi 
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MMoaiirt Ae la^ tm CNOoeeted Iqr pmitoto Ae«iiA«f At 
•rastuoMtoOie armti^ ir)uAi«wh«(ih»paitaitf AttmA a 

pm Ae txaiB i, t, tnaug <m a fmtical fiikvam-^ A, paamd Arttn i 
adabee/aa AepdeliBwyadAoBKmeaidttoAtoAA'. 

The aadea a,it, are Unnlr fixed ioio the nave of the wheeUt, at repMMnted k At 
aide -view of a irhed detaAed, ntfif 1934, Ae axtee beiag moanteft lo as to terolvt 
wiAin Aeir hoxea ioe Ae fidtowmg maaner, — ^llie axle-boaei^ irlu A thsirer Ae 
pnrpow of ihort axletreea. are ArmM of irao, aod oonsiat of one mam or bottom 
plate ^ seen beat A 1934 and 1933} opoD tlus bottom plate is fanned Ae cbamhet 
M, BK eairyinft Ae tvo anti^lpetum roUers n, n, vbieL toni on shmt *«w passed 
Arotgh Ae mdes and partittoa at Ae apper p^of Ae ohambwi. These an Aftioliesi 



rollers bear npon Ae cylmdncal parta of Ao axle o, of each -wheel, and support the 
weight of the ooaeh , p la a beariog firmly secured in tb« axle-box to Ae pWe /, for 
the end of Ae axle o to nm m, the axle being ooufloed m its proper situsUon by a 
collar and screw-nat on its end , e u the vertical pin or bolt before men^ned, opon 
which the axle-bar turns when the wheels are locking, which holt u enlarged wiAin 
•the box, and has an eye for Ae axle to pass throagh, bemg firmh secured to Ae 
plate 4 and also to the sides of Ae box. Ftg 1934 is a plan or horaontal view of an 
axle and its box belonging to one of Ae fore wheels , apiece 
q 18 attached to Ao nn&r ude oS the main axletree, whieh 
supports the ends of the plates 4 nad Aereby lelieres Ae ^s 
c, s of Ae etram Aey would oAerwise hare to withstand, ^e 
B^es of Ae hind wheels are moonted upon similar plates 4 4 
with bearings and obiunbers with nuti-frictum rullen , hut aa 
these are not reqmred to look, Ae pistes / 1 are fixed on to the 
und^ ode of Ae hind axletree by sorew-imts} Aere are small 
openmgs or doom, wbi A can be removed for the pnrpoee of tm- 
screwing Ae nnts and collars of Ae bearings p when Ae wheel 
IS required to he taken off tlm carriage, when Ae axle can 
be withdrawn foom Ae boxes. If it shoiud he Aonght necessary, 
oAer chambers wiA fhotioa rollers may be placed mi the nnder 
side of ^ plate 4 A bear Bp Ae end of the axles, and reltere 
Ae beamg p Li order to stop or impede Ae progresa of a 
carnage m passing down hiUi, Aere is a grooved friction or brake 
wheel 4 fli^ by damps or otherwise, on to Ae spokes tff one of Ae bind wheels, « 
IS a brake-band or a|wuig, of metal, endrcliag Ae filetioa whed, one end of which 
band 10 fixed Ate Ae standard v, npon Ae hind 8x]etcee,and the oAer end coaneoted 

S ' a Jidot to the shorter end of the lever m, whidi has its AUcrtun it Ae standard Vi 
is lever extends iqi to Ae hind seat of the ooaeh, as Aown m fig 19^ and ts 
mtendad to be nnder Ae ommnandof the gnard or passengers of the coadi, and when 
detcsnting a hiU, or on oecasion of Aa hones rnxinuig away, Ae loi^iNr end of Ae 
lover is to be depressed, wbieh will raise the shorter end, and oosaeqaently \Aag Ae 
band or spring v in cootaet mA Ae snrfoceof the frioUen whed, and tbmby retasd 
its revclntiaii, and prevent tse coach travdltiv too first , or, i n atmd of atta Amg Aa 
frietum broke to the bind wheel, aa reixeattited mfig 198S, it may be adapted to the 
liMe wheds, and the end of the tever brooch ^ to the aide of Ae foot-board, or ondar 
It, amt -witfam emnaand of (he Goaohmaa, (he standard which carries As fidonma. 
being made to more upon a>psvot, toaeeonilwedate Aeleckmgaf Ae whaeJa. ItwOt 
^ oiMcrved Aat by tlm improved eoatnKstiQnaofAa eamage andmodeof lotUw 
Aa potentee is emmlad to naa moch lower fora wbeda Aon m eomnoQ, and Asl m 
^aiterdiBN Vffl always be m Ae poointt of right awglea iriA the traA or way of 
Vbk in. 8 T 
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<h>lww M fa4i«iriagtbe oatziafcii lgri^hthqri»aiiidiir«HeTfd»Mfttl«agn]»iA 
i« ikffiiwit vtaH eqiBtl awuicf: 

TIm Adv«Btiges of Aew cartiagtt im^ Iw Am somoMd up .-»■ A. gveitdiinuiiitUHi 
at the iot^ a dimnutMn <SF reurtaoce m dTaagbt equal to »bo«t ona-Aird^ 

inereaM of CO theriden j lueieased darabUit; of the veUda, sbBeaoe of aotie 
and. TibratiQB j abaMM of oieDlation. 

To Aew qaahtirt, lo deeirable to all, and eq>eetBUy thoae ofl deli«ate nenreoa tern* 
peraiamt, nay be added— greater eooDoaiy, both m tbe firet cost aad maifitenauee. 

The jmUic eoldi^ly follows fosbionable oapme m tbe choice of aeairiage^ 

as to hare buhnto paid too UtA aCteation to Alt fandflOMptal improvement I bat many 
intelligent in Avidttds bare ftiUy wenfied its practical reau^ Having mspectod vanoiia 
ibnns of two- wheeled and foar-whed^ -carnages m the patentee's premiaea in Drury 
Lane^ I fed jMbfled in tyoommen^g them as being oonstroeted on the soundest 
mecha ni ca l yrmoipies , aiu have no doal;t, Aat if reason be allowed to decide upon 
their ments, Aey will ere long be universally preferred by ail w^ seeb for easy- 
moving, salb, and eomfortable vehicles 

Among Ae wbed oarrtages displayed m Ae Exhitetimi, one of tbe most remarkable 
was tbe amanplDM {unbUtmabk), of £. Kcsterton, Long Acre It u a close double- 
seated carnage, which by s simple oontmance can be converted into p light, open, 
step-piece faaronche, adapted for summer and winter JFig 1935, represents tbe earri^ 



closed, or what is termed the amemptmi, which ean So readily converted Into a step- 
pieoe barotiche. 1936|, is the carriage thrown completely open, and construetra 



as an orduiasy open carnage, wiA a half head, which u raised and lowered in foe 
tmal manner, wiOi a solid ^Ang knee flap The front porAm of Ae amempton is 
fonned of a ftameworft wiA emnlar front glsasesi and nimished wiA doora. Ihe 
door gfaMtea and front gllasses an made to rise and &U at pleasure, and are fruniAed 
wiA rilk ipnng emrfaisa Ae whole beu# sannoimted or covered wiA a roof This 
ftameWoAi ntecoredto thehead withanew kmd of frstemng, Ae door gbsses when 
down an neafred info Aa lower part of Ae doom} Ae^umk, instead of bong flat, le 
of a snrred form. 

An Jnve&tiou, nnsanted by Mr W Clark, as^a ocmunanieattoii bom M Constant 
J Bnmerj, Para, appears to oontain strae important inqwoTemnts in wheti 
carri a ges. The meAoda of samertatg and snfoendma vebielm boA on rail and 
mdhiwy wads after eddegtiBoaafvarioaB kinds. Someaf AeseobjecUonaareoMninoii 
to koA, while oAers more espeaUfy sfipiy to rayroada. Among Ae ilnt may bo 
gwm i M wd, fl«i^ the en^layment « a riag^ axle for two vbm) fsoondiy, ^ 
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htentl tfmlaeeiaeBt of tbe l}od 7 of the T^ete by the Joltlog of th^ -wfefdes tthrdfy, 
the neeeiuty flor employoig bidaU wheels for low speeds ; founhly, ^ a e ws s M y’se e 
otnueqpenee of monstuig the Tdilcles Tory hi{^ in older to use large wh«I«, The 
peeobtf ohIeetloiiB to railway esiriages cxmieqoeat m the methM of tting foe 
wheels on thehr axles are, first, the neceasiiy tat mdining the tread of foe tires of foe 
wheels t secMidly, foe consequent abieaee of normal direction dfoer when nmnmg 
in the straight or cot dhTres, in foe first case beeause nothing can force the wheels to 
maintain their ecrntnct on two similar diameten, and in foe latter caae heeatise 
same mclmatioB of dre cannot adapt Itself eqo^ly wen to foe different radii of a 
onrre , foirdlyj foe lateral {day of the tires u ve^ prgndicial to foe motiein in a 
rectilinear dir^on, and also to the wear of the r^ng stock , fonrfoly, the shocks 
conseqoent on the play between foe tires of the wheels and foe lails wwh represent 
so mnfo lateral distance traversed, and transfonns foe we^ht of foe eam^ into 
destrncttve fotoe. 

The object of foia mvention as regards railway eamagea ia,%wt, to dupeiwe wifo 
the oonneotion between the wheels without losing the advantsge of journals and fixed 
hearinn, secondly, to diminish foe amoant of fhctum on each of foe jonxnala or 
pivots hy donhlmg thelT, number, while for ordinsty vehicles jonmalB are sabstitated 
taramg in fixed beanngs fw boxes rotating on fixed jounials, and, lastly, for both 
kmds of vdiicles, first, doing away with or lessening the lateral play caosed by the 
angular motum of the axle, secondly, applying lai^ wheels to low vehicles, and, 
thirdly, pivotdng each fore wheel on an independent vertical axis, so aa to admit of 
* the vehime being tamed without displacing dm centres of support of the f^e wheels. 
Xn order to obt^ this result a kind of elastic parallek^mm is formed, composed of 
twb, three, or four spnngs, and connected near its centre to a ri^d fodi foraing foe 
bearing, and transmitting a uniform and slmultaneoiu deflection from foe several 
parta of foe elastic parallelognun. The plates of foe springs composing salfl 
parallelogram are fixed or rather jointed at foeir ends to foe fixed parts of body, » 

and IS foeir elasticity can only he utilised in one dirootioo, while latei^y and 
longitudinally they are completely inflexible^ foe wheels and body of the vehicle oan 
only move vertioifoy • 

WHETBLATE, is a massive mineral of a greenish-gTw odlouri feebly glfxomer> 
•mg, fracture slaty or splmtery, fragments tabular, transluoent on the edges, 
rafoer greasy , and has a spec, grav of 2 722 It ocenp^in beds, In primitive and 
transidon dates. Very fine varieties of whetslate are brought from Turkey, called 
Ao wesftw e*. which are in much esteem for sharpening steel iDstnunents, 

WHEY {PeUt lait^ Fr \ dfbOai, Germ ) is foe greenidi-grey liquor which exudes 
frmn foe curd of milk. Sebeele states, that when a pound of milk is mixed with a 
spoonfol of proof spint, and allowed to become sour, the whey filtered oil; at the end 
of a month or a httlemore, u a good vinegar, devoid of iactie acid. 

WHISKY, A spmt obtained by distillation from com, sugar, or molasses, though 
generally from foe former It is extensively manufactured and need in Scotland and 
u irelanA See Usqubbaoiih. 

WHITE LEAD, Carbonate qf kad, or Cenue. (Bkate de plomb^ Fr , Bteueeua, 
Oerm.) This is the principal preparation of lead in general use for paintinewood and 
foe plaster walls of apartments white It mixes well with oil, without navjug its 
bright e^nr impaired, spreads easily under foe brush, and gives a uniform coat to 
wo^ stone, metal, foo. it is employed either alone, or with other pigments, to serve 
aa foeir basis, and to give them ho^. This utitie has been long tDanafoctured withs 
much sneoess at Elagenfiirfo in Canufoia, and its mode of preparation has been 
desenbed with preoisum by Maroel de Serres The ^reat white-lead establishments 
at Krama, whence, foougb mcorreetly, foe term wktie q^KresMito hecamw current, 
on the eontment, have abandoned. 

Ih Gemumythe manufoeture of white lead is conducted aafiillowa — 

1 The lead mostly omnesfirom Bleyberg . it is very pore, and particularly free from 
oontamination with iron, a pomt essential to the beauty of its fisrtttioas eaiimnate. It 
is mdt^ m ordmary of eaat iron, and oast mto sheets of vniying foickaesB, ao 
eordmg to foe pleasure of foe manufoeturar These aheeta are madel^ podhng foe 
mdted lead npon an iron plge plaoed over the boiler, and whenever foe sorfooe of 
the metal beato to eoiiiohd&, the plate » fo^tly sloped to one nde, so as tewenetf 
the stiti bquto metal, and leave a leu sheet of a deafred thlnaeaa. It b then fitted 
off like a sheet of paperi and as foe mm piste is ooefied in wi^, several hundred 
weight of lead can he readily oast m a day. lu certain white-lead works foeae foeeta 
aie one twenty-Hourfo of an ineh fouA; in othera half that tidekoess ( in some, one 
oftheseibeeti taJtos iqithe whole width oftheconvenion-boxf u ofo^ fourfoeefs 
are empk^e^ It is iff oonseqneuee not to smooth down tba fhon ef the fi pteu 
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warm 

Aeeti^ bemtiM a ro^gk ■ a rfcoe pwamtt mm pobti of oontMl^ and if mm xeadfry^ 
•IbMiafd liy acid ▼aj^om thm m polpihfd tme. 

k. TfcMf jphiMf am wnr jdam faMtoaxpom an eitieaiim swcftoe to tlie aoid 
tanca, Yn Mdfaig aach oOnt one a aqaare iSip of vood. Bemg anapanded ^ tiietr 
middle, ^ a ahaet of f»pw, tiiavam arranged in voodm Iuue^ from 4^ to 5 fret 
long; IS to 14 toohm 6md, and from S to 11 ittohea de^ The konei are Terj 
mMmtia^ oonatractedi their Jouta hdng mortioed} and irhaterer ndla am Uad, 
beiqg eovered. TbeiT bottom ia made tight -aritii a ooat of pilch abont an 

inch thidk. The moidlu of the boaea are lated over with paper in the voiha vbem 
frnne&ling horw -dnag » empiOTed aa the means of proenn^ heah to prevent die 
anlphaieCM and phoaphnretM ^drogmt from laJanoA the parity of the white>lead 
la Canothia it was fiinnerty the pramee^ as also in HoUaad, to iona the lead sheets 
into spiral rdla, and to pigw thtm so oidled np m the cheats , hot this plan » not to 
be feoontmdhded, beeaose tluae rolls neaeot obnotuly leas sorAee to the action of 
the -nqioan, ere aptto frU down into the liquid at the bottom, and thna to impair the 
whiten^ of the lead. The lover edgea of the aheeta ore aospended abont,C«o lochea 
and a half from the bottom of the hac] and they moet not touch either one anodier 
or Its BideSttbr fbnr of obetrobting the TiqK>DTB in the flrat case, or of injaring the 
cohmr m the second. Before introdaeing the lead, a peculiar acid liqoor >8 pnt into 
the box, whidi diflEna in diffirent works In some, the proportioas aie four qndtts 
of vinegar, with four quarts of wioe-leea, and in others a mixtare » made of 20 
ponnda of wme lees, with 8^ pounds of vinegar, and a pound of carbonate of potash. 
It IB evident that m the nuumfoetones where no carbonate of potaah la emidc^ed* 
in the mixtnre, and no dnng for heating the boxes, it is not neoeesary to lute them 
8. The mixtnre hemg ponred into the hdxei; and the sheets of lead smpended 
within them, they are earned into a atove^Toom, to receive the requisite heat for 
Musing round the lead the oorrosivr vapoon; and thus cooveruiig it into carbi^te 
< Thia wntment u heated eenerally stovea, u about 9 fret higb, 80 foet Icmg, 
and 24 ftet wid« qr of smA a siae as to moeire about 20 boxes. It has only one 
door 

The heat shooH never be raised above 86** Fahr , and it is asnally kept iqi for 15 
days, m wbioh tune the operation la, for the most part, completed. If the heat be 
too hi^ and the vapoors too oopiona, the carbonic acid eso^ In a great measure,! 
and the metallic lea^ lessd^ed npon, affords a modi smaller product. 

When the process is ww managed, aa much carbonate of is obtamed as there 
was employed of metal, or, for 800 pounds of lead, 800 of eeraae are procnxed, be- 
mdaa a oertein quantity of metal after the crusts are removed, which is retarned to 
the melting-pot. The mixture introduced mto the boxes serves only once , and if 
caibooBte « potaih baa been need, the residuary matter la sold to the hsttera 
4. When the preceding (mention is siqqio^ to be complete, the sheeti; being 
rsmoved from the boxes, are fonnd to have grown a quarter ctf an mob thick, thongn 
invmns^ not above n twelfth of that thickness, A few crystals of aoetate of Itod 
are someomes observed <m their edges The plates are now shaken smartly, to cause 
the ornst of oarboante of lead ftmned on their aoifoaes to foil (A This oarbonate » 
pot into lasge ciKerna, and washed very tdean. The cistern is of wood, most com- 
monly of a square obi^ and divided into from seven to nineecMuparttaeata, These 
me of equal capacity, b^ unequal height, so that the liquid may be made to over- 
flow from (me to the other Thereby, if the first chest is too fitU, it decant^ its ex- 
*cfliA Ae Maotaim md io on m inriwiiinni 

Tbe water poured mto the fiiat cheat passes sneoeanvely mto the othen, a slight 
agrtabon befog meanwhile kept np, and there deposits the white lead diflhsed m it 
propertfonaUy, ao that die depwt of the lait oompartment is tbe flnaet and ^tent 
ftftm this wBshmg^ the whke lead reoeiven another, in large vats, where it la always 
kept under water It » laidy lifted out in the state of a liquid paste, with wooden 
qpoene, and laid on dvjin^tames to pepare it for the matkab 
^Die white lead of toe w ooaaparunent is of theftrst quality, and is called on ton 
emttouot ^ver white. It is amp^ed in fine pamting. 

Whafi whfte lead is mixed iu eqnu quantitiies with ground soljfoate of harytei, it is 
ksmra m Pmnes nnd Onmany by toe seme of Venjce whita Another quality, 
tfiabarsted with doaUe its wd^ of aidph^ of beiyt^ is styled Efomhorgh white, 
said nfoorto, having tores parts of sdjtoate ttfone of white lead, gets toe aunetrf 
DvtA stolle. When the aii^hete of barytes is vary white, like that of toe Tyrol, 
toeie fldntoies am laekooed pteftnbfo fbr oertafo kinds paintng, at toe barytes 
oomaMBdeatoBopanty to tbe cdow, and proiecia toe lead from being apoeddy dmk.- 
«fed salj^ueoim smoke or vapimri. 

'Tki hifl^ rspvtefton Of toe white Iced of Krems wae by no means due totoe bor 
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Tftea, tbr the tint end whiteit quabty was wero carhonate «f lead. Ihc freedom 
fr«n nlTor of the lead ViUaeh, a yery nre eircnmetoacek ie ooe oime of the 
iR^riority of ito carbonate; u weU m tb« akilfiil opd laborioiM nmuier ia vhieh it 
n vashad, andaapanted from an^ adherii^ pertiele <tf metal or sulphide, 

In England, lead u converted into earboDato in the fidlowing way. — The metal m 
eaat into the frimi of ■ network gratme in moulda about 20 inohca long, and S w 9 
broad. Several rowa of thew are |daeM over eyUndneal glaaed ear&en poti^ aboot 
6 or 7 inches in djameter, containing some wood-vinegar, which are then eovered 
with planks and spent tan , above them pots another range u idled, and ao in sniH 
oeaaimi, to a convenient height The whole are iab«dM in sput bark from the 
tan-pit, brought into a frrmenbng state by bemg mixed with some bark need in a 
jHWVions prooeaa. The pots are left undisturbed under the inflnenee of a fermeutiag 
temperatoK for 6 or 9 weeks. In the ooune of this tune (he lead gratlags heomae, 
generally speaking, converted throoghout mto a solid carbonase, which, when re> 
moved, u l«vigaled m a pn^r mill, and elntnated with abundanoe of pure water. 
The plan of msertmg ooila of sheet lead into earthenware pipkins containmg vinegar, 
and imbedding the pile of pipkins m fermenting horsednng and litter, has now 
ceased to be used ; because the eoil u not umformly acted cm hr the aoid vapouii, 
anft the anlphnretted hydrogen evolved from the dong is apt to darken the white lead. 

In the above proceed me ctmversion of lead into carbonate seems to be efiected " 
by keeping the metal iminersed m a warm hnniid atmosphere, loaded with carbomc 
•aiMaoetie acids. 

AnoUier process has lately been practised to a considerable extent in Fmnos^ 
tlKMigh It doim not afford a white lead equal in body and opacity to the prodncti ui 
the preceding operations. It. 'rhenard firat established the principle, and MU. Bre> 
choi and L^ur oontnved the arrangementa of this new method, which was labao- 
quendy executed on a great scale by UM. Board and Breehos. 

A subacetate of lead is formed digusung a cold solnbon of nncryatallisenoetate^ 
over litharge, with frequent agitation. It is said that 65 ponnds of ponfied pyrolig^ 
neons acid, of spemfii. gravity IDSd, require, for makmg a neutral acetate^ 68 ponnds 
of litharge , and henoe, to form the subaoetate, three tunes that quantity of base, or 
•174 pounds must be used The ooiupoand is diluted with water, as soon as it is 
formed and ^uig decanted off quite limpid, k exposed to a ourrant of earbooio teal 
gas, wbudi, uotting with the two extra proportions of oxioe of lead m the snbaoetate, 
precipitatfls them m the form of a white carbonate, while the liquid becomes a feindy 
acidnious acetate^ llie carbonic smd may be extricated from ehalk, or other com- 
pounds, or generated by combustion of cbarcual, es at CUchy, but in the latter case 
It must be transmitted diRNigb a aoiabaa of acetate of lead before bmog admitted into 
the eabocetate, to depnvc it of any particles of sulphuretted hydrogen When, the 
prempitatiOD of the carbonate of lead is completed and well settled down, the superna- 
tant acetate is decanted off and made to act cm another dose of litharge The depcMBt 
being rmsed with a little water, this washing is added to the acetate, after which 
the while lead is fooroo^hly AntnateA This repebtion nf the process may be inde- 
finitely made, but there is always a small lou ^ aoetate, whi^ mnit be repaired, 
either directly or by adding some vinegar 
It IB customary on the ctmtinent to mould the white lead mto conical loaves, hefinre 
aenduigit mto the market. This is done by stuffing well-dramed white lead mto 
unglased earthen pots, of the requisite size and shape, and drying it to a solid mqp, 
exposing these pots m stove-rooms. The moulds being now mverted on tahb^ 
discharge their contents, which then receive a final desiccation, and are afterwards 
pnt up in i»le bine p^ier, to set off the white oolonr by contrast 

It has been snpposed tto foe differences observed between the ceruse of Cheby and 
foe common kin^, dqiend on the greater compaotneu of foe partiolee of the latter, 
prodneed by fomr slower aggregation; as alw. according to M. Bobiquet, oa foe 
fomier ooatainmg ccmsiderably 1m carbonic amo See iq/iid. 

Mr Uam proposed, in a patent dated June, 1826, to prodnee white lead with the aid 
of the following appaiatna a,a,fy 1937, are the aide-walls of a atove-nxnn eon- 
stmoted of bilcfca , i is foe floor of bneka laid In Boman cement ; c c, are foe eide- 
plates, between which and walls a qoantiiy of refiias tanner^ bark, or oU^aeit- 

able vegetable matter, la to be introffiioed. Tie aame matsnal is to be pnt idse into 
the lower part at d (upon a felse bottom of gintmg }) The tan should riseto a con- 
siderable height, and have a senes of stnpa of sheet leade, c, r, plaeed upon it^ which 
are kefpt apart by blocks or acme other ecuTauant nuana, wlfo a apace open at ime 
end of foe plates, for foe passage of foe vmionrs ; bat above the apMr plates, bea;^ 
are placed, and eovered wifo tan, to confine them there. In foe iowsr part qf ^ 
chamber, omfs ctf stcam-pipe/, J", are laid in different direcfoms to distribate beat i 
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|rliaf)n>i6l>«^to eondaei Tiftcgir lawer nM nt tiw VMieti and A Isa 

goei todmir R tiff, whea Aeopan^kiDis anpesdad, Xtieaidd T^poam ntlMd b/ A« 

hm pa* 19 thmigh tiie apnt^A, 

«id m oomuw into aontaet viA Ae 
AmU of leaiC «Dimde Aem. The 
qnaobty of aoid bqpux ahoiild not be 
laneem, a pdoet to be aNeHamed by 
meana of Aeaualltubei^at t<qi,«bbA 
u istBodedfiartaBtiqgitbythetDQgitB. 
d ii a tube ftxr nuerfug a tbmno- 
aete; to irateb tbe tomjwnrtore^ wtocfa 
flbotdd not exceed 170° FsAr We are 
not aware o^wbet moeess naa attended 
tUa patented amagement. Tbe beat 
pnaeribed u Ar too great. 

A toetOT was nnae years amce 
ereeied at West Bromwich, lUiar Bir- 
mingbam, to work a patent lately 
granted to Mesan. Goseage and Ben- 
aon, tar making white lead b} mixitig a amall quantity of acetate of lead in aoliiiion 
with idightly damped litharge, eontained m a long atone trough, and paasmg orer tbe 
anrface of toe trough currenta of hot carbonic acid, while its contents are powerfblly* 
stirred up by a toavelliog-wheel mecbaoism The product u afterwards groand and 
elntnated, aa usoaL The carbonic acid gas 11 prodneed ftom the oombuaboBM of 
coke Tins factory has ^ce proved abortive. 

Measra Button andi^er obtained a patent; s few yeart ago, Ibr making white lead 
by transmitting a enrrent of pnn£ed carbonic acid gas, from the combustion of coke, 
throgj^a mixture of litharge and nitrate of lead, diffbsed and dissolved in water, 
whicb IS kept m constant agitation and ebullition by steam introduced through a 
perlbrstod mil of pipes at tbe bottom of the tab. The carbonate of lead is formed 
here upon toe principle of Thenard's old process with the subaceute , for the nitrate 
of lead forma with toe litharge a subnitrate, which n forthwith transformed into 
carbonate and neotral nitrate, by the agency of the carbinue aoid gas. It is known 
that all sorts of while Ie£i produced by precipitation ftrom a liquid, are m a semi- 
orystalline condition , appeal, therefore, semi-transparent, when viewed in the 
nncniscope , and do not cover so well as white lead made by the process of vinegar 
and tan, m which tbe lead has remained always solid during its transition from toe 



Une to tbe white state , and hence consists of opaqne part'clcs 

A patent «as obtained m December 1833, by John BapUste Constantine Toiassa, 
and otomt, for making white lead by agitating the granulated metd or shot, in trays 
or barrel^ along with water, and ezpoamg the mixture of lead-dust and water to the 
air, to be oxidised and carbe^ted It i^said that upwards of 100,0004. were expended 
at Chelsea, by a Joiot-tfoek company, in a factor constructed for executing tha 
precedmg most labonous and defective process , which bad been many yean before 
tried witooBt success in Gennany The a bede these recent ptxgodg for preparing 
white lead are inferior in economy and qoality of prodnee to the old Dutch process, 
which may be so arranged as to convert sheets of faloe lead thoronghly into the best 
white lead, withm tbe space of ten weeks, at less expense of labour than by any 
Vtoar plan. 

The composition of the different varieties of white lead has been careftiUy examined 
by J. Arthur FtiUipfl.* Tbe resnlt of this inveaugauon shows that those specimena, 
irtdch are obtained by preoipitation from sdlutiona of the mtrate by means of an 
alkaline carbonate, contain very variable qaantibes of oxide of lead, whilst in white 
lead prepared ^ the ordinary Dutoh process, the relatiOBs existing between the 
omoants of earbomte and oxide, nthongb definite, is nsnaliy very simple 
most nsnal oompoaitum trf tbe white lead of eoumieroe is represented by the fonnnla 
fiPbQC<9*-i‘PbO ^0., althouh froeeunens represented by tbe tbroinkB sPbO.CO* 
and 0FbaCO*-f PbOiBO are also oeessioiiaJly met wito 
^juapnalning toe ordinary cmrroded leads m a finely divided state, 17 ^ the aid of a 
pdBni mieroic^a; ao traces of a oiystolUne straetars wiU be perceiTed, but when 
pme^tated speeimeaa are sabSested to a power of 800 diametera, diatmct bexagODal 
piataB become nsiUe. Ibwaa varyfoon ifrjto to isjos^h of an inch is diameter, and 

Hiebaidm, of Kewca«^ obtained a patent u December Idds, for a 
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l>r<q»ntion of fai^ate<ifleikd, ap^icaUetoKweoftto pnfoMitoiEbiditiweM^ 
Date ia applied Hia plan h to pot 56 poonda of flike lltiNUSB iaU a ta^ it 
▼ith 1 poBDd of acetic acid (and vatar) of epee. giKf l'046r and tD agitata the 
snixtnre till tbe oaide of lead beaomea an acetate. Bet vhenerer thu otanga U 
partially effected, be poon into the tab, throngb a pipe, an^nric aeod of ipea, grafr. 
1 5975, at tbe rate of about 1 po<nnd per mmste, until a aafl^nt qaantity of aoli^trie 
acid bu bean added A conrert all tbe lead into a aolpbate, being about SO parti of 
acid to 1 IS of tbe btbarge The au^bate la afterwaru -waabed and dried m atorea 
fbr the market, bat la Terr inferior to oidinoiy irbite lead. 

Mr. l^eigfa, surgeon in Manoheater, pr^red his jiatent vbite lead bj pzceipitatiQg 
a carbonate ttcm a soJntioa of tbe cblonde of the metal hy means of earbmate « 
anmuMiia. On thu proceBa,in a commercial point of view, noremstbeneed be nmdsu 

A patent waa granted to Mr Hagh Lee Pattmson, in September 1641j^&>r iii]prore> 
ments in the mannfactpre of white lead, &o Thu inrention ooneiats in diaaolving 
carbonate of magnesia in water impregnated with carbooio aotd gas, 1^ actmg upon 
magnesian limestone, or other earthy anbatanoea oontauung magneids in a aohtble 
form, or upon rough hydrate of magneata m the mode hereafter deaonbed, and in 
applying thu aolauon to the manufocture of magnesia and ita salts, and the precipi> 
ttfion of carbonate of lead any of the aoln^ salta of lead, but particularly 
cblonde of lead, in which latter case the carbonate of lead ao precipitated la tn> 
titrated with a solution of caustic potash or soda, by which a atnall quantity of chloride 
of lead contained in it u converted into hydrated oxide of lead, and the whole rendered 
similar in composition to the beat white lead of ctnnmeroe. The maimer m which 
t^ese improvements are carried into effect is thus described by tbb patentee — -I take 
magnesian limestone, which is well known to be a mixture of earbooate of lime and 
oarbonate of magnesia in proportions varjmg at different localiues, and on thu 
account 1 am careful to procure it from places where the atone u ru^ in magnesia. 
Thu I reduce to powder, and sift it through a sieve of forty or fifty mrtqips to Oie 
linear inch 1 then heat it red hot, m an iron retort or reverbento^ fhmBCe, fbr two 
or three hours, when the carbonic acid being expelled from the carbonate of magnesia, 
bat not from the carbonate of lime, I withdraw tbe whole from the retost or furnace, 
and Buffer it to cool The magnesia contained m tbe limestone is now solnl^e m water 
impregnated with carbonic acid gas, and to dissolve it I proceed as follows — I am 
provided with an iron oylinder lined with lead, which may be of any convenient aue^ 
say 4 fret long by 2^ feet in diametei , it u fbmuhed with a safew valve and an 
agitator, which latter maybe an axis m the centre of the cjhnder, with arms reaching 
nearly to the mrcumference, all made of iron and covered with lead. The cylmder u 
placed horizontally, and one extremity of this axu is supported within it a proper 
carnage, tbe other extremity being prolonged and passmg through a ttofflug-box at 
the other end of the cylinder, ao that tbe agitator may be turned round by applying 
manual or other power to its prcjectiug end. A pipe, leading from a foroe-p^p, u 
connected with t^ under side of the i^lmder, through whicn carbonic acid gas may 
he forced from a ^uometer in commnuicatlbn with the pump, and a mercurial gauge 
u attached, to ^ow at all tithes tbe amount of pressure within tbe cylmder, ux^ 
dependently of the safety-valve. Into a oyliader of the size given I introdoee from 
100 to 120 Iba of tbe calcmed hmeatone with a quauutv of pun water, nearly filling 
the cylinder , I then pomp m carbonic acid gas. constantly turning the agitator, and 
forcing la more and more gas, till absorptiOQceasea under a preasuzeof five atmospheres. 
1 suffer It to stand m this coDdiaou three or four bonra, and then run off ibe oontanM 
of the cylinder into a cistern, and allow it to settle. The clear liquor is now aaolntioii 
of carbonate of magnesia in water impregnated with carbonic acid gas, or, as I shall 
bereafrer call it, a solution of bicarbonate of Tnagneaw, having a spec grav (ff about 
1 028, and containing about 1600 grams of carbonate of nm giMwm. to tbe imperial 
gallon. 

1 oonaider it the beat mode of obtaining^ solntton of Ucarbonate of magDeam from 
magneaian limestone, to operate upon tbe limeatoue after being calcmed at a red-beat 
in the way described, but tbe proc^ may be vaned by using m die c;^linideT tins 
mixed hydrates of lime and magnesia, obtained by comjdetdy burning magnetiaa 
limestone m a kiln, as eosamonly practised, and alaking it wi& water m thejMstl 
manner or, to lessen tbe expendiitare of carbonic gas^ the mixed bydrnletfmay 
be exposed to the au afoww^s ^ the lime has become leu caustie by the iAwep- 
tion of carbmue acid from the atmoapfaero. Or tbe mixed hydrates may be treated 
with water, as practised by some manotboturers of Epsom salt*, tQl tbe Ime is wholly 
or prmeipally removed , after which the reaidoal rough hydrate of magneria saigf be 
acM up^ in the cylinder, as deaoribed , or hydrate cf magnena may be praflizifi 
for solution m the cylinder, iy diasolving magnesian Umestone in bydjmblMe a^dr 
and treating tbe solution, or a sdlatiott of chlwde of magnerium, obtained flraib aear 
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vyitrlif Mttt jockovitt dieftmttof bMtsra, «<& eqniniflot ^Bsntitjr «f igrtata 

at )fao«i/ir at tk« minced hydiiAn at hma and jsagneaia, oktalaed V ettomaidj 
buruing w ag neiw Jimeatoiie, Aakmg it *■ slwre Wban I nae this hIsuob of 
biearbrnute of ntagneui fer the piupoie of ■pteftroig magaona aad Its ssk^ I 
mponto It lo dijms, wliioh apare cubanaw <rf magntBSa ib at oMe obtaifle^ 
tnth^ As aeoMsiiy of otutg a esriKmatsd atkali* as m tha whole tvoeess ; and 
fhna this I pv^ate pare magnesia by ealomatuiA u» the osod nnmieri or, matead 
of boding to donees, 1 iam<^ heat die sedation fiir some time to the boiling 
polnti hy vhioth *b«> exeees of cubonio aeid is pa^y driTeii oS, and pore oarbonate 
of magnesia is pieei|dtated, whteh may then be eoUmed. and dried in the eome way 
ns if pranpitated iiy a caibeniat^ rikali. If Z i^oire snlphate of ma^joesia, 1 
neotiuiae the solntioa of bioarbonate of tnagnea>a wMi talpooric acid, boil down, 
and eryataUne, or I mia the sdotioa witii Its eqaivalent qnanti^ of snlphate of iron, 
diawdfw in Wer, hMted to tbe boding pomt, aPd tiiea suffer tbe prae^tetsd oai'* 
bonate of iron to aabaide { after wfaieh I decant the clear aolatum of nilpbate of 
magnesia, bod down, anderystaliise as before. When osing this eoSntioti of Wear- 
bonate of magnesia fiv the purpose of preparing carbonate of lead, 1 make a satarated 
ealntuni of ehloride of lead m water, which at thd temperature of #0® or 60O Fahr., 
hni m speeifio granty of about 1 ooa, and oonsiats of 1 part of oblonde of lead di^ 
SGhTCdLmtS&psxta^wtAn ltbttawA3L^V*^wln*lnnato«*he*,wbfittc^ 
of lead IS immedmtoly precipitated , but in this operation I ftad it necessary to nie 
oertain precautions, otbewise a eoniidmhle quantity of chloride of lend n earned 
down along witii the earbmiateL These precaotiods are, dnt, to use an exoese of the 
solntnm of magnesia, and secondly, to miK the solutioas together as npidly |s 
poaeiUe As to the first, when nsmg a magnesian eolation eontamiag 1600 gn 
of carbonate of magnesia, per imperial gallon, with a aolotion of ehlimde of lead 
saturated at 5S<> or 60° FUir., 1 nensore cf the fbrmer to 6^ of tbe latter js a proper 
proportioi, io whiob ease there is an excess of earbonate of magnesia emp^ed, 
amoontmg to abmit an eighth of tiie total quantity oontained in tbe solatmo. When 
either one or both the solutiims Tsry m strength, tb* proportions m which they are to 
he mixed most be determined by preluDinary trield* It la not, however, neocesary to 
be very exact, provi^ there is always an excess of carbonate of magnesia amoant- 
lag to ftom ooe-etgbth to tme-twelftb of the total qoanti^ employed. If the exoesa 
IS greeter than one-eigbth, m iigory will result, except the annecessnry expenditure 
of the solution. As to the second precaution, of mixing tbe two solabone 

npidly together, it may be eceomplisbed varioa^y, hnt I bare foend it a good 
metiiod to ran them m two streaios, properly regelated in quantity into a small 
dstein, m wbittb they are to be rapidly blended together by brisk stirring, before 
passing out, tbrongb a hole in the bottom, to a cistern or tank, where the 
preeipitete finely settles. The precipitate thos obtained » to be collected, wadied 
and dned m the usual manner It is a carhonSte of lead, very nearly pure, and 
■uitable fiir most pnrposes , bat it always euntaics a small portion of chloride of 
lend, seldom less than ftom 1 to 2 per cen, the presence of which, even in so email 
a qaantity, le soraewhat iiy niioae to the colour aiw hofy of tbe white lead I deoom* 
poae this ehloride, and oonvert it into a bydrated oxide of lead by grinding the diy 
preoijntate with u aolutiim of caustic alkali, in a null stmilar to tiie ordinary mul 
uoed in gtinding white lead with oil, adding just ao much of the lye as may be 
reqntred to eoaveit the ^woipitate into a soft pe*te- I eHow this paste t6 Le a 
femdaysk after vAkh, the ohlonde of lead being entirely, or almost mitirely, deooai* 
posed, I wash oat the alkabne chloride ftmned bf <he reaction, and obtam a white 
leed, timilar in oomposition to the best white lead of commerce. I prepare the 
ennstie alkaline lye 1^ boilmg togetiier, m n leaden vessel, ibr an hour or tw<\ 1 port 
hy wefd^ of Ay nod lecently-slmred lime, 2 pert# of crystallised carbonate of soda 
(nhteh oelna chie^er than carbonate of potash, I ftefer), and 6 parts of water The 
elsar and ooUmileaa eanstio lye, obtained after subsidence, will have a apeeiflo gruvi^ 
of nbont 1020, and vriien drawn off ftom the sedhuent, xonst be kept m a close vessel 
ibrims; 

MonxeHBtiylfr PeterSponee^of Manchester, hu patented a process ibr obtaining 
wUli land Are^ ftom the oren. ThefdlowliigstatanienCphas been made upon wlmt 

seveiSh^er me£i^ of makmg Zmd, hat neoiiy all of them 
reqnira « conddenUe lei^ of tune fhr m pcoduetioo, and none of tiieai attempt 
to direofly witii lead sa iti orUnarjr slate aa it ooinea from the inm& 

*'tib'fhis veiy InqpoHaat point, Mr Peter F C 8 , irf Manchester, whose 

Ame SB a aunnlhetoliig eheaust te toiowii to world, has xeoootly givra hte 
lltoiitSein,fnl hmi diMomMl % tofidual bj nduiA ito oaiit flflttvext «il^^ 
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^ileu) into pare -wliite l«fed,«i»iipantttT^ b m mup wthtau u t lhao fttf pweciwa 
Nfitire to lecomidiah, A method which hai idea the imnmil fl^hntef hewf 
inexpenriTe m wdi u rapid, wbich, obybudy, are hema qf the impOTMuM 

ia a e<»im«rcial point of ‘mw, 

^ It ia a fhct too well known to mine pxopneton that lead oras are h^tfleaSr 
■Moeiatedwith odiw^Betalbo aabBtanoea to an aueat that renden them (aa lead 
OSes) of htUe value, and aometnnm altoge^er onmleablelo the lead Mwlteni, * 

** U is aleo genexally known that lead ores contain more or leal of the j^loaa 
metals. B j 8]^ce’B piooeae the lead m oyr cret can be readily ooaT^ed into wl^ 
lead, leavuff the residual accidental sahotaxi^ for ^tet traatraenl^ aeeoidinip to theb 
nature and value 

" A ton of metallio or pig lead, by the ordinary meant, produees a littk orer a fon 
of carbonate or white lead Mr. Spenoe can produce a ton of wbte lei^ from a too 
of the lead ore called GkZmo.” ^ 

As we have before hinted, tho manubetare of white lead by the Dutch urooeea m 
one the nature of wbch seems yet enveloped m eonaidenble obsennty So as ap- 
pearanoea go, the aobon would teem to oonaut , first, in the oxidation of metallic lead 
V the atmo^ere, under the bflnenoe of the vaponr o£ acetic acid, secundly, b tfie 
pvduction of acetate of lead, by the combination of frie oxide of lead with toe aeetb 
acid ; and, tbrdly, in the ^splaeement of the acetic acid from its muon with tho 
oxide of lea^ by the action of carbonic amd, and the consequent Armatioo ofwiuta 
lead But this m no way aoeounts for the ftot, that, when aoetate of lead is deeom- 
pwd by carbonic acid, it la carbonate of lead, and not wbte lead, which is fbmed. 
0 ^ can we oonoeive how an acid like the acetic is capable of bemg wholly expelled 
from a metallic oxide by a quantity of another acid incapable of completely saturatmg 
the oxide. In other words, aa white lead contains free or uneombined oxi^af lead, 
how happens it that the free acetic acid does not remain muted to this? We oonftes 
onr inability to reconcile the fhets of the case with the preceding bypotjigais^ and 
thefrefore pass <m to another, in which we wdl assnme that aoetate of le^, but not the 
neutral acetate, is formed as we have already supposed. How there are two aob> 
acetates, one eoupoBed of six stoma of oxide of lead tooneatora of aeetb acid, and 
the other oonsisting of three atoms of oxide of lead to one of acetic amd We adec^ 
* in preference the former, aa it la the one which ferxna naturallv when acetic acid acta, 
at commoD temperatures, on an cxciss of oxide of leads The compositton of thm 
salt u such, that, if we can conceive slow combnatioD to take place, or that its acetia 
acid combining with the oxygen of the air is resolved into water and carbobo acid, 
then the carbonic acid prodaeed would be exactly sufficient to satniate four atoms of 
the oxide of lead, aod leave a compound of the precise composition of white lead. 
On this view, the first action in a wbte lead stack would be the production of sex- 
basie acetate of lead, and the next would be the destruction of this by eiemaeaiisiB, 
and the fbnnation of wbte lead. 

The apparatus employed in the manofneture of white lead is extremely simple, and 
consists merely of cmtain large eocJosures of ^laoes, c^ed beds, m which the ataefca 
are bmlt up, tc^ether with the^earthenware pots ne^ed fer holding the vinegar, and 
the macbineiy u^ in casting the lead and grinding the wbte les^ so as to fit it for 
the market The metallic leu was formerly used m the shape of Aeetsor eoila, whidx 
were placed perpendicularly over the vinegar pots ( but thia practioe baa been almoeC 
every^ere abandoned, ud at present the lead » generally east into what are called 


crates ” or •* grates,** and having the appearuoe of lattice-wivk , the object bemg ta 
expose u large a snrfeoe aa possible of metallic lead to the aotum of the vapour of he 
vinegar The beds are of considerable sixe , and, m this respect, somd diversity of 
t^mioD prevails amongst practical mm j but it seems pretty certain that no advutage 
u gained when the area of a bed comes to exceed SOOsquare feet, and there are muy 
reaeooa for believing, that, with beda of twice tbs area, the gam, m pomt of femimshcd 
labour, is much more than compensated for by the reduM prodnee in white lead. 
Heveithelesa, each muofeetiiier aeems to enteitain u t^mion of his own in remeet 
to this matter, and tihere are even some pretensuiia to aeeresy eoneerning It. In 
CTeiytUng depends npoo Ae construction of the bed, for it is thia which* regubitea 
the prodnetton of white lead, ud, as a proof of the gi^ importance eouneoted with 
this cirenmataoee, we may here meq^ioii, that, whilst one nunulhcturer has prodaoed 
aa much aa 65 per cent of oorradon durmg a long courae of years, another m his im- 
mediate neighbourhood has never been able to exceed 52 per out The beds of th» 
former are 16 feet equare, whilst those of die latter are 19^ feet aquare, an^ m 
dveihng upon foe det^ of tbs operation, we foall find font foeoredeallj, a hedwiy 
be too hrip, as foe above pncttcal feet iodicatea. '7" * 

hi fensuw a ctaok, it ia neceiann to begin Inlaying; b foe ftcat inrianoe, a tPAdef 
spent tamien hark, 8 fort in tbckneasi over foe sunioe of foe bed ; and upon this 
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M^«adtttedti>abott<Mn^dtivl«fa«irMiiiieBti«tthTfai^»Pjaf • itn&gcb atoil 
to^percmt aah^fArawwMMMnd. Upon tteie ^ «n fdwed th* cmm of 
ted, ind over all maoiM cf board! are arnugad, vbieb fom afloorfbc Ae next 
Ujrerof apenttaa. SBeha&artangemeatM ve hare deaeribed u daaoiaiiiatod **a 
b^''bBttiiefei«tbudifibreiu»bekveeD die beA^rjAtbattl^lavert or bottom bed 
bee a bed of tatt 9 Ibet u thtokneee, whereas bel one fbot onlj m heeded m the odicfh 
Hsmi^iBajabed the Joweet bed, IJ lodies ct gpent tan are now jdaeed npoa fbe 
boards, and a annilaf anangemeDt of pott, entee, and boatda Cakea plaee^ whzeh eon- 
etitntea the eeo^ bed , dde Is fallowed by a durd, a fenrtb, and ao os, until at last 
the nppenDoet bed la finished, when a layer of spent ton, SO inohee in tiuekneas, is 
pJaoed over tbe wholes and the operation may be said to oommenee, In aiz or eight 
days the tan begins to fcndent and evolve heat , and this goes on moreasing for some 
weeks, vhen it gtadofilly diminiihea, and at tbe end of about three montbs the whole 
has beeoine eool, and tbe stack u fit to bo taken down When examined, the pots, 
which formerly contaiaed vinegar, will now he foand to be quite empty, or to hold a 
bttle water merely, hat no acetic aeid , tbe leaden crates -will be discovered to have 
mcreased sensibly in bulk, to have become coated with a thick and dense incrustation 

white Imirf, and in some places eien to have become altogether converted into tMs 
sohstaoee, whilst ^ tan, Imnogiou its formentative quality, is now useltss^ except 
u fuel 

Ihe Boeoesnve beds constitatiog the entire stack are next carefully removed, so as r 
to obtain the white lead with tbe least possible admixture of the tan , and aa s portion 
of this snhstance always adheres to the crates^ these are wasbtd lo a kind of wear«or 
trough, by which the whole of the tan is thcnWghly separated Vrhen this u seen 
to be complete, the corroded part of the plate or '* white lead” is detached from the 
nncorroded.or blue lead,” either by means of roHers or with a mallet The blue lead 
IS weiglsid, and, for tbe most part remelted and again ea«t into mates , whilst the 
white lead is first crashed, and afterwards ground m water into a fine powder, when 
It 18 eoneeted by elutrution and deposition and dried m stoves, a little below the 
boiling point of water Formerly this grinding was performed in the dry wav, and 
moch injury to tbe health of tbe workmen thna resnlted , but during the last 30 years , 
tbe wet Utooe of gfmduig has become general, and is greatly to be preferred. 

The eonvemon of whitcHbad into paint la a simple mechancal operation though, 
aa we have before remarited, it is followed b-v chemical results , for there can he no 
doobt that the sorplna oxide la the white lead combines with part of the oil employed 
to form tbe punt, and gives rise to a true plaster or metallic soap The proportions 
of oil and white lead, vary with different manufoctnrers , ror does it much matter 
what these proponums are the principal point is to obtain a thorongh mtermix- 
ture of the two ingredients , and this is done by grinding them together beneath 
heavv stones or " tonnen * for several hoars at the end of which time the mixture 
will be found honLogeueoqs 

If we ezamme the process of white lead making vnQi a view to discover its chemical 
peonliaritiea, we perceive at once that it presents no sUient feature to guide ouy la- 
qui^ The most probable explanation is certainly that before given, and which 
supposes the pre existence of sex basic acetate of lead At the same time there are 
ao expenmeuts which prove that ibis substance » capable of nndergoing the slow 
combastum reqoisite to comjdete the argoment But then this u precisely ttfs ques 
flcfii wbioh now calls for solution , and were are many analogous fhets in chemistry 
that warrant the kind ot eremacausis or combustion here hinted at And presuming 
this to be correct, then one atom of the sex-basic of lead and eight atoms of atmo- 
spheiM oaTgeii, would mute as m tbe foUowmg diagram, and prraaoe two atoms of 
white lead, and three atoma of water, two atoms of which would remain muted to the 
white lead thus 


consists of 

I sezi-basio 6 oxide of lead 
acetate 4 carbon — - 
of lead S hydn^^.,.^ 
8 oxygen — 

• o^rgen 



|2 hydrated basw 
earbonate of lead, 
or white lead 


Ucarbotneaeid 


U Tsmahia, howavsr, to be demonstroted, whether this kind of sob acetate of lea^ 
and whldi a readily formed by boiling acetic amd with a large excess of htharge^ 
earn under die mfiniHiee of a graile beat, become thoa converted into wfalta ted. 
i^neeted with Qib nblect islho fiibncatioB of u artide called foe sob-eblonde 
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flflMdfOroxjvUorid^ whidi ts bow Boiiie^a« em^iefvA ■faiiigtittMftvvliUo 
lead. nieofxolilorUeuao 0(»jtitated,l2i4tif for twoateo^^eufllpllMB^lMdiB 
white lead we nibet^te two aionu of eldoiide of lead, the moU er» lb ite Mv 
eompoandt and which was made the sal^lecfe of a patent bj the late Mr & I* rattte- 
BOO, of Newca^-iqiwji-Tpiie Kow it u a vei/ remarkaUe ftot, and atimi^ 
oorrobontiTe irf the Tiewa wfaieh we hare here adraneed, that the new pantt 
“ coeen ** eqaall; wdl with the heat white lead, jost as its basic con^esitioa would 
iodicata , and the probshiiity is, that the oxide of lead contained m it unites to part 
of the oil of the paint, fiinnmg as before a metailie soap^ whilst the elil<»i& of lead 
remains intenpersed in the mass^ and eommanieates opacity and whiteness. An 
obserratiOQ made, we believe, m the first mstanOS fly Dr Dre, shows the correetneae 
of such a eonelusion , for, although, when alooe, the oxydilende of lead be quite 
insolabte in water, y^ after adnuxtnre with oil, boiling water readily diSsolvesnoBi 
the mass the chloride oi lead, and leaves the oxide eombmed with the ifil This eir- 
eamstance, which can be easily demonstrated, seems also to dhow, that paint made 
with aa isB<dable salt, like earbcmate of lead,is preferable to one with a soluble 
salt, lite the chloride. 

WHlTlhO Chalk levigated and caivfhlly washed, aft^ which It is formed mto 
holes 

"wick CJIffoKe; Fr , Voeht, Gem) is a qiongy cord, nsnally made of soft 
spun cotton threads, which by capillary actum ^ws np the oil in lamps, or the 
melted tallow or wax m canmea, m small sncoeasive ^rtiona, to be humed. In 

• common wax and tallow caudles, the wick is formed of paralld threads , m the 

Bteanne candles the wick is plaited npon the braiding machine, moistened with a very 
dflute sulphonc acid, and dried, -whereby as it buros it falls to one side and consnmes 
without requiring to be snuffed, in the patent candles of Mr Palmer one-tenth of 
the wiok iB first imbued with sabnitrate of bismuth ground op with oil} the whcde is 
then boned round m the manner called and of this wiek, twice the length 

of the mtended candle is twisted double round a rod, like the eaduoeta o/^ercwjf 
This rod with its coil bemg insened in the axis of the candle mould is to be enclosM 
b^ pounng m the melted taliow, and when the tallow la aet the rod mto be drawn 
out at top, leaving the wick in the candle As thia candle is burned, the ends of the 

• double wick stand out sideways beyond the flame , and the bismuth attached to the 
cotton being acted on by the oxygen of the atmosphere JsauseB the wick to be com- 
pletely consumed, and therefore saves the trouble of suwog it 

WINCING M ACHIK£ is the English name of the dyer’a red, which he saspends 
horixontally, by the ends of its iron axis in bearmgs, over the edge of his vat, so that 
the line of the axis, being placed over the middle partition m the copper, will permit 
the piece of cloth which is wound upon the red to descend alternately into either 
Gompartmeat of the bath, according as it is tamed by hand to the nght or the left 
For an excellent sdf acung or mechanical -wince, see Dmoni. 

WINE IS the fermented juice of the grape This beverage has been in use finm 
thr earhest periods of man’s history We have, however, only space to deal with 
wine in its modern relations b 


Id the reign of Elizabeth the wines chiefly in use in England -wore those of Ott- 
cony. Burgundy, and Guienne, which with Canary, Cyprus, Grecian Malmsey, 
Italian Yemagr, Rhenish Tent, Malaga, and others, were “aoeompted o:^ because of 
their ^ngth and valure.'* 

In the time of Charles IL ** the consumption of French wines was two-flftbs 
of the whde of England ” The favourite wmea -were then Bordeaux, Burgundy, and 
hermitage Champagne, elthoiwh known in England in the reign of Henry VlIL, 
did not come into use till that oT Charles XL 
The strong wines of Burgundy, the white wines of Spam (^SherrtM-mck or Sac), and 
the red wines of Portugal, first came into use about 1690 a.d Port wine was at 
first a much lighter wine than it afterwards became. According to Baron Forteater 
the first port wine introdnoed into this country was not ftom the Donro, or even 
shipped at Oporta It was a wine resembling curst of Burgundv, fhmi t|]» Mjniub 
sh^ied at Vienna. * 

wine-growing eoni||ne8 are especially the more southeni states of Europe, 
where the grapes, being mtme saccharme, aflbrd a more abundant produataon^ of 
alcohol, and strong wmes, as exe&plified m the best Port, Sherry, and M adas n u 
In the more tempefiate climates, such ss the district of Burgundy, the finer flavoured 
wines arepradneed | and there the vines are usuilly grown upon folly slopes ftwttBg 
the south, with meuw or less of an easteriy or westerly direeuon, as on the Cfits 
d’Or, at a distance foom marshes, foiests, and nvers, whose vapoavs nugld deicriwate 
the air, 'Xhe plains of itua dutmt, even when poasesring a aunilar or anfifogiMia 
B<dl, do not Vofoiae wmea of so agreeable a flavour The lufluenee of temp er h ub 
becomes very minifost in eountnes further north, where, m eonaeqwswe of a ftw 
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tlgtian of «iwawmrtne deprfioB» thg prodnetkai of genercnu, BgceeaUe iriaebe- 
ooflMi lapowiblfr tt 

The lart nett &TODnUe to the vne b liglit, cmUt pormeehle to mUer, but wmc* 
vhatrttend'iebjittooaipodtioii} wUhaeuidjiiilMi^toaUow theesoenof Hmsture 
todnuKojUlToiE Caleueooeioilt produce the highly eateemcd vines the Cdts 
d’Or, agruine debria toimi the fimndetioa of the li^ There tbe HiermitagB wfaMB 
an giowKt aiboeotu soil mtenpened with flmta Ihrnidiee thi celebrated Tioea of 
Chtoao^Nea^ Fotfi, and La Gaode, aohlatoae diatnets aA»d alao good wuie,aa thu 
eaUad & Malgve. I^na ve aee that landa difftting in oheuioal oompaHtun, bat 
poeaeaaed of tl^ proper physical nulitiea, may prodiioe most agreeable •maea ; and ao 
ttio atoy hwda it like oheiaical and physiou contitatiOD produce vanoua kinda of 
wme, accordmg to their varied expoaore. As a atnkmg example of these efbeta, we 
mey eddaee the slopoa of the hilli whidigrow tbe wines ^ Hontraohet The insulated 
part towards fhe top fcroiahes the wine called Gheeolter ATontroche^ which u leas 
eateemed, and sells at ^a mooh lower ^ce^ than the deficious wine grown tm the 
middla hmgbt called true Monbadut Beneath this district and m toe eiirroonding 
plams toe vmea aflbrd a thr inferior artiole called boMtard MmOracheL The opposite 
side of the bills produces very mdifibrent wine. Similar differences, in a greater or 
less degree, are cilwervaUe relatively to toe dutnets which grow the Pomard, Vtdna^ 
Beanae, Kiuti; Vbiigaot, Cbamberba, Boniaiife. &c Everywhere jt is feiind tbSt 
the reverse side of the hiU, toe summit and the ]daio, altooagh generally consisting 
of like soils, afford inferior wme to the middle soathmrn slopes. In an essay on the 
sod and cUmate alt toe province of Biscay, by Don L. de Ohixabal, an analysis of the 
soil of toe left hank of toe Nervion, m the di^ot of Absndo, la given. 

Argil (silex, alanuna, and oxide of iron)- - - dS 16 


Broken and small flints - > - - • .14 20 
Carbonate iff Inne ...... 40'09 

Manure and vegetable soil 1016 
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This analjsia represents toe general character of aU toe best wme growing diatnets, 
and when toe vine lands are too light or too dense they may be moduUd, withm 
hmiti, by intiodnci^bto tom either argUiaeeooa or aihceons matter Marl 
18 exoeUent jSw almost all grounds, which are not previonsly too caleareDiu, bemg 
alike BSe^ to open dense sods and to render poroos ones more retentive. 

Bor toe vine, a mannre supplying asotued or animal nutriment may be used with 
great advantage^ provided care be taken that it may nol^ by absorption in too erode 
a atate, import any disagreeable odour to toe mpe, as sometimea happens to the 
vines grown m toe vicinity of great towns, like Pans, and near ArgenteuiL There 
is a compost used in France called aainohAed black, of which ftom J to of a litre 
(<dd Engluh quart) serves sufficiently to fertilise toe root of one vine when applied 
every year or two yean An excess of manure, m rainy seasons especially, has the 
effect it rendering the grapes large and uuupkd. 

The ground is tiUed at tbs same time as the manure is applied, towards toe numth 
of ICartoi the plants ar« then dressed, and too pn^ are inaerted. Tbe weakness of 
toe reodm t^ practice nsefiil, hot m some aoutbeni distnots the stem of toe 
Tine, when supported at a proper hei^t acquires after a while aafflcient aife and 
ttrangth to stand alone. The ends of the props or pdlm are either dipped m tar. or 
charred, to prevent their rotting. The bottom of the stem must be covered over 
wito sod, a^ toe Bprmg rams have washed it down. The principal hnsbandry of 
the Tiae}ard oonttsU m diggmg or i^ooghing to destroy toe weeds, and to expose 
toe sod to toe inflnence of toe air darmg toe nioutos at May, Jane, and occauonally 
m AugusL 

The firnit of toe same plant when txansfened to a different sod loses its peealiar 
ohametansfaei j thus one and toe same rme pomduoes Hook upon toeBhine, Bucellaa 
m Pmrtiu^ and Sereial at Madeira. It Iw been finind that vmee flrom Oermaziy, 
Fiance^ rartugah and Spam tranqilaiited to tbe Capo of Good Hime and AuatvaJia 
have hi HD one inlKanee produced wme e aa nml at in g to fhq,peeiilianties of theorigpal 
phmt , and no European Tine haa hatherto auceoeded wh«i transplanted to tbe United 
states, altooi^ wme la made at f^neumati fh>m tkmencan grapea. 

TIm flasat known wum are toe prodaoe of amla toe emnbuiaiioa and propordoba 
<ff iriuae mfpwdNota are extremely me and exce^onal, and eo opaiating with 
tkaae toqr nqnue the sveucy of pecnltsr degreea of li|^t. moisture, and heat, The 
nobast ^naaaiiff FVanes^ la^, Hnngaiy, Jfisdein, and Tenenffis are grown on toe 
aitea ofextoKt vdoanoet. diatnet of SleroA wlueh has ao kmg supiffied os with 
ihecry, ia ma^wd ont lo aeduratdiy by the line of da pecnliar sod toat ita dimanauma 
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<ra known k; tbe aan. vine -wklok prodooM Poit on dw kilk abcm dm 
Bono peUi a fataBT' dUferent mao in Ae vimitf of tte Tkjgm Ike «Ib» dfa ttiet 
ct tiu Hhingiui, between Moyenee and Sodedieimy b but note mitae in langdi by 
half aa aneb broaa The aooth aida of a flfaagle hdl nodnoei JehattOiAeq^ end 
ftombergb die rmeyaid of a raepteiMd moaaatery. The naaeieni wfaiM 
gvaSj imd the Garonne take their names reapcebrely fitnn dranmaeiibtd 
and ao narrow and apparently to c^ncurae are the re^eotive limits, that afitch 
diTidea portums wkioh nan time immemonal hare been eonabt with avidi^, from 
others whieh u die market will mufSormly bnng but one-fifthm pnoe The prodwee 
of the celetaated vineyard of Lafltte; near Bordeaux, for tbe year 1S48, waa S(M at 
4000 franca per ton, while the wmea of the immedpte neighboorhood realiaed only 
SOO franes. The propnetior of a Tineyard which is only sepented from that of 
Laflitte by a narrow c^y, a few yean smce expended a lai^ som of moo^ in 
endeavoanag^ br improfed onltxvatioD, to aisimilate hit wines to of Lsmtto 
To some extent he improved the qnsJity, bnt the wines never approached the peculiar 
ehsmoter of the Lafttte, while the expense inearred was so enorraons that the enter- 
pnaing proprietor waa mined The eosUy C/m Fbupsot grows in a farm of ei|^ 
acres. JSoBttmdc £hnhiB but six and a half, and the femons Jlfont JSuc/wt of theCOte 
d*Or » distmgiiuhed mto rhiee classes, of which one eelb at one-thini less diaa die 
odier two, ‘*yet these qualiUes are produced from Tineyards only separated from one 
another by a feotpath , they have the same a^eet, and apparently the same soil, m 
which the same vines are cnluvated and managed m preeiaely the same manner ” — 
CBsitdertm on Wmeo.') One small valley in Madeim alone modnces the dsest Makueif 
Bee Sir Emeraon Tennent Oh wuis, its uses and taxatum. Art and horticnltara} science 
have, he remarks, been applied to extend the linuts thus einnmscnbed by nature, 
but with such unsatisfactory results, that, as a rule, it may be stated that the higher 
class wine of any known distnot has not been saccessfdlty rqnodneed beyond 
It. The red wines of Portugal grown in the Alto Donro can no more be made m the 
adjoining provinces of the Mi^o or Beira than tbe white wines of Bpsm oonld 
be Bucceasinlly mutated on the Bhine. , 

The owe <^eass.— The OidiMn Tucien u tbe name ^iven to this disease, Mr 
Tucker having first carefully observed the growth of this deatmcUT^ microscopie 
fluigus. In eonnectioin with the cuhivauon of the vine, and tbe manufecture of wine, it 
XB necessary that the peculiar diaraetensties of this disease should be descnhed. 

It IB Btam that the epidemic first showed Itself in a iNtbouse m England in 1845. 
White effloreaeences were remarked, which covered the vine, the grapes were soon 
after attacked, and, hmdered from swelling tbe skm burst, and at last they became 
rotten and fell o£ In 1647 it appeared lu France , attacfcmg fi.Tst the botbonses, it 
spread rapidly to the treUiaed vin^ and to those cultivated near the ground It then 
invaded Spatn, which it devastated , and flualljr, m 1S51, made its appearance m Italy 
This fengna attacks ftie hmder parts of the vine, and rarely the stems. Tbe leaves 
and tendnls alao become more or less aSiected, the green edionT of those pans 
becoming paler, and marked with a dark yellow, as if burnt, and emitting an dfeutve 
BDieiJ It was fenoied at first that the ^gus was prodaoed by the pnncttm of an 
insect, and its presence was atftoaLly ascertained m the seed of the grape, and on the 
hmder side of the lea£ This insect estabbshed itself on the leaves, and formed a 
oobweb-like film, rising like a blister on the upper part of the leall The birth of it 
IB, however, now generatlv admitted to be posterior to the invasion cf the eidto 

Tbfi Seo^tt o/ her Secreianee ofEwbaaeg and LegatioK on the Effects qf 

the Vme Dteetue oh Su Gmwiieree o/ the Corntnee u w&icA theg remde, all polittso 
solphur' as the only reliable remedy fiir this disease. The most wMticsl method ot 
appying solphur to tbe vines was that mtrodnoed Br. Ashby Pnee Bv boihng 
sulphur aod lime together in water we obtam a bnl^nt yellow solution, which iS a 
sulphide of lime (tfts quadruuJ^kuret of Dt DalUnC) , with a diluted stdution of this 
the vines are washed over every part By the action of the carbmuo acid of the plant 
It is speedily decomposed, and over every part a thin white film of snlphnr is prodoeed, 
which effectually destn^ the paiwte without injuring the vine m Forrester on 
f&s Priie JDiseawe w the Port-mn* Diwtnete of tfta Mto Daexot in the TVogfnetams of 
As Aiyai &icte^^ 1854. 

The vintage, in the teliptfate provmces, generally takes place about the end of 
September, and fr is always detensrated whenever the fruit is not npe eaao|li befosw 
the iSth or fiOth of October} fbr, in this cose, not only » the must more aoia and lees 
■aceharine. Imt the atmoephencal tempmature is apt to fell ao low during the o^hta 
afl to obsdw mwe or hsa its fermnitatioa Into wina The gr^ies ahonid be pinched 
m dry weather, at the mterral of a few days sfrer they are emt hehig UMfiSy 
gathered m basketi, and tiaasported to the vats m doiaels,soflaBiiuy tight to psUveUi 
the joiee from numing out. WheaeTeraUjer about 14 w ISiui^es wufeUskccii 





• wiKSa 


q^cciril m Ae Mtom of tiba tin tta&ag openttoa bepna^ vkiok n vmal^ 
tspaatcd after naoeiMng tha gruna Ar Mnn tiioi, irlion an neipimt fbmwntatifia 
Ina aafteBed tbs teKtnrs of Ae aka and ike aterlor 'Wben the vlicde tvuisad 

S « oofleeted m tin vit, tke jxiiee, by mocns cX a abgkt fermentatloot reaota^ 
the aeidity tku nneratad, upon tin ooloanng-'matler of tke hmkat and alto 
taatia eontiuaed hi the btoaes and the frnit- wka The prooeaa of femenu 
ation u asfbfed to piroeeed viAont anr other precaotion, ezoapt fbremg -dovn from 
time to time the pelhdea and pedicka floated up bf tbe carbonic a^d to tiie top , bat 
It vonld be leas apt to become acetoua were the mootiu of the vacs oorered With 
tiut Tuv, IL Sebille Augur mtrodmed with succeaa ho elaaUo bung m the manafac* 
tare of Wfaie in tin department of the Maine-et-Loire. 

Whk vhaterer kind of apparatna tin finrmentation may have been regulated, as 
aoon aa it ceasea to be tumidtiUKia, and the irme la not aen^bly saecbarme or muddy. 
It moat be racked off ftom*tbe lees, by means of a qpigot, and ran into the npenmg 
tons. The mare being then gently squeezed in a press, a:&rd8 a tolerably clear wine, 
whieli is diatnboted among the tuna in equal proportiODS, but the liquor obtained by 
atronger prassare n reserved Ar the eaeka of interior wine 
Ja the awitii of JP^azna the termentstiofi sometiotea fm>t»eda too slowly, on sccoo&t 
of the must being too BBceharine , an aocidont which la best counteracted by mam- 
taming a tempemtnre <ff about 69*^ ee 68*^ Fabr in the tnn-room. When tbe molt, 
on the otiier l^d, is too thin, and deflcieut m sugar, it must be partially concentrated 
by rapid baling betere tiie whole can be made to ferment into a good wme By 
bwiDg np a part of the mnat for this purpose, the ezcen of ferment ia at the same 
tune destroy^ Should ttes eonoentration be moon-vement, a certam proportion of 
sonr mnat be introduced, immediately afler racking it off < 

^e speciflo gravity of must vanes with the nchneas and ripeness oi the grapes 
which aflbrd it j being m sane cases so low as 1-0627, and m others so high as 1 S83 
This happens particuuly m the south France In the district of the Necker in 
Oermanf^ the apee grav vanes teom 1 060 to 1 090 , m Heidelbeig, from 1 039 to 
1 091 , but it vanes mneh in ditterent years. 

Aftn the termentation la complete, the vinoos part eontists (ff water, alcohol, a 
eolourpig-iiifitter, a peoulmr aromatic prmoiple, alittle ondecomposed sugar, bitartrate 
and mall^ of pota^ tartrate of lime, mnnate of soda, and tannin , latter sub- 
atancea being in small proportion. 

It It known that a few gfMu mpea are c^ble of spoilmg a whole cask of wine, 
and therelbre tiw^ are always allowed to become completely npe, and even sometime-i 
to oadeigo a spedes of alight farmentatioa before being plucked, which completes the 
devalopinent of the sacdisuine pnnaple. At otiier timea the grapes are gathered 
whenever Uiey are npe, but are lelk for a few days on wicker-floora, to sweeten, before 
bemg pressed. 

In ^jeneral the whole vintage of the day is pressed in the evening, and the resaltiDg 
mnat is received in separate vata. At the end nsoalW of six or eight hours, if the 
terapeMtare he above 30° Fahr, and if the gn^ have sot been too odd when 
pfaumed, a froth or seam is formed at the surface, whicl| nqndly increases in thickness. 
After it aeqnires sueh a oonsKtenoe as to cra^ in seretal places, it is taken off with 
a akinuner, and drained , and the thin liquor is returned to the vat A tew hours 
aftMwarda another cost of froth it formed which is removed m like manner, and 
somebmes a third may be produced. The regular vmoua termentation now begins, 
characterised by air-bnbblea rising np the tides of the staves, with a peculiar wising 
a* fluty break at the aurteoe. At thia period all the remaining froth tiionld be quickly 
akunmed off; and tiie clear aahjaeeat must, betrauaterred into barrels, where it » left 
to jvpva. by a regular fermentatian 

Tm white winea, wlmdi mig^t be disposed to beeome stringy, frwn a deficient 
aap^y of tannin, may be preserved from tins malady by a due addition of the foot- 
atidkf of npe grapea Tbe tanau!, whale it tends to pnwerve tbe wwoB, readers titem 
aba mare easy to olaniyj hj tiie addition cf white of egg or isinglass. 

The white wmes dio^ be racked off as soon «s the first frosts have made them 
dear, aadpt the latest by tbe end of the February moon By thoa aeparating the 
wiae from tiie lees, the termentation which takea place on the rotom of spni^, and 
whiA) if too bntii;, would dastroy all Ha sweetness by dbeompoaing the remaiamg 
poTttoa flf safsr, is avmded or rendered of little osnseqnenee. 

The eharaoMtistia odour poaseased hy all wines, in a greater or less degree, la pro- 
dneedby a peenflaraubstaii^ which poaseseea the eharactera of an essential oO. As 
It is wet vauttK it eaimot be confonnded with tbe artuna of wjua When laij^ qmuH 
titles «f wifee a»a diatiPed, an edy anbataaca a obtained towards the end of the 
opecattion, Tha may also be prociM frmntbe wine lees which are deponted in flw 
cada after die tert a en t a tion has eoimnenoed It forolt one 43,000tii port 6t the wioa. 
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and fonnM of a peeoliir new tod, and adiet, wdi of tAidk hu been ealMt tiio 
iniaiiAi& Umbw 10 aaalopiai iq the i^aoidB,at>A tbeetherSihqeild, but Jn- 
iohiUe m wstor Tba and i« ptxtec&y white when ptne, of the eon^MenOe of baiter 
at 60% tneha with a moderate Wt, reddens btiniis, and diasolres in canetiB and ear* 
bonatedalkalieo, as weUae m aloobdl and ether (Enaotbie ether u eolonrleaithaa wi 
extremely otrong smdl of wine, which u almost mtoxicatmg when mhaledi nod a 
powerthl disagreeaUe |yte — £te6v Pebaze- 
PonTDQXi<. — Port wine ts the produce of a single wdl-ddlneddistnet m the nturth 
of PortonI, extending 8 leagues west and east fhm the Serra do Bilariks an eleratioa 
of 4400 &et above the level of the sea, to the Quinta da Bateira, near San Joao da 
Pesqneira, and 4 leagnes north and south hetween^Vills Be^ and Lamego The 
retain of the vintages ux diu area, known as the Alto Dooro, fhom 1848 to 18S1 , show 
the average prodaetion of qualities fit fbr use in ordinary yeans to be 69,568 pipes, m 
addition to which there are 80,633 pipes of refose, fit only for distilbtion, in all 
84,811 pipes , 

The alcoholie contents of port wine, as given by Brande, are — 

Port wme, maximum ■ . • - SS 92 alctdioL 

„ minimom - - - - 19 88 „ 

^ristison gives the alooholio contents in volume as — 

* Port wme, weak ...... is alcohol 

M average of seven kinds • * - 20 „ 

„ strong ------ 21 „ 

Bed a me of a good character is grown lu the vicmity of Pigncira, and bometinies, 
in fecoliar yean, sbipmeots have t&en place from that port aod tVom A veiro fiir the 
English market. 

Portngal, in addition to port wme and its congeners, yields a variety of other wines 
of a soond and good character, and at one Um« England consumed, though never 
very largely, the white wines of Lubon and Sucdlaa, and the red wines of th6*Mmho 
and Beira, but the taste for them changed , it was transfeired to the drier and 
stronger-b^ied wines of l^aui, and their importataon came to an end ^ 

Spaisi — The sherries of Spam have long been fiivonrite wmes in England and the 
^United States In 1840, Sir £ Tennent informs us, the consumption attained an 
average of 2,500,000 gallons, and in 1854 it had risen to 2^414130 galloob. 


Expmts of ume fom Spam to England 


1850 

Pipes 

39,407 

Vilue 

£811,841 

1854 

Pipes. 

42 06i 

Value 

£1,192,498 

1851 

89,493 

760,360 

1855 

38.885 

1,149,496 

1852 

2,809 

14,935 

1,283,316 

1856 

42,710 

1,217,587 

1858 

44,943 

1 1857 

42,853 

1,164,861 


In the Uoited States the consumption of sherry is rapidly mcreasing, and this is 
the case also m Russia. To meet tins demand efiorts have of late years been made 
to mtroduco Bicihan Marsala * 

In the Basque Provtnces a light wine, called ehaecit, is produced, but not in large 
quantities Mr Lumley gives the value of the wines of this district aa ;£^17,078 

Aheanie produced about 21,118 pipes of wine in 1657 

VaUitha produced about 15(^000 pipes of 100 gallons each 

Cadiz produces annually from 60,000 to 70,000 butts of new wme {Motto) ataboftlf 
£7 per bntt. 1 he diemes expoirted ftom this district aie never under three to jbur 
years old 

Baroeioita is stated to produce 85,000,000 gallons. 

Tlwreq^DiHt exports by sea about 36,000 butts, and a large portion is oonsnined m the 
prormee. 

Malaga. Mauj kinds of grapes are eultivatedin this provmce The Pedro Ximen, 
Doradillo, and Dim Bueno are cultivated entirely tbr the msnu&cture of wine. Tlie 
Vvaa de Foira or treHis vine, the Passu larga or bloom rauun grape, and {he Loja, 
whidi IS shined green for England for tab£e use, an eolttvated ibr exportation as 
fruit. Of Malaga wbe thesBUimal prodnee is on the average about 20,000 bn^ 
Three butts of Malaga wine yieI4 oiv of brandy, while ten butta of French lAie are 
Kqoired to prodnee die same quantity of spirit This bmtdy le need to cure the 
wIm 

nrgoa produces a leige quantity of wine, tbose which are moat preferred bemg the 
wince of Campo de Cannena. Many of the wme disbicu of OH Cashk produce abo 
huge qnsntitiea ai wim 

** At preaeat numy of the Spannh wmes aie not only so biHIy made thm tbe;y wBI 
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Ftmmb 

Ttueaoj 

Stfdmift 

Poctngil 

total 


Flpoi* VikiiB 

4S,«SS £U64,Mn Ofvfaioh 
1QM9S eeStMl ^ <647,467 vu 

SMIO Il44l86jftr«oniiaonrae. 

8,716 S6,685 

S,65t 17,446 


SI&8S9 0,609,876 


Spam prodaees an enomoiis tjoantitj of vine which u not tnitaUe for the Wn gliali 
maihat Bb* Porter eatamated that, good, paseable, and had, it amounted to 
180,00Q,00(rgBllou} hat (laya Kr R Tennant) Uie testimonr is concorrent that, 
except in Audalneia^d a for other minor looaiitiea, its manaactnre is so imperfoc^ 
Its qoalitiak so pecnnar, and its flaroor so eztnordinarj, ftotn oareleasoess, and 
odier eansea, that it is not presentable in the Eng^t market Dr, Gorman, m his 
endenoe before the House of Ckmitnons Committee, esye- — “No natural dierry 
eoaui to thu ooontry, no vine bouae will eend it , the artiole you get is a laigM 
artiale,^ if they gare yon the natural produce of Xeres it would not suit you, m nli 
probabili^ ^ou woold esy it was an mforicff amej our taste is artifteial, becanse we 
arc net a wine>drmkiiig people^” 

Biande gires the aleobol m sherry 18 37 die maximum, and 174)0 the mhumam,' 
wh3e Qinitmoa gives the followbg result foom his examination — 


Sherry, weak - - • - - - 17 in volume. 

„ average of 18 old wines - • 18 „ 

II strong SO ,1 

„ BSadre de Xeies - - > • 21 » 


Tlie JtfmtiSEnfo of Spain is a wme which appears to depend for its oharacter on the 
Soil, whidt*u a white soil called altanza, containing 70 per cent, of carbonate of 
lime, with alumina, sUiea, and a little magnesia. The dfonzanifla is the produce of 
the tettraii^ vdom or red eartiiB, somew^t sandy * 

SioiLT, as producmg thmxelebnded Swdutn MarmJa, is perhaps next in importance. 
Msisaln resemUes ordinary sbenry in many respects , it u, when good, a wholesome, 
and, as It IS techatcany described in the trade, a clem wiaa Of Marsala, Sicily pro- 
duces not less than 2,148,870 gallons. Sicily slso prodnees red vine, but of a very 
oaane qoali^. 

Mlroiuxe and the Cxmabibs produce a wme, the former under the name of the 
plaee of its production, being well known Its consumptiott has never, however, been 
very large. The produce of die island has rarely exceeded 26,000 pipes. In 1854 
we u^ivted 42^74 gallona 

Cin 4* Good Bopb . — wme has never found much fltvonr in diis country 
In 1864 wo Impwted 276,882 gMlons, whereas in 1&26 we obtained 670,000 gallons 
This wine is nsw to some extent in the manufacture of “ Bntish wmea“ 

.4firwan port md aherrp have lately been utrodueed to the Engluh market, and, 
as dw jmee has been remarkably low as eompaied with the Portngoese and Spanish 
Wines, a latge demand has been oreatod , bat there appears to be but litde ohaiioe of 
any of diOBe South Afoicao wmes hoUmg a place amongst us. 

rMfore we proceed to the mime important vines of France and Germany, we must 
say a fow words on 

FEs Oxkaeia tmu qfdu Oiuted Siutm . — About the year 1826, “ the Ottawba,” s 
native Aiamnean grape, was font bmogfat into notice Major Adlmn, who had fo^ 

gmwmg m a garden at Geengmown, near Washmat^ This vine, which is denved 
fom the wild fox mpe, has mdu^y aupplauted all others, and is now adopted, 
afanota unirmsaUy) throoghont the United States for amking wme. It imparts a very 
peenliar mnaty Savour to foe wine, dispbasmg whan dm tasted to msny ^ates ; hut 
dim ^sliks ia easily Kmored by habit, and the wine is meoh reliahed tn CHiio and 

IfliMiiia whew it yW ff idddr nk kqo & miMis # 

jkbopt 8000 aores are cultivated aaviueyards ip t]]fetate(< Ohiof dOOmEeutwfoy, 
1000 in Xadiua . 600 in Siissoani 600 in HUnoisi lOO in Oeorijpa, 800 in North 
GaroBna, and MO m Soufo Carolina, it ta oalcalated foat at least ifiOO^OOO gailons 
of «dn»-SB>B new tamed In the Umtod Stafts, die valae of which msy be taken at a 
doUar and kalf dm fftUon. 

ladta UahedEtatae the wine-piees ia eemstmeted madh tm the same imiioiple'ai 
foeanljaiayeeinw ei^-pnes, £t ima an iran leww 8 or 4 taebes in dunetarv hi a 
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itrong, njtn^t ftsme. A bo A platfono, 6 or 7 feet of S>{ae1t tdankt k weSfeu 

lato heavy timben, and in tb» a box to oontain the mashed grapes is nlued, the buk 
bNDg perforated with holes. Bands to At Inoeelv inside W . and ■wmtiioa 

to receive the pteasnre, complete the implement. The vow^ is 
lever, anl the jnioe tws out through a hide in the door, and » led into the eelliff 
beneath by means onndia-rnbber pipes. Before being satgected to preMon, the 
grapes are braised m a small vooden mill When it is intended to red vine, the 
grapes mashed by this prooess are aUoved to ittandfor two or three days, and are then 
pressed, in order that Ue coloonng matter in the skuiB be abambed by the grape 

jmoe or “ mose.* An analysis of good Catawba wu^ by Dr nVm pm**. gave 

Alcohol > > • > - . . 11*5 

Water - - - - - 88 5* 

100*0 

Large qnantitiea of qpnxUing wme are made at Cmohinati, and at St, Ikkub, in 
imitation of Champagne, and aold as sparkling Cotaoba. 

Gbmiant — B avana, Wurtemburg, and Baden each prodnoe wine In the ntmost 
aMndance. Prussia and Nassaa mply ns with iiAeatal and ^kbng MoselU 
Hangary has been ever femed for Tiokajf and Vint de Ugmur, Germany imports for 
her own me a larger qnanti^ of wme of all sorts than Ac exports to all the rest 
kthe world. — Tenneat. 

AiTBTBLa.^Tbe total average vintage m Austria is estimated at 158)986.000 flm-ina 

da, 974, 650, while the value of the wine prodnetum amounts only to 40,000^000 
flonns, or about dl, 000,000 sterling 

The exportationa uf wine from Austria were as follows for the yean named 


I860 

109,713 eimers. 

1864 

107,808 eimers!* 

1861 

78,840 „ 

1855 

134,931 „ 

1852 

81,798 H 

1856 

142.991 , 

1853 

94,389 „ 

1857 

810,214 „ 


•The 'i^enna eimer is equal to 66*6058 litre, or 1 760 pmts English measure 

The Austrian wines are on the avenge bat of middlin^t}uality, imt th^ are aomo 
which can bear companaon with all the very best Bhme, Fraidt, and Bpaxnsh 
vines. Of Hungansn wine a oonsidetable quantity u aold m as port wme. 

The principal wines of Anstna are~- 

ned wine*,'* grown at Brian, Carlowita, Saeksaid, Bnda, Adelsberg, ViUan, and 
8t Andre, 

« SeAiUer mnet,” a pale, reddish-cidoured wme, grown at Brian and Carlowits, 

“ Whits wnisa,'' grown at Pesfb, 6tembnich-B«rg, Totfeln, Moor, Tetug, VSslan, 
and Rusti 

** Wines of the Jirtt pres* grown at Ruat and Oedenbnrg 

Fxakcb. — The chief wine-gfovmg districts of Prance are l^vence, Langnedoc, 
RoossilIoD, Aavergne, Bourgo^e, Sunton^ and CSiainpagne, the ntfo valleva irf 
(he Gard, Herault, Garonne, Dordogne, the Loire aqd the Rhone, and the neighbour^ 
mg departmenta ea fer as the PyeSades, the Hantes Fyrdnd^ and ^ 

OrientUM 

The average produetiOB of wme per anmon u between 40,000,000 and 48,000,odb‘* 
hectolitres (of 82 0096 gallons English). 

means m French a certain qnanti^ of brandy added to wme in ha natural 
state thia being necessary to enaUe wines to resist the affect of removal for exportation, 
the law allows the addition of 6 litres ef brandy to each beetobtre of wine, {^vided 
the alcoholic strength of the latter after the mixture does not exceed 81 per cent , 
whatever there is above this limit is liable to the scale of taxation applicable to 
spirits. Flrom experiments made with a view to prevent ftnnd, it has been ascertained 
that wines nsuaUy fnrni^ed to private oonaumera do not averaM more than JO or 1 1 
percent of alcohol, tibat those in the bands of the retail deuer avmroge 16 or 17, 
while those dehvered to whofeiale firms contain firom 28 to 84 per cent In o^r to 
put a stop to this system, which defrauds both the Government and the c<aiBamrr, the 
oemmissioners pre^osed to limit the alcoholic force of wines to 18 degrees only, and 
to authorise the operation of “vinage” ^y m the DmnrtiueatB of the Fyrdndea 
Onentales, Aude, Bdrault, Gard Boolfoea an Rhone, and Var. 

As our Treaty of Corameroe with France prunues to ont a large trade in 
^noh wines, we think the remarks of Sir Person Tennent, although made ftvo 
years aine^ faiar stroo^y on the probable resnlts of the pment — 

" From Boideanx, it is well known that little or no msrease la to he lotdmd for lu 
idarat^ or the nure generous wines of the Ginmde, The stropg wines of Buguidy 

voL. la 8 z 
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Inwloog ■ia«t«eiMA «o be to Ea^d. smeiw aHhar ewuee froiu Adr to- 

to beer toe jee 'royagej and erwa jn Fnnoe toelr see baa beaa gnadnall/ 
deeliaing from a tonilar reasoa. They are eanly kOaxed by remoral | and a damp 
ediar, or area toe agitation oooasiODed by toe ndltog of a cantoge atoig toe atieeta 
u HmeemMa rafifliMtt to tom toem ioot. The piodaoe of Ohampegne does aot enter 
loto eahmlatUMi , and on toe irluda^ toe portioB of Etanoe whilfa la moat rdied on to 
meet toe oevly-oreated demand, ia the dutriot of KonadUoo, uoludiiig the dcpartmenta 
of toe PjT<in£eB Onectalea and Hdndt f wkeaae of late yean toe Masdew, or 
nunone port, aiidd*tcardao, for adnlteratmg toeny, have been impm-ted into En^nd. 
The noe oa tbm ooftoem mde of toe ^rmiMe eeema to pwtioipate in toe ohameCer 
of toe TintaM of Portogal and Spam on their sonthem aspect | and the amulanty 
hag snj^eetm toe attemj^ to obt^ a place for them hi toe Eng^ito masketf bm 
foiling to eetfblidi them m pobUo fovonr, they haTC been gradnaiUy withdrawn from 
eoDSiunpitum under ttteir own name, but oontmae to be mtmaoed for toe pnrpoee of 
bZuuhMp with other wines more fomlliar and popular 

" Very ample details of tooee endearoora to bring Masdew into use hi this country 
were giren by some wme merchants of expenenoe who were examined as witnesses 
by the Committee of the Boose of Commons in I8S2 The attempt was flrst made 
aa a snbstitote for port-wine, at a moment when the expons were mterrapted dari% 
the akge of Oporto in 1882 , it was taken a little at firs^ bat it obtained no permanent 
footing, and soon ceased to sidl for domestic nse; 

« I%Me vho have trayeiled in toe sonto of Fianoe, pleased with the abnndanoe of Its 
ordinary wines, snd the lowness of their coat, and amnsed by the novelty of drinking 
toem on toe place of growth, fie^uently return with an impresaion in to^ fovotr, 
and a supply for future use. But whether it be that they overlook the difference 
between taatoig toeee low wines at home and under the charming clinmte m which 
they np|n, or whether the change which they perceive m tomr flavour is toe resnlt of 
a sea voyage, toe taste proves bat transient , toeir guests do not approve of the new 
wme, the foncy is soon satisfied^ the adventure is not repeated, and toe traveller 
lapses into* his seemtomed round of strODger wmes 

** The evidence taken by the Committee of 1652 abounds in examples of the difficult 
before adverted to of inn^ucing a new wine, espeaiolly of a li^t and torn descnption, , 
into use la toe United Kiqg^m j and toe most stnkuig lUnitrationshave been drawn 
ftom the wines of France, it was attested by some merchants of large expenenee 
that every attevfpt made toUAin tie fost kaff century to mtrodnce a tuie wots qftire 
c ha racter into «m ts these eomtries, kae been an almoat total fadure , although the 
oneiuneit has bean made with Bound and pore wines at a cost greatly below toe pre- 
vnihng prices nit port and toeiry 

** One gentleman, Vb Gassiol; stated that in 18SS, on toe rednetion which then took 
place in toe duty, he, Srmly ralying on the effect of that meaBore in leading to a 
oonsnmplian cff light wines, imported low-pnced wines from JFrance, Figneiras and 
Colates team Portugal, Bpanish red wine from Barcelona, and others from Italy and 
flicilr hut toe entire nieralatioa ended in foilure andloss. 

“ w Miaxwdl, another extensive importer, stated that in 1841 his house had made 
a laige importation of h^t French wmes on specnlatiim , they were seat to Cdais, 
*8fiier benm a long while hi the docks, tomking that as the En^iah would not dnnk 
toem, the French wonldi biU it was a total kwsf and toe importera did not gmt got 
toe of the casks.* 

"Mr. Carbonell tried to bnug Maedew into use, but foiled | sod nameroas other 
exan^es are recorded in toe evUence, each sugularly unsnooessfal, toe taste of this 
eoun^ hitherto bemg deoidedl^ averse from alibatwuesof flavours, fbll bod^y, 

Sr eoDcludes his lema^ tonsi — 


"Bearing in mind the very limited area within which toe exlstenoe of a saitabls 
chtnate and soil pemuta the oahivadon of those finer wines to be earned on, looking 
to toe eoinparatively small supp^ which is capable of beme prodooed, and too 
iiiereaaBi%aaBand, not only firom the growing popnlatian oftoe aid wmrid, amongst 
toe <3)00(^000 of Boito Amencan imiaena, and toe newtCommnifltieB which toe cut- 
coverytof gold is disfnboting over the ooaiti of toe Pa^e, and toe Goratinent and 
Idands of AnstnOla, It is acanwly to be hoped Ifiat the rednotioii of duty in England 
W01 lead to a very hige menwed tuppfy of wmea at prsssat shipped to us foom 
France." • 

The following extracts from a lecture On tor IViae Trade and Wne Dados, 
by Mr. Leone Levi, so frilly exanpUiy the effects of the varying duties to 
which wines have at different tunes Men sablaoted, that to^ have w perttianent 
vrioe. 
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Alter 1708 BO ohangB was made m ^ vmedotfei lo lUs coniit^ fhe treaty 
of commeroe with Fiaaoe negociated by Ur Fitt la 1786, by whleh w« «i»- 
sented that the wme imported from France ahonld pay no hlgbtf dntiw Ib Cteeat 
Britain than those paid by the wines of Portugal, and we acoordiogty a?twii><*iij.a tfie 
duty on French wine from 6& 9d to 4e. 6<f per nJloD, yet the rekure ooaaamptItA 
of the two kinds diA not matenally change: There was a slight inenase In frie 
consumption of French wines, from 700,000 to 900,000 gallons m tfie first two yeen^ 
hat soon the oonsiunptioa of French wine frU lower ttan it had been, whilst the 
consumption of other kinds of wines moreased largely from year to year The war 
of the French reflation and the Peninsular war iwndered ue impoaition of higher 
duties neeesaaiy la 1795 French wine paid 7s 4d , and Fortngueie 4s lOfdL In 
1796, French, 10s. 9|d j Fortugueae, 9s 1^, and m 2818 the dn^ charged on 
French wines was as moc^ as 19s 8^il, a litmt which howerer lasted ohe year only, 
and lu 1814 we returned to 18s. Sd. and 9s for French and Pwtnguese respec- 
tively As might be expected under such circamatanceg, the eonaumption of wine 
diminished instead of increased with such high duties Fet th^ were continued tiU 
1825, when a reduction was made on all duties, French wines being ehuged 7s. Sd, 
and other wines is lOd., which had a most faroimble effect on me consumption. 
Jtl last, m 1881, the Methuen treaty was ahandoned altogether, and die wine duUea 
were equalised at 5s 6d. per gallon In 1841, 5 per cent was added to all duties, 
making the duty 5s 9d per gallon, and so it contmued till 1861, when die Treaty of 
» Commerce with Fmnoe rendered it necessary to revise onr legu'ation on the 
aalgeot 

^Before, however, we paas to the consideration of the effect of this treaty, it u 
useftil to observe the precise working of the 5s 9if duty How did it act upon the 
consumptioii? In 1801 the consumption of wme in this country was at the rate of 
0 44 gallons per head Ten years after, the rate of consumption deorease^to 0 35 
gallons per head. In 1821 it again fell to 026 gallons p« head. In 1831 it was 
0-27 gallons per head. In 1841 it was 0 25, in I8SI It was 023{ and m 1859 it 
was 0 21 gallons per head. How was it, then, that with the largesmcrease of 
wealth, and the irnmensely moreased relations of trade with foreign countries during 
» the present oentnry, the consumption of wine actaally decreased? Some are willing 
to ascribe this deciease of consumption to a decline igghe taste for wme m this 
country This, however, is qmte an erroneous assumption. A great change has, 
it 18 tr^ taken place in the habits ctf the upper classes as regards the excessive use 
of wme and spirits, which is certainly a matter fin great congratulaciea. But 
although cases of exems may ho miKh lessened, there is no reason to beheve that 
there » less desire now to use wine for oomfbrt or luxury than ever there was. The 
rteson of the dlmmution was that the high duty limited the consumption of wme to 
die finer and scarcer qualities, and at their high prices they could only be indulged 
m by the upper and wealthy classes 

A change was however inaaguiated with the conclusion of die French treaty 
By that ireaty, in considerataon of certain ooncessLons about to be made by 
the French government in the import duties on Bntisfa produce, England 
undertook to reduce the wine duty to 8s per gallon at once, and to establish 
a scale of duty from April 1, 1861, fbr charging wme according to the degree of 
aleobohp strength Accordingly a law was paa^ by which from April 4, 1862, 
the duty should be Is per ^llon on all wines oontaming less than 26° of preoft 
spirit, 2s. 6dL per gallon on wines containing 26° and less than 42° of proof spirit, 
and 8d additiraal for every degree of strength beyond 42° of proof spirit, with a 
ftirther distmction that 2s fid per gallon riiould be charged on all wines m botde and 
oontainmg lees than 42° of proof spirit. 

Short as IS the time elapsed since the introduction of this change, the resn’ts have 
already hem quite extrso^xiary, both m the imports and oonsumptioD of wine Aa 
the fiiUdwiog talk wdl show, increased eonsumptun has taken place more es- 
pecially in French and Italian wines. The Fortugueae and Spanish wines 
have either remamed atationary, or exhibited soma sbght decline. It is cldir, there- 
fore, riiat the lighter, and timrefore the cheaper wines, are those which are making 
their way amongst the people It is, howerer, to be regretted, AaC with ilw intro. 
doetioQ of ohetqi wines, there dioolS come a very large qnanti^ which is very had. 
The extent to wbltdi the st^hteticatica of wmes u sow earned can scarcely be 
credited. Thousands of gallaiis of wmes are sold as Sherry and as Port whirii are 
pturely mannfaetared artidea, into the composition ctf which large qnantidea of mder 
and common Bntlsh wmes enter For ten years, from 1850 to 1869 inelarive^ 
riie average ^portatoon of wine was 9,000,000 Since then, hj gsaAsd 

steps, the importation increased to 15,500,000 gsUons in 1884, and abont l4,00Q;00O 

8x2 
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g^lhuM K IM5> <bewsog a tMt lasreMe in the Isft^x jrean^ 2%e tslhwbig 
aAfm ibr qsaati^ Unpoited in &• ten vean ending IWA, dvtmgnuhbg Fren^, 
Pattagaem, Sentt A&iesn, and Rbeiiich 


Jmporlt^ 


Tww 

VM*. 

EWta. 

fwn. 

IlSWdCi. 

151 

iwt 

BollMd. 


TtaWl 

IMS . f 

is«r - • 

IBII« . - 

ism . - 

IBSQ - - 

ISSI > • 

1861 . . 

ISfiS . > 

ISM . . 

1886 - - 

7 II,& 1 S 

798.788 

818 M 1 

9 ,M 61 M 

s;ie 7 ,wi* 

t,»l,S 70 
£ 964 , flu 
(, 8 M. 6 a 9 
l, 79 T.Mt 
9 , 586,780 
9,681 461 
8 , 046,491 
8 , 694.887 
S;M 4 ,S 79 
8 , 740.670 

1 , 046,409 

4 , 6 W .790 

9 ,i 4 to 4 tO 

а, 8»896 

б , 394^7 
4 , 866,100 

6 865,647 
i 6,711 MI 7 

7 791 JB 1 
6 , 891 , 6 Si 

499,109 
787,758 
664 m 
786 691 
678 , 9 * 
li 696 l 
149,456 
106,167 
»476 
96 801 

oesjwa 
860,689 
184,960 
961,897 
969,444 
: U 9,910 
901711 
874 198 
609,603 
498,006 

111,104 

191 

118,691 
194,308 
978,949 
881.690 
814 , 90 H 
889 857 
410 ,U 1 
46 G >1 

199,669 

996 .M 8 

189^)9 

97 V 871 

469,586 

988.160 

409.760 

604,999 

868,869 

865,829 

8 967,718 

9 617 6>>8 

6 1 U ,8 a 

7,406 767 

11 995 , ora 

1 tl,D 5 «, 4 to 
11960,878 - 
1 14 186,196 

1 IIMM W 4 
14.309 70 


It matt be dbeerred that in ISjS and 1859 tbe diaeaae in vine greatly reduced 
tbe supply all over the world, bat eren including those years the increase is con- 
ndenNe: The imports lW>in France show a nuifom increase, those from Portage] 
hare been my intennitteot, as have thoee from Spain. In the South AfHcan wine 
there has beea a deelM fhlling off ever aince tbe diange of duties. Italy figuita 
moat fhvonrably, and in the imports of Sbenlsb. wines there has been a coosiderable 
incieaae The progress in the oonsumptioQ of wine has been still more atnking 
within |he last teb years. 'Whereas m the ten years ending 18S9 the quantity 
oonsmnM averaged 6,500,000 gallons last year it reached 12.000,000 gallons, 
tbe quanuty per head of the population having increased from 23 gallons to 
*41 ^ons. • Tbe foUowmg table ^ws the conaninpuon of all the different qualities 


SWW. 

Mih. 

pMh. 

flMM 

4«nUL 

■onOi 

IbuB 

IM) 

EoUwd. 

BuiIhuv^ 

TMad. 

1868 . > 

1887 - - 

18U - - 

ISM ■ - 

1680 - • 

1881 . - 

1869 - - 

ISO . - 

1864 . - 

18SS - > 

814,997 

eiS.44H 

674.968 

696,918 

J.J9%»18 

?S?'2Si 

liSliu 

9,805^966 

att6.«a9 

9;569.0SS 
9,801,886 
1,991^ 
9.090 661 

1,776,173 , 

9,705,707 

2,850,487 

a6J6.7l7 

2,881,168 

8,890^ 

SSS9;740 
9,776,964 
£667,131 
9376,554 
9^5,006 
4.081,798 
3,956314 
4,681,107 
4,976,646 
MU, 149 

842,824 

485.490 

850395 

689,691 

368,089 

827,084 

176.735 

J0aU7 , 

09,438 

41,688 

9U0I8 

3»\&74 

920,240 

234 409 

904,969, 

390,601 ' 

312,887 

r8 6» 1 

809,498 

90,076 
92,216 
89,315 
i9e,40R 
322,736 
290,657 
816,178 
831,486 { 
871,389 
4<»,>7» 

«),'I47 
57,204 
611, MS 
04,948 
229,528 1 
161,998 
3S0,H4i 
8IO.0W 
824 677 
962.000 

7 010,799 
6,584 15) 
5,907,795 
6.477 120 
8,980 543 
5,67615)5 
9,808 020 
20,478057 
11,451 ,511 
12,061, 566 1 


Qraat, however, as has been tibe increase in the quantity imported and consomed. 
It is not diffloult to prove that the graduated scale has proved injnnous to the wine 
and ttat by its operation some of tbe pnncipat objects contemplated* by the 
diau^ have been completdy frustrated. Thus, if the olgeot of imposing a graduated 
■eale of dahM according to the degree of spint, was to ^re neater fhcilitieg to the 
otmmmption of the h^ter wines, we do not find that as yet the consumption of such 
dewaptioiu of wine has beea matm-ially lacressed. In 1965, out of 12,000,000 
gaUcBs eonsumed, 10,200,000 gallons oou^ned 26^* and upwards of jwoof spin^ and 
only 1,800,000 were under 26°, tbe stranger hinds stiU oontmnlng to coinmaod 
fbnr-flfQit of the whole consumption If it aimed at giving greater encouragement 
to the mqiortadon of wme from France, rather than from Portugal or Spam, even 
tbia was imt realised. It is very interesting to observe how the treaty hra affected 
our inaport and oonsumptLon of Portugaese, Spanish, and French wmes respectivdy 
Between 1860 and 1865 the imports of Portuguese winA showed an iucrease of 50 
per cent t of Spanish an lucreaae of lO per cest , of French an increase of 80 per 
cent only, though during the same penod the oousumption of these different wines 
inoieaaed nt a dWerent order i that of Portuguese wine having increased 65 per cent, 
that cf ^anah 75 pet cent , and that of France 180 per cent The only way of 
reoooiidling Sue unmenae increase of consumption of French wme with tbe sbll large 
pnoportfam of s^g wines fa osS beln^ tlmt a great proportiim of Frsnoh vines 
pobwimed ecBSlsta oi the heaviw kwdi. 
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Anofher dunge is howerwr wrw contemplated m eoneeqaeoee of the Treaty of 
Commeree jaat ^eladed Tnth Austria, bj vhwh ve have bound oonellva «» ebaige 
on irme in bottle the same doty as on iruie m caala j and an opportamiy is thug 
afforded once more to consider whether it woald not be better to abandon aitogstber 
the gradation dudes, utd adopt at once fbe long^wuhed>for nmftffm rate of one 
abiUlng per ^lon.* We ahaU consider dus question first in its commercial and 
fiwMa&l aspect, and secondly m its social and moral beamga 

AUowmgjbowerer, the eommoronil advantage of the farther redaction or assimila- 
tum of the wine duties to Is per gallon, the qnestion stiU ronatiu, how will tt affect 
the revenue ? Dependent as we are on our customs for a large portion of the public 
revenae, the first oonaideration moat always be, is rt expedient or practical to make 
an. altentuu ul the wine dnttea which mar p^ace aome considerable loss? It u 
doubtless the duty of the Chancellor of the Exchequer to look to the State and pros- 
pecta of the finances before he can think of making any ex{teriment in any of the 
loarees of revenue But expenence has proved that a high duty on an a^ela of 
general consomptioa is never profitable In 1801 the revenoe foom wine waa 
2,000,000/ , in 1868 It was 1,800,000 Kotwifhatanding the immense increase in 
the population and wealth, the revenue ftoni contmued in a sta^ant and 
^changing conditiou Mr Shaw had long advocated, even on fiscal considerations, 
ftie reduction of fae duty to Is per gallon, but ytasi pMsedwltiswat vsy aitexaitum 
having been made. And when the Treaty of Commerce with France put an end to 
the delay, the Chancellor of the Exchequer did not venture at once to go so low 
as Is ; and thoogh he admitted the lighter kinds of wine at that rate, practically the 
fbdnction of duty was not from 5s. 9</ to Is , hut from 5s 9d to 2s 6i^ What has 
been the remit of the last le^aUon, even with th« limited change f Dnruig the 
last ten years the revenue from wme has been as frfilows •— 


Tewi 

1856 





Amount of RaveDim 
> ;e2,022,484 

1867 






1,699,224, 

1858 






1,721,716 

1859 






1,868,826 

1860 





SI * 

1,112,069 

1861 





m » 

1,219,533 

1862 



. 



1,123,603 

1863 






1,214,713 

1864 





• u 

1,819,261 

1666 



- 



1,374,864 


Here we see how speedily tike revenoe is reoovomig its^ At this moment the 
entire amooat » only S50,000£ less than it was m 1858 Donhtleas by reducing the 
duty on the stronger kinds of wine, which are extensively oonsomed, the revenue 
wiU Buffer still more. In 1895 as much as 10,000,000 gaftons <0. wine pud it fid 
duty, producing a revenue of 1,260,0004 At Is the same will prodncc only 600,000/ 
Bhowing a loss of 750,000/ There were, however, upwards of 1,000,000 gallons 
imported m bottle, mostly all of the lighter kmda, which, under the new treaW 
wiU pay only Is per gallon, so that the additional loss would not he more than 
700,0004 But the oonsnmp&on itf wine will certainly mereaae to an enornfofis 
extent. It has Indeed been esrimated that were it possible to obtain a good ^tie of 
wine at 9d or even Is, we ^onld see wine on fae tables of all onr middle-class 
families, and that instead of the present eonsomption of two to three bottles per head 
the year, it would reach at least twelve bo«l«8 per head, or 60,000,000 ^onsi, 
which at Is dnty would produce a revetme of 3,000,000/ per annum. Ineonsulermg 
this question the moral effect which wonld be Hkely to arise Ibom the use of wine, 
rather than beer, has been left out of sight It has, however, been argued by one 
party that a decided nuprovement would result from the use of wme amongst tiie 
poorer classes of the population- Hitherto, there has been no snfBoiently laige ex- 
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poimeut by which tins oiumon can he tested. It » not clem why the wV — 
of one aloohohe drink foranother^ahoald have any morally benefiotol eflbdl on the 

'Th'? foSowmg acoount of the pnncipsl French wines is condensed from 7^001111* 
Chelsea*B Report on the XlffieU qf tAs Ktss Vueate He dividM Fhmee into afat 
IRVB^pid <Uitrieta. ~ 

1st The aonthmn. inoloding Coraioa, RonafflOB* langaedoc, and Provenoe. 

(a) Uir«oiM. Cornea piMiiceH hotii dry and sweet wiMi^ hat in quantitiM too 
•mail far expcvtatioin. 
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(k) HauM^hm Tbeae wa» M prodoeod exelaiiTC^ u tbe XfeiMrtaatot of dw 
OnestdoB, vhkih «o&tafa» sbont 1&S,000 tom of ▼iMjwdo. ^ Sweet, dry, 
•ad'MdiBBiy wmet are eqnally abiudaat 8troag« neb ib colocr, and being KeneKwi, 
tbey keep long; tratel well, and are good for nixiiig with others There are three 
reei^ised eanetica l*t, tboae of Banyole, of Collionre, and of Port VcDdiet, 
red wines whioh generally unamre with age; 2nd, those of RsMaaltes; the greater 
porhon heingordmaiy witM of oomiaerBe, dwp and IniUiant m colour , 800 aeres alone 
piodiioe dine wises, ae dfaemr, Jfanai^ wnuiacAe, Malnoute^ and ifaneio; Srd, 
Petptgnay — the wmea of Aia distnct wdl keep nn indefinite tune, and are sent to 
Jforth and Suith ilmerioa. « 

(&) Xaapsaalloc. tTnder Ale name are meladed all the winea of the H^ranlt, Aodc, 
and a part of Gard. The meet important of these distncts i> that of fidranlt, 
prodneiag two kinds of wine — tboae fcr conversion into qpint and ordinary wines, 
which may be subdivided mto red and white ordinary wines, fine red wine, white 
wines, dry and sweet, and Muscats 

Aude Thu district prodnees a red wine at Limoux, and a white wine known by 
the name of Blanquette, which u nearly douUe the value of the preceding HSrault 
u the most uaportent wine country in the south of Franoei it is the largest producer 
of mw jgnnts in JBnnye. The red mnes of H6nin]t are pvdoeed in £be vueyardl 
of -St Georgei’a d'Orques , these are generally heady. 

The whiw wines m Pioardan include both dry and sweet 

JUitaeat, and ZwneL The cultivation of these wines has connderabl} 

dimmiShed of late years , they have less flavour and do not keep so well as those <» 
Bive-saltes. • 

The vinejaxds of St GiUes (Osrd) produce a less delicate wine than those of 
Roussillon, bat which serves to bnng np the oolonr of other wines 

(d.) iVoMMce The wines of Provence have not the unportance of those of BonS' 
Billon or ffi Languedoc. The chief growths of the region are — 

Ist In the Var, that of Gande prodnemg a fine wine, at first highly coloured and 
heady, but becoming dry with age 

2nd That of Malgae, prodoeing a wme which does not mature, hut that bears the 
sea well* 

2id. That of Bandoi, an excellent wine fi>r export, improving much with age it 
u sent to India, Brasil, and CUifhrnia 

In the Bsssaa Alpes, the vineyards of Mees yidd a generons wme. In 'the Bonches 
du Rhtoe, Cawu produces the finest wines in the region, both red and white, much 
sought after by foreignerB. The sour and fiat wines of Boquevaue are little appre- 
ciated. The methods of eultivatiou are nearly the sestir m all the districts of the 
south of France The soil is generally dug op before the vines are planted, in Rous- 
sillon only IS this omitted, when the ground has been previously cultivated In the 
latter, the operation of plantmg is earned on m January and February , In Langue- 
doc It IS rat off natil ApnL 

With mose vanebeB of Ae vine which produce the Muscat, it is the custom to rub 
off part of Ae budsu The vines are dressed four Anes dnnng the first year, but 
afterwards only twice They commence beanog m &om Aree to four years. The 
grapes are pree^ by Ae feet or between cbauneiled Toilers wiAout being picked 
the bunches. The wme la alightly sprinkled wiA lime or plaster of Fans w^n it 
x^mtended fiw commerce It is allowed to ferment for ten, twenty, or even thirty 
days. 

2nA The sonth-easteni region, lucluding Oard, Vanclnie, Ardeohe, Drdme, and 
Rhnie. This region embraces all Ae lower psrt of Ae basin of Ae Rhone, Ae 
wines prodoeed nte generally known as wines Ae Cdte du BhAne. 

(s.) That part of Oard whuA u incladed m this region produces, 1st, Ae red 
wine of Tauei — very dry nnd improving mneb by age — nnd Ae red wine of larae 
2nd. The sweet wines of (^ndan, wines of the finest quality, and Aose of Oraaa 
nnd Si. Gatttx, of Ae second. The Gard also prodnees Ae ordinary wines iff St. 
Zauremt-^^Arbrea and Bogwmaars 

(A) Faiwime The chief growths ore Ae CfidteatMsqf^Pope, a very eelelffated 
wi^ and Ae growA of Xaiverffte, which is decreasing boA in qualitvandauantitv. 


(e.) ArdtcAs mdudes Ae bmom Tineyards of i8t. Pmqr. This white wmm, when 
In a Mate of effervescence, almost equals Cbsmpagne, which, however, has more 
lAtaas, deUoaey, and softness. It is sent to Ba^aad, Oermany, Belgiuas, and 
Holland. Tka best qMirkhng sort 'sob at 2 Annes 60 oentimes Ae bo^ Hero 
m also Ae vlnMaids of Jean, Coame, and 8t Joseph He sparfclSig wme of 
JSt Ferny k produced in the aame way as Champagne 
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(dL) JMme Tbe BermUafftf fhe moat ftmoM Tinegru<d ia the GAte dkt BbAite» 
eaoNstoof (mlyiiOheotaFei. K prodiweft red vi]ie,irbite vine, nd '*-fuidijpaiUe" 
(straw<eoloi»M> ( the odier Tuie]^erds are Lanuige, SaekeguJt, Cnte*, «ad Mtereunt, 
aU of wbwh urmee are esteemed 

(s ) Siione The soathem part of die Rhone prodnees mneaTerj toittUar to dm 
preoedbg Tbe hert known are those of Condnaue and St ificAsil 
The TinejardB of the Hemufaga are managed with great care, the aoil k drj to 
the depith of a metre (S9 mebee) , the learee are picked off the nne, and it la dressed 
and tended five tunes a year dnnng the first two jean, the gnp^ are stripped tff 
tbe stalks, and the fermentation lastafimn flf^n to twenty days. 

Ard. The eastern reman is formed pn&aipaUy of the vaUey wthe Sadne 
foL) Beautohut the MAeomtau, and the Chal^MatMe. Thew wines are delicate, 

light, weli-flaYoored, but not highly eotoared, they are pnnapally ctmsnmed in 
mtenor of France. The nrincipal growdu are of Chhuu on^ that oxFleury The 
IlficoHiiau prodoces the highly esteemed white wine of Fon^y, a dry wine which 
keeps hadl^, and the red wine of RoMumdcAs The wmee of C6te CAohmiuuM ere 
oommoD wioee, amongst which the Mtreurey alone u remarkable 
(6) Haute Bourgogne, consisting of the Cote d*Or, produces the most fhmons 
♦mes m Burgundy The white wmee of the C6te d’Or most known are those of 
Mmtraehet, veiy superior wines , of Memtault, very delicate, Ifght, aod with a deh^ 
cums “ bouquet i" and those of Bloqny It is the red wines, howerer, which give 
preeminence to this distnet. Here grows the renowned Voinag, Bmard, ^Mwne, 
JVuite, more ap^aons than tbe others, and whuh require to be ke^ five or aix years 
hi the wood, Kosne, Bomante, Clot Vougert, and CAosihertin. 

<c ) Barn Bourgogne The wines of Lover Burgondy are brisk, delicate, aod 
hgtt, hut too spuntnoos. The Tbniterrs is fit for dicing after the third year, and 
the wines of ^uzerrots, which are booner matured. In Auaerrds ^so are the vine* 
^ards of CAaUu, these white wines, so much esteemed fbr their lightnesiMUre made 
in the early part of October, under the name of C/iailu. A large quantitr ot ofiier 
white wine from the neighbouring nneyards finds its way into w market The 
wines of AuaSouau and those of Joigu^ are sent into Flaud^ and Beldam. 

(d.) Jura, The wmes of this district are m general dry, heady, bnsic, hut with 
come acidity, which atises from their had cultivatioQ and the unekilfiil mixture of 
the Tines, and reduces their reputation In addition lif the inthricv wines the Jura 
produces also rose coloured wines (*' Fms Itoeit ^ , these are Bparklmg wines, and 
the luscions wme known under the name of ** Fui de Garde du Ch&ieau ChthMU.” 
This vineyard only eompnsee 96 hectares The wines produced there require to be 
kept from twelve to fifteen years m the cask. All these wines are consnmed where 
th^ are grown, or sent to Switzerland. 

Ce ) ^foee produces only common wme, with tihe exception of the Twrchenn and 
BJfeamtUer 

(fy Lorraine. The prinapal growths are those of T%iatuourt, Pagng, and Seg 
(ig ) ChumargriA The wtg^ of the ITepartmene of the Mexne, kaoira aador tbs 
name of C&npagHe, have a universal reputation, and form one of the principal 
products of France 

CAampagne Wutee are divided mto fbur categories — 


• sparilmg Granot 

Ordinary Spari&ng 

The following are the principal growths — 
Od tbe Heine. By the Avlw. 

MareuU Avue 

Ag Crcmant * 

Oger 


Hal/ SparUatg. 
Ttaane de Chv^Mgne 


JEpemag 


Memtl 


On tbe hfountama of Rheims 
Baufzg 
Amb^og 
MaiOg 
StOerg, 

Boaont 


The most esteemed l^ds are the StS»y, Ag, Cremeatt, and In good 

ennscma tlua distnot does not produce less than 15,000,000 bottles of white wine 
The average prMuce is 7,000,000, of which 6,000,000 are sent to Engkuia. Russia, 
and Germany. , , 

The methods employed m Lower Burgundy and Champagne are nearly the same. 
It Is not as reqkbts tbe coluvation of the plant, but in (he methods adiqited m makntg 
(to wme, tl^ the latter ie remaikable 

In file mannlactnre of Champagne hlaslr gnpes td the first qqkli^ are vmlly 
emplojadf espeoiaUy those gafiisrra opoB fiie nne e^led by m French nrit ien, 
enlbvated cm best exposores. Ac it Is impMtant, however^'te prevent ^ otdoor- 
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Iq* iMtter of Um tram, eoterbg Into the wiact the Joiee is sqaees^ « graitly 
^ H possible The iK^npr obtained hy a second and third pressing w re* 

aerred hr uilbnor vines, on acconnt of the leddrah dnt vliidi it acquires. The maro 
is then mixed mfli the mpes of the rad vise Tats. 

The abore nearly eoloarless nnst » immediately poored into tang or eashs, till 
about threa-Amrths of their capacity are filled, vhen fbrmentat^ soon begina This 
H allowed to emtiixae for about IS days, and then three-fourtliror the essks are fiUed 
op -with vine from the rest The casks are now dosed by a bung secured with a 
puce of hoop inm muled to two eoatagaone etsTes The casks should be made of 
sew voo^ w sot cf oak. , thoogh old white wme casks axe oocasioosUy used. 

^ dM numfli of January the dter wine la racked off, and is fined by a small quan- 
tity of ismglaas duaolred m old wine of the same kind Forty days afterwards a 
seoDod fining is requited fipmetunes a third may be uSefiil, if the lees be considerable 
In the month of May the clear wine is drawn off luto bottles. Yiscount Chelsea 
Bays, “ The wine is hdttled between April and August Warm weather is necessary 
to pi^uce the spaiUin^ wine The ^rveicenoe is the resnlt of carbouio acid gas 
prodaoed by fermentation, which being interrupted in the cask, reprodoeea and 
deveUqpes itsdf in the bottles For this a temperature of from 7(fl to 75*=*Fahr are 
Inquired. The bottles, as soon as they are filled, which process u eSected by womei, 
are banded OTer to men called ‘ bouebenrs, ’ who add a rertain quanti^ of a mixture 
of brandy and sugar candy (in the proportion of IS to 16 per cent for those winea 
intended ibr the English market), taking care to leave abwt 2^ to 3 inches space 
between the cork and the wine , they t^n introduce by a machine a moistened cork, 
and pass the bottle on to other men called 'maillochen,' whose business it is tip 
drive the coi^ home with a mallet, who again transfer them to those who fiisten them 
with a string or wire , sometimes this is done by a mwfeine. It takes an bonr to 
battle a tun of 88 gallona The bottles are rang^ a^inst the cellar walls lu hori- 
zontal lavers, each being reversed as it regards the previous lajer Eight or ten dajs 

sfterwaros a depont cafied * yrt^ ’ u found at the bottom of the bottle This indicates 
file time for removmg the bottles to the second or permanent cellar , this is ibe period also 
when breakage emnmenees. Thu loss can neither be foreseen nor prevented, and » often 
dangerons, it happens mosfiy at the season when the vine blossoma. The bottles are 
first placed m the eldest eellara and afterwards removed to warmer temperatures. 
In the second winter meansesre taken to remove die deposit formed m the summer , 
the bottles axe placed with Iheir months downwards, and are shaken fbr twenty days, 
to cause the sediment to ftJl into the neck At the end of thu time the ik 
nnoorked, the sediment thrown out, and a fifth part of the contents replaced by the 
sweetened liquor, when the bottles are again corked, tied, and stacked as before 
The bottles being filled, and their corks secured b; packthread and wire, they arc 
laid on their sides, is thu month, with their months sloping downwards at an angle of 
about 20 degrees, in order that any sediment may fifil into the nock. At the end of 
8 or 10 days the inclination of the bottles is increased, when they are slightly tapped, 
and placed in a vatical position, so that after the lees are all collected m the nec^ 
the cork js partially removed for an instant, to allow tie sediment to be expelled by 
tfae pressure of the gas. If the wme be still muddy m the bottles, along with a new 
dose of bquor, a sniw quaoti^ a£ fiuing should be added to each, and the bottles 
should he pla^ again m the inverted position. At the end of two or three months 
the sediment collected over the oork is dexterously discharged; and if the wibe be 
sfilladefieient in transparency, the same process of finmg must he repeated. 

^ikhns wine (eia moatssiix), prepi^ as above desenbed, is fit for drinkmg 
nsoslly at the end of lirom 18 to 80 montba, aecording to the state of the seasona ft 
IS ui Chanipape that the lightest, most transparent, and most highly flavoured wmes 
have been hitherto made. The breakage of the bottles m these spaTkling wmes 
amonfits frequently to 30 per oent, a mreumstanoe which adds greafiy to fbeir coat 
ofpodoettoB. 

(4 } Cnirttl Tn the five departments eompruad in this distnet file 

common wines alone ara produced, the white wme of Pbuttfy bemg the tmly 
celehrated Am. 

(6 ) Wulem Begun. The two departments lying at the banks of fiie Loire, 
Indre and Loire, and Maine and Loir^ posseai ^000 bectarea of vineyards i the 
prmeipal growtlu are those of Jbu^ SoHrpiwii; fimvrag, and file white wine of 
Jaumr. Mon than 2,000,000 heotolitras of wme are annn^ devoted in Annis, 
Sumtooge, and Angoamis. to the distillafion of brandy, so well known aa C^pme Of 
the 20(^0 hecteies ei vineyards in tba CSiarente and Chareute Infenar, only one 
third u cultivated fer home eoiWimnd||^r exportation, the remajmng two.fiiirds ii 
envloyed in making brandy Th^Spprided mto two claMes, tfiat whlBh is pro- 
in the plain er«diam|MigiiB in Qg tmmdiaBeinent at Cognac, whufii u agam 
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divided weording to quali^ into floe and common Gtoiqpqm A Am, 

sod Sau de Fie ae aim that of dnoi^ prodooed ftmn the mnei ob toe h«dm of 
the river 

(6 ) Souih-WeaterH DutneL The Oiroode and Jaran^ are the onip laealitaea 
of any epecial intereet Althongh the vinee of the Gironde have a oommon onain, 
they are divided m e«Bmerce into five great olaiiee, Medoc^ D» Gratwt, Dee Cfttee, 
Aiftw,and“A’AifreX»ne*^Ber" 

Medoc u the name given to a tongoe of land to the north-^est of Bordeaux, and 
lying between Gironde and the ocean Of all kinda of Medoe winea, about 40.000 
ttmB are made annually 4500 tana of inpenor gnahty, 4500 tana of fine mnee, 
31,000 of common nrinee They are dutinguuhed aa tdioice (“grand vin8,’’or 
“ Vina olaae^a ”), ** Doergeote, ” and ** Payaan " 

The “grand vina" are aubdivided into five classes, ateording to t^eir diflbrent 
degrees of delicacy and qoali^ ^ 

The lat of these comprises only the three ftmoos growths of ChAteau JbTatmwr, 
CMteau iMfitte, and ChAteau Latmtr 

Medoe wines are sent to all parts of Enrope, hnt chiefly to England and Russia , 
the first growths are reserved fbr England, hot are mixed befbre exporUtum with 
Hermitage 

The 2nd, ** Tim de Graves,’* prodneed on the plains around Bordennx. These 
wines are more powerful, more huhly coloured, and mon ^untnons toan the growths 
of Medoc , ih^ have a different flavour, and less “ boaQueL” The white wmes of 
the district have a umversal reputation The pmcip^ growth of red wine is 
QMteau-haut-Bnonj which comes immediately after Ch&teau Marganx, Lafitte, ftc , 
for nchness , Banac, Beavmee, and Saaterne are fine transparent white wmes mniA 
in demand abroad Sautene produces ftom 500 to 800 tuns ; C^iieati Yguem is its 
best growdi 

The 3rd, “ Fins de Cdtea^ ” is the name given to the wmes grown on Uietkft hank 
of the Garonne 

'J'he moat celebrated wme la St. Emdwn. 

The 4th, “ Fins de Pctlue, *' grown in the mont sands of the GironSe, ara very 
highly coloured and spirtCnons, but wanting m body and briskness 

Tbe other wines, Bergeroe^ “ Fin de tatlw, " the wines of Joranfon, and the red 
wines of Goinac and “ Gabors, ** require only to be enuiAArated. 

The red wines GaiUao are high coloured, strong, and spirituous, and are 
much m demand for mixing with other wmes, the red wines of Cahors are used 
prmcipally for the same puipose 

Such IS a somewhat concise statement of the vaneties of wines known m commeree. 
It IS not possible to enter into all the details the manufiiotare, varying as it does in 
every locality, — the numerous peonlianties being due in some oases to the cmdituHiB 
of the grape itself, and m others to the methods pursued with regard to the formen- 
tation and the subsequent treatment of the wine 

The differences are well determined ^ the writer on wine in the Penny Quiiipedta. 
“ The Savour of wine, called by tbe French efve, indicates the vinous power and the 
aromatic savour which are folt in tbe act of swallowing the wine, embalming the moutb, 
and contmuing to be felt after toe passage of tbe liquor It seems to consist of toe 
impra&iou made by ton alcohol and the aromatic particles which are liberated and 
volatilised as soon as toe wine receives the warmth of the mouth and stomach. Tift 
sfive differs from the houguet, loasmubh as toe latter declares itself the moment the 
wine IS exposed to the air , it is no entenon of the vmous fbree or qnanti^ of 
alcohol present (being in foot greatest m wesk wmea), and mflaences toe organ of 
smell rather than of taste.” 

The bouquet of wine is a new product, and m no way dependent on tbeperflune of the 
grape ftom whiidi tbe w»e ismadei, R^ wines scarcely everretam atrace of toe odour 
of toe f^pes , the white muscadine wines do in some degree, especially Fnmttgnan. 

m his Orpmac Chemietry, has the following remarks on the ooaqtfct “ It is 
well known toat wine and ferment^ liquors genernlly eoutain, in addiuom to alebhcd, 
other substances which cShld not be detected before their fermentation, and whidt 
nose tbeiefime have been formed donng tost prooeas. The smell sod ta4e whuto 
distinguish wine ftwm all other fermented liquids are known to depend t^on an 
ether of a volatile and highly eombastiUe aci^ wfaieh is of an oily nature, and to 
which toe Timne iff (Enaufhee .XAer has been given.” See CKemsfTy of H^ne, by 

G J Mulder, edited by H. Bence Jone^lW FRA, and Wattif*<Dietioa 8 > 7 «f 
Chemistry” 

On toe Shine an artificial fimigvet is to wme for flstidnIeBt poiyose^ 

by hanging orri|>toot in tbe casks, or by the tna of awmatio faerha, 
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Tha Tobtile ndatvioe exittlDg m mne lAloli to it, ocBOoinUj with 

Mutbw other, iM tibow ftrtfua, ia partly aleolio]. There «re other odonferone 
•nlMtaiuHs derelc^ed in the eovne of time, these are eunpoanda of oxide of ethyl, 
wm^ or propyiene, irith aeeue, proidoiue^ pelargoniob hi^yne, eapitue^ caprybe or 
eq^aeidg. 

.dteetfe eOsr le Resent ia all aramatie vinea, aod flaadoleat healers viU add acetw 
ether ia email mumthies to their artifleial compoonda. 

Ai^ne ether le nuxOi imed by ooafboUwiera, vho callit^oe-^^ tdU Chpryibe ether 
hae a flavonr < Aeee are elewty developed la some wines by time Watta* 
<¥f rihemietry " the other chamca] ccmpoimde will be fully deecnbad. Vox 
a Terr dear account or the proeesaea by which these odonftroas subetances are 
formed m wiac^ Tit Chemtl^ ^ ffoM^ by O. J. Blbilder, edited \rj Bence Jones, 
should be consulted. 

Wme prodnoed flnean grape juice alone is perfectly oolonriefls or white; but ae the 
maas «f tiie grapes is pressed together, it is impossible but that smne admixture 
iK. tne eompoueitts of the mpe skins sboold oeour ^Thite wine may be prepared 
from piufte giupeB, but if the skins are allowed to ftiment, red or yellow wme 
will be obtained, llie IteUau wine, Vim> CAtdtto, is about the moat ooiom'leBS ^ 
wines. 

The colour in wines appears to be dae to the presence cS extracUre matter, whieh, 
iriien oxidiicd, assumes a red or brown colour. This cdonring matter has been 
called dpotheaux by Bersebns, but it is, m &et, hamio aeid, retammg tiaoes of the fab> 
■taneefrom which it has been detiTed. Mhller supposes the bumie acid of the gram 
to be apocrenio amd. If wme be evaporated bnore formentatiou, apothema wm 
fonn in it very qmekly, and tiie oolour tiie vine become actoally brown Boiled 
wines — so called cm aocoont of the evaporation they undergo — such as Malaga, 
Tinto^ &&, are thus rendered brown 

Whibl^tbe Juice of grapes ferments, tiie skins bein^ present, the wine which u 
in process of formatioo extnusts tannic acid from the sl^is, and this gives the yellow 


eolonr ^whqn \(j coEidation U is cmiverted into apothema — to Mnscadel, Champagne, 
Tcnenffie, end Madeira. 

What we eall red wines are prwared foom either blaek, purple, or red grapes, the 
juice of whieh b adonrlesL ^ skuis of which are allowed to formeut Dormg 
fermentation the week spun whldi is formed extracts not <ml^ tamito acid but blue 
ooiounng matter fitom the skins. This blue colouring matter u tmged more or less 
red by foe tartano acid of the wine, and may afterwards be rendered more decidedly 
red ^ foe formation of aeetio acid. In foe change irf eolonr undergone by 
red wine, five penods. aecocdmg to Mulder, most be distmguished. As soon as 
alcohoho liquid is formed doting fermentstion, blue colourmg matter begins to be 
extcectel from the foins. Aa the smaU amount of blue oolounog matter u broubt 
into contact with grape juice, which bee an and reaction, it becomes red 
femnentatioa aod fonnatum of alcohol proceed, as does also foe solnboa of bine 
colonrmgmatter, and the young wine is rather bine then red, aod may be called dark 
wdet This new wine now undergoes fermentation, dunn^ which a great deal of 
cdournig matter and red tartar, as well as apothema of tannin and albumen, is preei. 
piteted. The loss of the eolon^g matter causes foe wine to become l]|;h.ter jm foe 
jneantime the foimation of aeetio acid begins, and at a later period mereasus, the 


im^t of ooiounng matter is not thereby diminished, but the larger proporticm 
of emd in the liquid reddens its colour Another period now begms, dunng which 
tiw tannic acid la tiowly converted into apothema, whereby red eolonnng matter 
is i^pun precipitated out of tiie Iiqnid, for example, m Port wine, it fous gradually 
diminisfaei, and finally, after a length of tune, disappears entirely firem the wine, 
which foen remams what ia called yellow This will expkin the alteratums pro< 
dneed by keyring wmes, 

Aoeording to the dianfter of foe wme, as dready stftted, is its power of cndimng 
unchanged, or of improving age, 

Wefo wunes bad growths ought to be consumed withm 19 or 16 months after 
bemg manuihettiredi and should be kept meanwhile in oo^ cellars White wines of 
Budmia&strenafo ought to be kept in easks constantly foU, and careftiUy excluded 
from eootoot of air, and the raekiug off foould bt done as quiokly as possible. As 
the most of time sie lojared by too rnnifo fermentatjem, t^ process should be 
so regalatea as alwsys to leave a htile sugar nndeoomposed. It is uaefel to eounter^ 
uei foe abaQiptmu of oxygen, and the eonaequent tendency to aeiiUto. by huramg 
a solpbur Bwiifo in foe oaua into v^h foey an about to be nn This is done by 
booking the aoatdi to a bent wire, kiaMte am suspending It withm the nskfoxoD^ 
dui bwihote. Immediately on wifoMmng the mateh, foe essfc foohU^ ceifc^ 
if the wme be not nsdj' fo* taaprihr. If -m bnrniag snlphiir be txtmginsked on 


WINES 


1083 


plao^g It into tlu ewk, it is t proof of tixo cask being tuiBOtu«3, tod imflt for 
reeeirnig the wine, in whi^ ease it ahcmld be veU ckansed, dnt with JiM*wa(er, 
then WI& Teiy dilute uilphnno add, and lastly with boding water 
Wme^lars ought to be dry at botUnn, floored with flags, hare r^idows npening 
to the north, be so mooh sunk below the level of the adjonjing graond as to po^ 
seas a nearly oniform temperature in summer and wilder, and be at Baah a dtatanoe 
from a frequented highway or atrcet as not to suffer vibration fhna the mottoo of 
eanriages. 

VPines should be racked off in cool weather , the end of February being the Attest 
Ume for light winea Strong wines are not racked off tdl they have stood a year or 
eighteen months upon the le^ to promote their slow or mseasible formentatioia A 
siphon well managed serves better than a Ihucet to draw off wine clear from the 
smiment White wines, before being bottled, should be* fined with itmglaaa i red 
wines are nsnaUy fined with whites of eggs beat np into a frotb,iaiid mixed with two 
or three times their bulk of water. But some stn^ wines, whudi are a little batah 
‘Vom excess cf tannm, are fined with a little sheep or bnlloek's blood. Ocoasioiudly 
small quantity of sweet glue is used for this pnipose, 

JTAe foUomng nutladtea qf mnea ore oertain accidental deteriorations, to which 
Aiedies should be speedily applied — > 

La-pouMte (pushing out of the cask), is the name given to a vudent formentative 
3ovement, which occasionally snpervenes after the wme has been run off into the 
asks If these have been tightly closed, the interior pressure may increase to sneh 
degree as to burst the hoojBS, or cause the seams of the staves or ends to open. The 
Ilsbo bangs already deserib^ will prevent the bursting of the euks , hat some- 
bmg must be done to repress the fermentation, lest it should destroy the whole of flie 
ngar, and make the wme nnpalatably harsh. One remedy u, to transfer the wine 
ito a ca^ previous]^ fumigated with burnmg snlphur i another is, to add to it abont 
OOOth part of snlpbite of Itme , and a third, and perbapa tbe nfelt, is to kttroduce 
a Ilk of inustard.8eed into each barrd. At anyrato the wines should be fined wbea> 
ver the movements are allayed, to remove toe floaUng ferment which ^ been tbe 
ause of the muchiefi 

Tknizitp sour — The production of too muidi acid m a wine u a proof of ita oan> 
unmg oTiginatly too little alcohol, of its being expand too largely to the air, or to 
ibrations, or to too high a tempeiatni'e in the cellar, lie best thing to be d^e in 
tuB case IS, to mix it with its bulk of a atroager wme m a leas advano^ state, to fins 
10 auxture, to bottle it, and to oousume » as soon as possible, fat it will never 
rove a good keeinng wine This diatemper in wines formerly gave rise to the very 
angerous practice of adding lidurge as a sweetener i whereby a qnanbty of 
oetate or sugar of lead was formed m the liquor, productive of the most deleterious 
onseqnenoes to those who drank of it In France, the regulations of police, and 
le etoightened siirMtffeiiee of the Council of Salubrity, have completely put down 
ns gross abuse. Ibe saturation of the amd by lime and other alkaline bases has 
encraUy a prejodieiBl e^ot, and ujores more or less the vinous fiavour and taste, 
Itopinesa or vucidit^ of wines — ^The cause of this phenomenon, which renders 
me unfit for drinking, was altogether unknown, till SL Franqois, an apothecary of 
Tantes, demonstrated that it was owing to an asotised matter, an^ogous to pltodme 
^uteti^ t and m fact it u the white wines, especially those which contain the least 
main, which are snbfeet to this malady He also painted out the proper remedy ^tn 
le addition of tamun under a rather agreeable form, namely, the bruised bernei 
F the moantam-ash (sorfoer) in a somewbat nnnpe state] whudi 1 Ib^ well 
ured in, is sufficient for a barraL After agitation, the wine is to be left in repose 
ira dgy or two and then racked o£ The tannm by ftns time will have eepanted 
le aiotued matter from liquor, and removed the ropmess The wine is to 
9 fined and bot^ offi * 

The taste <f tAe cask, whiolKjieoiaetiniea happens to wine put into cas k s which had 
imamed long empty, is best remedied by agitatmg the wine for some tune with 
spoonftil of olive An essential oil, toe chief cause of tbe had tost^ombioes 
Uh the fixed od, and rise%with it to the spurfkce. 

The quantity of alooho) oontamed in different wines has been made the 8]|lject of 
labonte expenmests by Braode iai Fontmulle, and several others , bnt as it mnat 
ridenfly vary with ddforent aeaaont, the results can he received merely as spi»ou> 
late The only apparatus required fiw this reaeanfo is a small still andreftigeictocy, 

> well fitted np as to permit none of tbe spuituons vapoun to be dissijat^ The 
la^ed liqnor should he received m a gla» tube, gtsiduated into lOO meanirei^ of 
eapa/^ as to contain the whede of ibe aleohd whmh the gd^en measm of 
me employed is capshle of yielding In the enooeasiTe expcrtinentSi flu qanaWy of 
hie ns^ audsof ^uit distilled over, being ftie same m voluae, the remva 
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jleasHiesflf tbetMter wUIrIiov »tottoethere!tiiTSStreogdHof the vinet. A vny 
ttett UDiU sivaratftt has bem eantnfcd fm the parpoae of aaalystiig -wines in this 
loamier, hy M. Gsy^Liiuae. Xt it «oi»tnieted» tiA sold at a moderate price, by M 
Collaidean, No. S«. Roe Faaboorg St. Martin, Ptaa. The proportion giTwi Ij 
Brande (TWe L), has been reduced to the standard abwlnte alcohol by Fesseri 
and that by FonteneUe (IWile IL), to the same standard % Schnbarth, as in the 
faltowing taUea 111. on page 1037 gives the alcoholic strength of the Rhine 
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From the known pnoeec^ these wines, it u obrioas fliat the praportion of aloohol, 
although one ftctw in determining the -raloo of a -vine, is not the only ahsolate one, 
nor doea it ataad m any fixed relation to the commermal -nine of the wine. It is 
lemaThaUe that the finsat torta wine eontain a much greater proportion of ankd 
anbstaoeei^ soluticm than the infbnor aorta; and that the weight of the residue, which 
tlm Bfaenlah -adncs yield on evaporalioii, odfers a safer ontfnon for detemming their 
omameri^ rake fesn the pn^i^on alcohol. These s^ds disgnise the acid, take 
off the lend taste, and at rim same tune impah body, meUowness, and odmesa. 
Among tiia extractive matten of new wiom are sugar, which gradually disappeam by 
keepmgt and also sonse imperfeetly known gammy sofattaiieei, which beomne brown- 
Ui whan the wine ia submitted to evaporation. The presence oftheaemwiue appears 
ehisfly to be dstemmed by tbe sod, and the conditum and locality xA the vineyard 
and It M obvious that tbs qaalitus dspoideiit apon these extractive matterg oaniiot be 
nidaeed by mgai; 

It is of unportanee that Oe feee acid be not removedbeAnre Che fisniHBtBtkn, because 
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Tasom lXL*->B3nBS Wunn 


nsc* or Onnrth, 

ant or 
Orara*. 

Stemherg - - - 

Rudeiluam 

Markshrunn 

Gerseuheim 

Ihniheim > * - 1 

Weinheim Hulbeig • 
Worms, Liebfiraaeiiiniloh 

Buigea, Soharlaehberg | 

^isler, Kleunherger • 
Wieahaden 1 _ 

Neroberg J " 

Wieslooh - - - i 

Ricsimg 

Orleans 

Riflding 



Port 18 one of the wines which u nchest m slcohoL Guqal haa stated that gennine 
port wines never contain more than 12 75 per cent of pore alcohd, and u of opinion 
that those who discarer more m such vines, either analysed a wine which had been 
adulterated whb alcdiol, or were nnahle to determine aecBTatdy the atrengi]^ of the 
alcohol It 11 difficult to pronounce on thia opinion out of Portugal » it that 

all who have analysed port wme have ffiand ftvni 17 to 31 per Geat> of alcohol? Is 
there no wine bat such as la adnlterated with aleohol exported from PSrtngal? and 
does port wme, whith la reoofpused as the strongest wine m the conntry which 
produces it, really belong to those not very strong vines which onl? contain 13 per 
eeoL alcohol? •« 

With regard to aloohoHo contentsii SEadeira ranks next to port wme, in which 
respect they differ bntbttle from each other Liqnor wmes are as a rule stronger 
than red wmes. Jaran^on, Laehrymsa Chnsb, Benioaiio, and Santeme, all contain 
ftom 12 to 15 per cent, alecdud and more. Bed French wines eontam leas— ftom 9 
to 14 per cent. Good Bordeaux contains 10. 11, IS pw cent Bai^ndy 9, 10, 1 1 
per cent Champagne 10, 1 1 per cent Bhme wme from 6 to 13 per cent, generally 
frmif 9toJ9 percent — MttlAr 

Under the title of the deacidification wmes. Professor Liebig published in bU 
Aiuialeit a process for efSectmg that raloable ob;ect on dd stored (alie aipela^ie) 
Bhme vinesL ** Most of theseVines ” he says, “ even of the most pn^ittons growths, 
and ID Ihe best condition, contain a certam quantity of free tartaric aind, on whose 
presence many of their essential properties depend. The juioe of all sorts (A grapes 
contains bitaitrate of potash, and that of those of tbe yonog shoots, in good years, is 
satumled with it When the most of these bmIi of mpM becomes fermented, the tartar 
duiuniBhes in sdubility jmportionally as the aleohol moreasea, and a part of it fellb 
along with the yeasL This depiwit of tartar ineresaes during the first years of the 
vattingi the udes of the caAs becoming eitcmsted more and more with its crystals, 
in coDiequenee of the oontimul addition oS the new wme to replace what of the liquid 
IS lotUby evaporation, so as to keep the casks frill and prerent the destmotioa or the 
wholcL But this depoutioii has a limit. By tbe filling ap, the wme iweivas a certain 
quantity of flfee tartaric aoid, and thereby acquires, at a oertam point at eon- 
oentiatimi, the fecolty of re^saolviog the deposited tartar In tbe stormg of 
many of the finer wmes, the tartar agam disappears at a certam penod.^ By pro- 

g resBiTe flllmg up, the proportum of acid proportionally augments, the taste and 
arour of the wme are exalted, but fine acid contents make the wme leia agreeable m 
use Amateura and maniifiuitiireir%slioBld therefere welcome a mean of takiftg bwot 
tbe free tartanc acid without altenng m w respect the fuaUty of the wme Thb 
mean is poie nentral tartrate of potaah. ^n this salt, ux oonemtrated Kdntioii, is 
added to smS aflud as the above, there resulta the sparm^T aohilile tartar (mie pM 
of which requlm from 160 to 200 parts of water of ordinary temperature for da 
aolntionX the free amd omnbliMS with tbe netdralaalt, and sepantes af bitartratefroaa 
the liqnid. elf we add to 100 parts of a wim which contami one part of fiwe taitane 
aoid, one a half parts efneutnl tartrate of potash, ffiere will tepavate by rest at 18° 
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pialiif tfijatalllntiicir, and Oo wma oentaiiu mm om fadf ^ of 
tMtar diMoli^ in nUflh there im odIj 04 parti of ^ orielaal ftee aeiA b thn 
mm, 04 «f tl^ ftee aoid haa been wUliMwii ftom the mne ** 

Wibm; Bentn, are made ef&m- ftom mfbsKmi of dned gn^ (n]«{ni) or 
ftom the jaieea of nattre ftoita* properly ftmented. These vines are called ewaefr in 
Ae laiupu«e of the Excise, onder vhoae supermtendenoe fhei were pkoed tdl 18S4, 
when £e duties upon diem were repealed, as onerous to the trade and anprodnchye to 
the reveaoe. The laiafais called Lexias an aaid to prodooe a diy ftaTcmred wine, the 
Denial a sweet wine i the blank Smyrnaa a atrong-bodied wme, and the red Smyrnaa 
and Valeneiaa a neb and ftill wine. The early eprmg months are the Attest tune far 
the wine nanaihctnre. The malm oi rsums, on being taken out of the naekages^ 
are either beaten widi wjirm or crushed between rollers in order to loosen them, and 
are then steeped La waler*in large rats, between a perforated board at bottom and 
ancnhn at top The water being after some time drawn off the awoUee and softened 
frmt, presEnre is ^ij^ed to die upper board to extract all the soluble sweet matter, 
wbibh passes down throuj^ the fhlse bottom, and Aows off byan appropriate pipe into 
fermenting tons The residuary ftuit is inftised with additional water, and then 
sqneeied | a process which is repeated till all the sweets are drained off^ after vhich 
the “ rape " is sui^ected to serere presrore m a screw or hydraulic press. The wims, 
m the pnxess of the mnons fermentatum, is occasionally passed through a great body 
of the rape to unprore its flavonr, and also to modify the fermentative action, it is 
afterwards set to npen m casks^ oianfied by being repeatedly racked off, and fined 
with ismglass. 


Wine imported i» 1863 


• • 

Eunbitfs w w * • • 

Hollaad 

..... 

Hadaita ..... 

Spala ...... 

Canuy Itlmdt .... 

Italj, Bicilj .... 

Cttaonel Itlondi 

Bntuh Pofieuanna in 8 Africa 
India. Sinsapore, and Cegrloa - 
Otlwr pnrti . . - . 1 

Total .... 

RadWuw. WUlaSniu. 

TmU ofau kind* 

Oallaai 

, Omona. 

Conpaud 
nal wlBt 

1 1 

OlllODI 1 

uuiani ,^1 

»I67 

s},oa 

],40^360 

d.U8,716 

li? 

Gcg,ori 

im 

XVI 

u,Boa 

WVI 
a.460 
M 197 

A 1 

6,047 439,149 

S,W 888,816 

a07,0fi7 761.846 

1.0DS,913 S6il71 

60 89 42B 

68,666 6,146,4)16 

» 9fi0* 

929 arijBsi 

6,4r6 14,116 

1,404 , 91,780 

SIB » 6i6 

8,66<) ' 116,032 

4t9l3 

162,467 

800,676 
II 988 
17,971 

2,470 
60 446 
1,419 
9200 
3,007 
11.S01 

W4,909 
864,an7 
ai«6.706 
’8A94.887 
8{l,4e3 
671^W7 
10,068 
874 126 
66,778 
101 167 
23,118 

196410 

60,460 
164479 
697 742 
1,017,146 
17481 
9,466788 
9419 
60479 
6478 
loTilO 

2 319 
]9.<)70 

5,71,S4a 

1,401 7iU I 6,499,8*7 j 

8 096,640 1 

14,186,195 1 4,497,848 ■ 


IFtM imported m 1864 


Htnbnrg ..... 

Kollwd r . . . . 

Fiws ..... 
Jortiifal 

M w . * « • 

■: ■: :1 

fWMaa FawaaHaM la X. AMna 1 

Xm . . . . ; 

BtdWIW* 

WMm Wine 

TMi'ofoUUndi. 

■ 

OalfcMi 

GompaM 
nil iiln* 


Gtflftiii 

CoBlpatMi 

TMInlai 

90460 

60,608 

99437 

1,781,668 

I4e6.<i» 

Tn4M 

1476 

88466 

«4W 

44497 

A 

948S 

8,049 

9,937 

841,4U 

969472 

77,756 

887 

M>7 

W 

4461 

986491 
81 698 
887464 
941,660 
41478 
81,284 
74Bi,m 
16,188 
4«94» 
96498 
9a,tT6 
197,166 

96461 
8,169 
174402 
4SM06 
e 8,964 
19,998 
9401434 
4406 
74,026 
9491 
i.n7 
1X416 

985461 

H9401 

410441 

7.^W 

6%^ 

09,474 

39,476 

171883 

«,69S 

X9I6 

I7«,N80 

7994ii9 

999,696 

1X229 

XB79aa2 

4406 

74462 

6,948 

1 9444 

17466 

a.96^7M 

14*6487 

1 

1 

8474,067 










WISE IHZAWim 




wine of or from Foie^ CoimtriM jiajt the iblknruig dotieit-- 

it Jt 

Redo _ - - - - tbegaHoa 0 8 • 

■White V » « 8 0 

Leeaof Boehirma ... ^ 080 

WiA an elWaiuMifofr drawbeok on expcfftafaon nnttl the eud durty-flret of De> 
oeniber, 1860, inohuiTe, of three ihiOingB per geUoii tm enidi vine expo^ or need aa 
ship’s stores, bat no drawbeok shall be granted on lees of winou 
On and after the 1st dayitf Jannaiy 1861, and withont any sUowanee for drawbaek 
Wine eontainiQg less than tile following rates proof qurit, Tended by Sjykea’a 
Hydrometer, via 



ISDrereu 

• 

SSDesreet 

,40l3i«reM 

If flnported 
In bottles 


£ 

s 

d. 

£ 

a 

d 

£ 

& 

d 

£ 

• 

d. 

.Wine of or ftom foreign eonntnes — 













Red - . . the gallon 

€ 

t 


o 

1 

6 

a 

8 

0 

a 

8 

0 

White - - „ 

0 

1 


0 

1 
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0 

2 

□ 

O 

2 

0 

Lees of sndi wine „ 

0 

1 

if 

0 

1 

6 

0 

2 

n 

0 

2 

El 

Wine the growth and prodnee of any 













Britieh possession — 

Red . - - the gallon 

H 

1 

1 

0 

1 

6 

n 

2 

0 

n 

2 


White - - „ 

0 

1 

0 

0 

1 

6 

□ 

2 

Q 

11 

2 


Lem of such wine „ 

□ 

I 

El 

D 

1 

6 

□ 

2 

H 

0 

8 
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Provided always, that the commissiooers of customs may hy their order ftom time 
to ume determme into what ports in Great Bntatn and Ireland wine may or may not 
be imported, and all wine imported into any port contrary thereto shall be formted 
or otherwise dealt with as the said oomnussionerB may see fit to direct 
WHfE-STOHE 18 the deposit of crude tartar, callef^^g;^ which settles on the 
Bides and bottoms of wine casks See Wine. 

WIRB-DRAWING Fr , IhoAt-euAen, DroAtn^, Germ.) When an 

oblong lump of metal is forced through a aeriea of progtessively dimmisbuigapertnNs 
in a steel plate, so aa to assame in its cross section the form end dimensions of the last 
hole, and to be augmented m length at the expense of its thioknus, it is said to be 
wire-drawn The piece of steel called the draw-ptaie is pierced widi a regular grada- 
tion of hedes^ ftoai the largest to the aioallest , and the machine for o/rereozaiBg the 
lateral adhesion of the metallic particles to <me another is called tiie draw'iench llie 
incers which lay hold of the extremity of the wire, to pull it throngh the successive 
Dies, are adapt^ to bite it firmly hy having the it^eof the Jaws cut like a file. For 
drawing thick rods cf gilt silver down into stout wire, the hydradic press baa been 
had recourse to wuh advantage 

Fig 1986 represents a oonvement form of the draw^heneh, where the power is ap- 
^led V a tooithed wheel, innion, aad rack-work, moved by the hands of one or two 
men working at a winch, the 
motion being so regnlated a 
fly-whe^ that U does not proceed 
in fits aad starts, and cause m- 
equahties in the wire The metal 
requires to be annealed, now and 
1h^ between snoeeasive drawings^ 
otherwise it would heoame too 
hard and bntUe forfiirther extea- 
aioa. The red upon which it is 
'woond IB sometimes mounted in a 
oistem of soar small beer, for the ^ 
purpose of oleanng off, ot loosening at least, any crost of oxide fbrmed Intiie anneal- 
mg, before the wire enters the draw-plate. 

\^en, for very aoourate purposes of aeienoe or the arts, a considetabls length of 
uniform wire u to be drawn, a mate with one or more JetweHed holea, that ia, filed 
witii one or mofre peifinsted rnbiss, siOThtrea^ or ohrysohtea, can ahme be tnattci to, 
becanse tbnholea even in the best stsei Moome nt^iy wider by ahraaioa. 
a hole m arahy of an Inch in dumeter, a wver wire 170 miles long has been 








^ 1088 WIRE ROPE. 

dnivB, vhiflhpuMeaNdatfbe cadthevoy MKDftfleetuHiMftttliebegEnnliig, a lenlt 
detetiKuoed I7 wetn^uag poytuMU o£ equal lenatb, ai abo by meanmng h vitb a aii- 
erometer. Ae hole m an ordbary dzav-pub of soft steel becomes so wide, by 
drawiq; 14,000 lbth(HDS ofbraM vir^ that it raquires to be nairoVed befisne the on- 
giiuil uad wire can be ogam obtained. 

^ire^ by beug dimmished one-half, one-tbird, one-fbuilih, lo diameter, la aOgw 
mented in length lespecttrelyfiKir, nitu^ sixteen times, ftc. The speed with which it 
may be pradeotly drawn out depends upon tbe ductility and tenaoitr of the metal , 
but m^ be alwan increased the more ^e wire beoomee attenuated, because its par- 
ticles progresBiwuy — w”"* more and more of the fllamentoiis form, and aocommowe 
themsMTes more readify lo ^e ex&oding fbro& Iron and teass wires, of 0 a inch in 
diameter, bear drawing at the rate of 12 to 16 inches per eecoud, but when of 
0-026 (j^ of an mcb, at tbe^rate fiom 40 to 46 mches m the same time. Finer 
adver and eop{>ar wire may be extended from 60 to 70 inches per second. 

By enclosing a wire*af platmnm withm one of silver ten times thicker, and drawing 
down the oomponnd wire till U be of an inch, a wire of platinum jghB of an loch 
wUl exist in its centre, which may be obtained apart, ^ dissolving the u^ver away in 
nitnc acid. This pretty expermient was ftrst made by Dr Wollaston. 

Tbe Fieudt draw-plates are so msch esteemed, that one of tbe best of them used t9 
be sold m this oonntry, dormg the late war, ftir its weight in silver The holes are 
formed with a steel punch, being made large on that where the wire enters, and 
diitiititahing mth a regular taper to the other side 
WIRE ROPE. TheTnannfhetnre of ropes made of woe, has, of late years, become 
a most importsot ona Not only are ropes of this descnption now employed in tlA 
most extensive coal mines of Oils country, and for windmg generally, but they are 
used for moch of the standing rigging of ^ips, and for numerous ordinary purposes 
Peihaps the moat important application of wire rope has been, however, m tbe oon- 
strnctKHi ^ the eleotnc cables. See Elbctbo-tslbobafht 

Tbe fti^wiog tables show the rdative values of i opes of hemp, iron, and steel 


4 Tabub 1 

Boimd Wire Jfope^ybr veebned plcaiet, nnaa, coUiertet, ahipi sbuidtny nppmp, ^ 
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Stbiu 

Eqditalimt Stbuiotb 

Clmmi- 

ibLWrtgtat 

Ctrouni- 

Ibi waislit 

Citciim. 

Ibi, weight 

Workhis 

Breaking 

fttonoe 

per fathom 

ftnnce 

per fathom 

fhraace. 

per fathom 

load. 

■train 
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Cwti 


2 

1 
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1 
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K»i 

4 

If 

2 

- 

. 

12 
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Si 


14 

16 
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■n 
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18 

6 
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2 

21 

7 
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14 

24 

24 
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9 

6 
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M) 

a t 



Af 



33 

11 
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12 
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39 
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14 
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SI 

6 

48 
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■M 
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61 
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54 

18 


■M 
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^BTt^B 

A 

6 

60 

20 
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66 

22 



« 

12 



72 

24 

H a 

■B 

3| 

ia 

81 

fBi 

78 

26 


mSM 
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14 

es m 


84 

28 



41 

18 

8} 

IIB 

90 
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ti 

wo 

4} 

16 
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18 
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hoBBA laps ia pit riiafti mart be worind to tte same load ■■ Art ro^ 































WIRE &OPB. UWBT' 

TaMB it. 


7'lal Wire ^opu^/er pite, hettU, |(v. ^ 
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t " ■— — 

tacM 

Snia. 

EacrvAUiiT SnmWra 

9m In 

Ito ««lsbt 

SUSiD 

lbs. waiatit 

Sliebi 

Ifat weteht 

WttAma 

Bndtet 

InCbci 

IwrMbini. 

InefaM 

perbtboa 

UlCIIUs 

per tatfaoa. 

loM 
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Toni. 
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■zfl 

20 

5 

24 

21x 

13 

■ 

• 


28 

MX If 

26 

2|x 1 

15 


• % 

BsH 

27 

6| xU 
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3 X 

16 

2 X 1 

10 

BBB 


6 Xl] 

so 

SI K 

18 

2iK \ 
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7 xl| 

86 

six 

20 

1 X 

12 
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22 

Sly i 

18 
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8| x2| 
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25 

a}x 1 
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84 
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■H 
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The applicatiooi of vire are extraordinanl; tramerovB and lotereetLiig Ubdj 
tUbnaands of liTes are etery day tnuted to vire in the form of wire rope iw 
ooUienee and mincB. and the lires of the men ascending and descending a coal pit 
literally depend from these iron threads. The standing figging of ships is now gene* 
rally made of wire rope The introduction of telegraphy has given gr^ devd«inent 
to the manuilsctan of wire. The condnctmg portion of sahmarine deefflc Ide- 
grapb cables u simply a wire rope made of copper wires, while the outside ptro- 
teedve sheathing generally consists of iron wire One of the most important appli” 
cations of wire of late yean is that of steel wire m the fbrm of the wire rgpe used for 
steam ploug htn g , and it may safely be said that steam ploogbing wonld haTe remamed 
an impossible project without the steel wire rope. The^iery great distances, often 
reach&g to SOO jards or more, to which the power is camM by meona of the wire 
rope in steam plonghing, would seem to point to its application to other purposes in 
wbieh power is required to be transmitted to great distances. Many and varied are 
what may be termed the domeatic applications of wire Wire ^ces, bell pulls, and, in 
the fbrm of ganae, to ventilatmrs, are only a few of these. Another most interesting 
employment <rf wire, even m a stnctly si^tific sense, is fttt the strings ofpianofcHtea. 
St^ wire IS now solely used for this purpose Professor W Pole, at the request rf 
tbe Messrs. Broadwood, the pnanofoite makers, some tune ago made a number of 
experiments on this kind at wire, of which he gavea shtM accoont at the Birmingham 
Insfttudon of Mebbaoicai Sin^nem. Some fd ibe mvd wne he tested, whodi wu 
made in Germany, bore as much as 110 and 120 teas to the square mob, or about 
double thebznakmg strength of good steeL Suspeniioo bridges, a few yean ago, used 
to be made very extensively of a ire. The two most celebrated erections of this kind 
are thue ot Niagara and Freiberg , the wire oi the first was made in Manchester, 
and ho^e at 40 tons to the square mob, while that of Freiberg was made m Switser-> 
land, and stood 60 tons to the sqaare loch Tbe carding at wool and cotton is also 
effected by means of wire Brushes of all kinds are now made of steel and iron in this 
form, even hair hnishes. It is more than probatile that wire would be mneh more used 
for constructive pnrpcaesif some good and generally applicable means for preventing 
the eonuaiou of iron and steel oould be brought forward. In foot, this is, for all 
aiqiheationa t^iron, almost the problem of the day It has been notieed by earefol 
observera *>»■« , though Swedish charcoal iron has about the same ultimate 
breaking strength as othear wire, it is nevertheless much more eronemical 

t]^ enamoa wire fw rope and other purposes m which ^sdcity and supp^ 
MM ju« TCoaized— MMther DTOor that laeaking stneagth alone Is a eery uareliaUe 
4Qfd{ty ^ 9 

The tdtimste strength of win gjttiftelly, and especially th^ ^ iron and sted 
win, always dsorassee as the diameter inereases—as is also the case with 

forged and rolled hen, w which the metals are nmted in gmtM Som 

very mmII Viniia of ehaKQid wire only break with loads of about 100 tona to An 
aqnan } while foe average strengdt of win may be takes as donhle th6 
of lulled bar fioUed bars, of varfons qoaUiiea, posMM breaking atreagfoi rasM 
from 10 to «e tona to foi square huh, and iron win will, on m, vraatofo m 
V hL. XtL * A 















WOAB, 


dso Ibond to yuj fttm 40 to tattn fiO taw m the Mwre i&dhu The moat extewiTe 
Mties of experimeatB on wires hu been 4w to U Lebtoac, who baRt a rather oon- 
nderaUe man of wire at Boehe-Bemnra, in France AmoaM ether immrtaBt 
inqtoiiei, he abo tneeatigatpd toe qneetun whether wires of a ^eat length M not 
giver leas reeiataace than shorter koglha on account of the prolwhie greater nomber 
of ^wa. Ha thu took ftm twelve aeti of atiEereDt wire tw^e pi^ two metree 
long and tw^ve pfeera twenty eiz metrea h>ag» and aahnutted toem to tcnaile loada. 
The wiR waa rather more than 0 Be>e^to of an meh in dnmetar The resistance 
of ^ fbort pieces was foand to be ahnoet the oune u toat of the long leogtha By 
means of some experfaneots extepdu^ over a lengthened period^ H Lehlano ahic 
dmnd thSEt a wire can simrart dmag three moatbs a tension at least equal to nfse* 
tehttis of that whi^ would break itwltboat<hnilaiBhiagitsalUmate1iTeeUn|fltren^, 
thoni^ nnde^goiog clos^tiona of 0*00686 ita original length Oeneral Ifono nai 
afaaxairied oat, not p very long tune ago, a nomber of expetimenti on long lengthi 
of whe, in order to trv the important qaeetion whether wires take a perraaneai 
set wlto the snudlest Ioadi-Hi &et maintained by Mr Hod^kueon, and which would 
appear to mihtateagauiBt the doetrineoftheelastio limit tthtlr were oondneted 
with very great nicety, and their result! aeem to abow that the permanent seta ob 
eerved by Shr Hodi^nson wow doe to the bends tsken by the ware when coiled, aq^ 
which aAerwaxds get stretched oet under die loads, m abe partly to vaHatHwa ol 
tempentore. In general it may be observed that wbe, as compai^ with bar inm, 
seems to he better Ibr undergoing impulsive foreea, as it is petfhctly elastic nnda 
loads whicb, cioBS'Seetio& ibr cniM<M<njon, would luwk n^ed or ibi^fed iron Both 
xcdled irini and w^ seem to he able to support for a Iwgth of thne static loads of qo 
amount very near ^t which would produce rnptnre The elongations are also in 
panoportioB to tiielosda^ hnt this propmianality seems to ecaie sooner wito wire than 
with WTOQ^ iron. The irregularity the dofn|prtlflDs bqgms with wrought 
iron with loads of about hslf the Ineaking loade, and with wire at ahont (me 
third or ane-ftwith ef the load that would eanse rupture. Annealing, or cotding 
down dowlT from a red hest, baa the same effect on wire as on wrong^ Iron , tost 
u to say, the dootUity, the eoftnesa, of both la mcreaaed, but their elasticitj 
and also 'Breskutg strength, ate considerably dimlnuhed Bat few cxpenmentE 
have yet been pabliabed on toe streogth and other meehanioal qualities of sted wire; 
It may, however, be taken^to have, on an avenge, twice the altnnate strength of Iron 
who, mad a pn^cntlonately greater elaatlcify, compuuig diameter with diameter 
These qnaUties allow steel wire tope to be made little more than half the weight of iron 
wire iQ^ with toe same ultimate breaking strength The additional e&sacity ol 
Btnd wire and of steel wire rope renden it much more supple and leas liable to 
iqjery through being bent over a drum A steel rope easily straightens at itself after 
bnag bent even to a small angle, whicb is not toe ease with non wire rope The 
dumtmn of aU nqies is very greatly influenced by the many bendings to and fen 
to which they are aaljeeted, and theae infloences are intennfled by eorrodon. Both 
toe mechani w end tlM chemical sources aS detenotation act in a less dqgree <m sted 
wire, as it IS stoenger, and la, at the same time, Itss subject to eevroeion, as the 
carbm it mmtains, however sbght. greatly impedes the actimi of ruaL It luu been 
proved toat wire rope which la made of am annealed wire cannot stand one^qaaiter 
w one-sixto of toe bending to and &o that it can aland Ifmade of toe same -wire after 
It has been hardened. It is to fae noticed that, although if can matter butditfle as 
^^gards absolote length whether a wire rope elongates or takes a permanent aeh in 
pnetiee flns ia not toe ease as to its cross aeettoo at toe arrangement of Its strands, 
which IS hjarad if the malerial too easily takes a permanent set It u ea^ to nnagine 
eases in which tins very Boftness and ductility la of great value. In toe same way we 
shonld tmaghie that the best pianoftirtc wire oui^t to ba%e a certain elssbo limit 
or a limit up to which it will doagate temporacily wiAoat tdiog a pennoneot 
set, and a eerant amonat of ductility or power of elonn^n witoont rapture, while 
It ehmld have a eertaia ultunate bieuing atrengtii Ae same is the ease with the 
, ^krr mqny appheatioss of wive, most m wht^ however, will be best suited by a 
high limit dr elasticity, or the power of elongi^K temporarily without taking a 
pmmianent eet The ^neipsl seat cf the iron wtro nanu&cture in England la 
Bimi^gfcaoL The pnpcipsl imprevement to be lo^od ibr la tiie wire manofeetaiv 
u seme easy and ohM means of drawinc veiy long Imigtiis ef >eire. 

WOAH (FQwg&jnu^, Fr , VTeti^Qerm i G>aiddh, It. i /aafts toMtoHo, Ltan ) 
kahmsttoacttly jdantgrowtag ia toe temperate ataw whldb is known to padace 
intogb, H le sta bcriiaeeoita, tdennial jdant, belon|^ to toe natonl order entjfiMt, 
and bears ydlvw flowevsmd huge flattened seed vesstoh wbiqh ua aften streaked with 
fuiple. The leaves, whlito an toe Aoly part of toe {tanteqtAgmd ia dfs^ aiw 
M;^aiiisato,a^ etibbtfia towes, but exhibit no taaesnal totomwm 

. « ^ 
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«f tiM pmenee of an^ blue eolomag matter, wblA mdeed, aeemAag to ntodcn 
reeearAci,iawite(nitaiaeduLtoem ready fimieO. Tie plntt called T^AaBeoiaiia 
fiUutwm, witli wbidi, aaooedug to Flmr, ilie Britona dyed tbmr ejUbaa Hae^ u aop- 
poaed to be ida||ifial vith woad Be^ tbc iatrodDCti«Q of iai^ tote dye- 
bo^ of Eon^, voad 'vaa generally oaed tar dye^ blue, aad was extea^rdy 
eoUienled m Tsn^ dlatnete of Europe, neh h Itomzig^ la Germany } Laik< 
gaedoe, in Franoei aad nedmont, m Italy To these districts its enltieatimi vaa 
a source of great wealth. Benmi, a nob woad manotootarer of Tcnloose, became 
snretF fbr the payment of the ransom of his kmg, Francis X., tiien a prisoner of 
CSiarles V., in Spain* The term flight dt eoeagm^ denoting a lud of great weaUh 
and Ibrbhty, la indeed euppoaed to be denied fibm the cmnimstanoe that the woad 
bslto called m French caeo^paei^ were manofsetiuned cbiefiy in laognedoc. 

13 ie woad>leaTes were not emph^ed by the dyer ua t^r cram states bat were 
prenously subjected to a process ot fhrmentation, fbr the pnrpose tihe 

cokmnug matter The aeed having been sown In wintef, or early apnng, the 
plaate were allowed to grow imtil die leaves were about a ^lan long, and had aanoned 
the rich glanoooa sippeanmee mdieabTe of maturity, when thCT were stopped or eat 
o£ The erop^^ was repeated several timei, at utervals of five or na weeks, nnUl 
, the approach of winter pot a stop to the giowUi of the plant The leavei sent ^ in 
the aneceeding spring vielded only an mferior article (c^ed in German Komptih 
wauf), and it was therense customary to keep tmly as many plants ontil the fidlowing 
year as were required for obtaining aeed, wbiok, the plant being tnennial, it only 
produced in the second year. The leaves, after being gathered, were slis^y dried, 
^ and then ground in a mifi to a paste. In Germany it was naaal to lay lliu paste into 
a heap fbr about twentydbor hours, and then form it by hand mto large balto wbidi 
were first dried partially Jn the son, on lattice work or rsehes, and Uien piled jip 
m heaps a yard high, m an airy pbiee, but under cover, when they dumiuabed in 
else and beemne hard. These balla when of good quality, exhibitei^ on being 
broken, a light blue or sea-green colour They were nsnally sold in this state to 
manaftpcturers, whom they were sulyeoted to a second process in order to rendw 
them fit for the use of the dyer This process was eondoeted id* the following 
manner — The woad halls were first bndien by means of wooden hammers, uid the 
triturated ma as was heaped up on n wooden floor, apnnkled with water, aometimes 
with a little wine, and allowed to ferment or putrei^e The maas became very hot, 
and efoitted a atnmg ammoniacal odour, and much vapour. In order to regtilate the 
process it was freqneutly tnrned over with shovels and again epnnkled inth water, 
when the heat had subsided, the mass, which had become dry, was pounded, passed 
throng sieves, and then packed m hamls ready for use. It had tlm appearance of 
pij^n’s dong 

in France the paste obtained by pounding the woad leaves was taken to a room 
With a sloping pavemmit, open at one end, told in a heap at the higher end of the 
room, and allowed to ferment for a period of twentv or thirty dsya The mass 
■welled up and often showed erai^ or fiasares, which were always earefolly cloeed 
as soon as t^y af^ieared, wlftlst a black Jum» exuded aad ran away in gutters 00a. 
struoted for the purpose. When the fermented heap had become modmtely dry, 
it was ground again and formed into cakes, called in French ooqnw, which wm 
then ftilly dried, and in this stme brought to market. In France and Italy w second 
fenamtation was not generally thouj^t esaential, but when performed it was eon. 
ducted exactly m tbe manner Just desrnbed. * • 

At tbe prcMnt day wood is nowhere employed alone fbr the pnrpoee of dyeing 
bine, Hinee it is found more eooDooiical to nse indigo, sod tbe nulUvation of the plnnt 
has therefbre declined considerably, and hat even beoome neatly extinct m diatncts 
where it was fomerly earned cm exteusively By woollen dyers, however, it is still 
used, tuit only as a means of exciting fermentation, and thus radncing the indiM Une 
in their vats , indeed, toe woad emi^ayed by them contains little or no bine coloariDg 
matter. See bmioa 

Kamerons attempts have been to extract the bine colonrmg matter ftxnn 
wooA tn the same wqr that indigo 11 extracted from the leaves of the mdigofera m 
the &st Indies and otoeg oouuti^ At toe commencement of toe present oentniy, 
when the pnoe of mtogo on continent of Enrope was very high, % ]ffise of 
lOC^OOO feancs was even t^Eered by the French government for toe diacovmy of n 
nietood of bbtafauiw from toe /ntw tineAn-iu, or some otoer native phmt, a dyeng 
material, whi^, bofto n rMuid to ]»iee and the beaa^ and soliditT ef its eolow, Aottid 
form • porfeet aabntitate in- umU^ The expenmenta which were made in tap m 
qneaioe amr ed to prove that it was qmte poasible to ohtam geniuae indigo fleosk mead 
leam^ bte that ^ praecsa eould never be earned on prafitebiy on nceoatik fif toe 
wy tmm propoetlon of ccdonring asattsc cootanied bs toa pbM. War gntts of flicto 
> 4A S 
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le^TM TMdd oaljF oM part tlie wepirtd putenal «r paatei, aad tba lattar doaa set 
aSai4 mote than 8 per cent, of of indiM AeoordiDg to Cfaevreul, the 

leavea of the ittd^qfira 4Hiji^ eren vben growa in ue neighbonriiood of PM>ia» eon* 
laia SDtunea aa mw^ indigo-Uae aa flinae of ihe/aa6«<melDnd, aaft ealuvated 
ai mipieal eonntrieoy die amonat la ^bably atill higher The oompaimtiTely high 
price of land and lahoar eroold paoMUp itself prove a aofllejest ^hataele to the soiS- 
eearfU xaaQaflhctitfe of indigo in moat Enn^icao oanatnea, even if die yield -were 
eq«d to wind it is in the tropica, 

In 1608 caumreol poUished die molta of his analyais of woad and paatd. It baa 
more Mwemly been made the aal;|eet of ehennesl inveatigatiODt Ibr the porpoae of 
aaoertaimiig the atMe in whkh in^go>Uhe ezieti in planta and other orgaaiaina.. See 
Imnao — R & 

WOOD PBE8EBVINO. • Betbellla invention, which la much employed, oon- 
aista in hnpregnatiDg Wfxid ihrooghoat wtA oil of tu> and oAer hitnimnona mattera 
oontainiDg creoacrte, and aho vith pyrolignite of iron, which holda mare creoaote 
in tohitioa than any other watery menatranin. 

The wood ie put in a close odd tank, hke a high-preeanre atram boiler, which is 
then cloaed and fllled with the tar oil or pynlinite The air ii then exhauMed hy air 
pumps, and afterwarda more ml or pyrolignite la fhreed in hy hjdroatatie pumps, until q 
a jnesaare equal to firom 100 to ISO ponnda to the moh is obtuned Thia preunre w 
np by the ISreqiient wotkmg of the pumps danng six or aevea honra, whereby 
the wo^ beeomee thoroughly saturated with tar the pyrolignite of iron, and 
Witt be Iband to wmj^ 6 to 18 ponods per cube tool heavier than before 

In a large tank, like one of those used oa. the Bristol and Exeter Bailway, SO loads ^ 
of timber per day can be prepared. 

The effect pnrfnced is that of perfectly coegnlattng Oa atbumen m the sap, dina 
preventing its patrrfkctlon. For wood that will be mndh expoaed to the weather, and 
altematdjjpet and dr>,tbe mere coagulation of the aap la not sufficieot , for ahhough 
die albumen ccmtained in the aap of the wood is the most liable and the fliat to pntrefy, 
yet the ligaeona fibre iteelf, after it haa been depnved of all aapi, will, when expoe^ 
m a warm danfp aitoation, rot and criunble into dnat To preserve wood, ther^re, 
that will be m^ exposed to the weather, it u not only necessary that the aap should 
he coagolated, but that the fibres ehould be protected foam moistore, which la effee* 
toally done hy tbia process, sic 

T^ atao^berie action on wood thus prepared renders it tougher, and infinitely 
stronger. A post made of beech, or even ^ Scotch fir, is rendered more durable, and 
as strong as one made of the best oak , the bitummons mixture with which all its pores 
are filled aetipg aa a cement to bind the fibres together in a close tough mass, and the 
more porous the wood la, the more durable and tough it bacomea, as it imbibes a 
greater quantity of ihe bitamiaons od, which is proved 1^ Its increased weight. The 
matpiiala which are injected preserve iron and metals frmn corrosion, and an iron 
holt driven into wood so satorated remains perfectly aonnd and free from mat. It also 
rmuta the eOaek of insects, and it has h^ proved by Mr Pnehaid, at Shoreham 
Harbour, that the Undo aai^u, or naval worm, will nottoneh it. 

Wood ihna prepved for sleepen, piles, posts, fencing, &e., is not at all affected by 
alternate exposure to wet sod dry , it requires no pamung, and after it has been ex- 
posed to file air for some dayi it loses every anpleasant smell 

For railway sleepers it is highly useful, as the commonest Scotch fr sleeper, when 
thus prepared, will last for centariea. Posts for gates or fencing, if prepared in Una 
maimer, may he made of Scotch fir. or the cheapest wood that can he ohtamod, and 
will not decay like oak posts, which invariably become rotten near the earth after a 
few years. The processes which have been introduced for impregnating wood with 
the protosnl^iaMof iron, corroeive snUnnate, chloride of lime, and smUlar substances, 
are not modi empbyed, although many of them have been found to be very useful aa 
jmeservauve uenta, 

WOOF is the same aa Wxft 

WOOL. In reference to texfile fobrioa. sheepb wool is of two diflhrent Bori% the 
short and tife hmg-stapled t each of which reqntres diffaraut modes of manufaetnre lu 
the pr^Mratioa and qiinnmg processes, as also m the treatiqgnt of the doth after it is 
woven, to^ It for the marimt. Eadi of iheae is, noreorver,dittioguilied in eommeree 
by the munes of fleece wodi and dead wools, according as they have bean shorn nt 
ihe saml anonal penod from >tha livmg nnimal, or are cat from us ihin after death. 
The hgter an oomyaratiTely harih, weak, and xocapAla at imlnUng the dymig prm- 
eiplei, meva a^ee^y ef ^ aheep haa diad o( soma malignant lUetm^iap. The 
aannlnrpBfea, fending into tba tnhalan anvitiea of the filaaanti, aeeasi in thia case, 
to have and baenme obatraeted. The tune of year for diaep-ibeiaing moat 

fevootobfe to Che <iuikf of the wad, and the oom^ ot the animal fe towa^ the 

• 
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end cf June nnd begbning of Jely — ^fhc penod vbea Lord LdoMterliDldi Jilf eeb* 
brated mra! ftte ibr that intereaUog panoie 
Thewodof tlw dutep baa been Barpiutngly im^Tcd by itadosaodlo enltarCii The 
(One orM*), the parent itock firotn which our diaep n ondoabtedSy derived, 
and which ii atUl feand m a wild ateta npon the moantaias of Sardinia. CSnaira. 
BOiTbery. Oreeoe. mA kAh Minor, has a very ahott amd oovrae fleoee, more like hair 
than wool When thia animal la brought under the fbatermg core of man. the rank 
tibree gradnally dliappear i while the aolt wool roond their roota, little eonapiciioiia m 
the wiul aidmal. beoomea amgnlarly developed. The male moat speedily undergoea 
tfaia change, and oOBtumea ever anerwarda to pqaaeaa fhr more power in modifying 
the fleeoe of the oflhpnng than the female parent The prodoee Qf a breed ftmn a 
cosrae-wooUed ewe luid a fine-woolled ram, m not of a mean quality tetween the two, 
but half’way nearer that of the aire. By conpling thd female thus, generated widi 
soeh a male ae the fermer. another improvement of one-balf will be obtame^ affording 
a Btaple thide-fonrtha finer than that of the grmidain. By proceeding mveifely the 
wool woald be ae rapidly deteriorated. It Ub therefm, a matter of the flrat oonae- 
qnenee in wool husbandly, to exi^ode ftom the flock all coorae-fleeeed xama. 

Long wool la the produce of a pecnliar variety of ebeep, and vanes in the length of 
alts fibres frmn 8 to 8 inches Such wool is not carded Idee cotton, but combed like 
flax, either by band or approprute machinery. Short wool is seldom longer Sian 3 
or 4 inches , it is ansceptihle of carding and felting, by which prooesses the filaments 
beeome first oonvolnted. and then de^ly matted nether T^ shorter aorta of 
combing wo<d are nsed principally for hosiery, though «f late yean the finer kinda 
•have been extensively worked np into merino and moosseline de-laine flibrica. The 
longer wools of the Leioertenhire breed are manofectared mto hard jarns, for 
worsted-pieces, sudi as wi&teoats, carpets, bombaaines, po^ins, crapes, &o. 

The wo(d of which good bftiad cloth is made dioold not be only shorter, hut, 
generally speakmg, finer and softer than the wonted wools, in order to% them for 
the falUng proeeas. Borne wool-sort^ and wool^staplen acquire by pnetkee great 
nicety ordiscermnent in judging of wools by the tooch and trBetioiiw>f the fingers. 
The fliuneDts of the finer qnaliues vary La thickness from rJInt to f 

their stroctare is very ennoos, exhibi^g, in a good achromatic microscope, at 
intervals of abont or an inch, a series of serrated nggs, imbricated towards each 
other, like the Joints of £^isetiiia. or rather like the a^y aones of a serpent's skin 
There are four disbnot qualittes of wool upon every sWp , the finest being npon 
the spine^ from the neck to within 6 mches of the tail, inclnding one-third of the 
breadth of the back, the secemd coven the flanb between the thighs and the 
shonlden , the third clothes the neck and the rump , and the fourth extends upon 
the lower part of the neck and Iffeast down to the feet, as also npon a part of the 
shoulden and the thighs, to the bottom of the hind quarter These should be tom 
asunder, and sorted, immediately after the shearing 
The harshness of wo<ds is dependent not solely npon the breed of the animal, or the 
climate, bat is owing to oertajn peculiarities m the pasture, derived from the aoiL B 
IS known, that m aheep fed open chalky districts, wool is apt to get coarse , hut in 
those upon a neb loamy soil, it becomes soft and silky The ardent son Spain 
renden fleeoe of the Uenno breed hanher than it is in the milder climate of 
Saxony The Angora, or Angola, or Angona wool, from Agnoha, 39° 63' N Lat, 
82° A' E. Lonw , owes its heautifnl chancter to the place of its growth This jirgal 
IB the same as JsoAair Smearing sheep with a mixture of tar batter is deemed 
fevoorable to the Boftness of their wool 

AU wool, in Its natural states eontanis a qoaati^ of a peculiar potash-soap, secreted 
by the mtimal, called in thu country the which may be washed oat by water 
alone, with which it forms a sort of lather It oonstitntea from 83 to 90 per oeut of 
the wool, being most abundant m the Merino breed of sheep j and however fevoor- 
able to the grow^ of the wool on the kving animal, shonld be taken out soon after it 
is ibom, lost It i^ure the fibres by fermentatioo, and oanse them to become hard mid 
brittfe. After b^g washed in water, somewhat more than Inkewarm the wool 
should be well pieesed. and earefolly dried. 

Mr Hnks, of HuddeifiHeld, obtained a patent smne yean ago for a mqphlne for 
cleaning wool from hors. It ooniiali of 4 rotary beaters^ which act in snocesskm. The 
wool having been opened and spread noon a feeding cloth is earned by it to ttm 
drawmg roUan, and u then delivered to toe actum of ^ beater, by which it u oamed 
along a eurvcd giatmg to the feed doth of another heater, so as to be made eventuaSi' 
quite dean, 

Wod was first imported into this country in 1770. The gtedinl {ncNaM in the 
importation ii shown m the tbCowing taUe 





WOOIXi&N ICAKTTFACTUBfil 


T«v> 

1771 

1781 

1781 

1801 


1,8»,77S 

8,014,511 

7,871,774 


Tmc. 
1811. > 


mi - 
1831 • 
1841 - 


n*. 

- 4 , 789,978 

* 18,693,587 

- 4 81 , 663,089 

- 56,170,974 

• 


la tte jtKT 1800 • iaty «f 8« 3dL p«r owt vu fm|HMed upon lli« Import vbleli 
In lBi8-«M»bedto6«. 84 perovt^nnltii 1819toAeexeeMiTedo^af 64.perll^{ 
in 16S4Hinil«inoedto84LiMrn).,nDd m 1685 to ^ wlb on -vool noder ^ 
Taine nf la. par Ib^ nod 14L «n vnol ibore that pnoe. The duly vaa remored ta 
1844— 


Q-— rfi»— ot*Weol (^baep, AnaS, oaii ^ti^iaca) vmcrt^ uito the Vfuted Xu^m 
Jnm varioU eoHutnea, and Mat exported Jnm 1858 to 1864. ^ 
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In 1866 ibenxnporU of wool Into the United Kingdom amoonted to 116,811,393 Iba. 
In 1857 the total rose to 189,749,898 Iba . bat in 1858 It declined to 126,738,733 Iba 
In 1859 die Importa wen 183,884,684 Iba , and in 1860 148,S96,5?7 Iba. In 1861 
there wan again a eheck, an4tbe ubporta needed to 147,178,841 Iba In 1868 there 
waa win a grant adruee, and the receipts rose to 171,943,478 Iba. In 1868 there 
wan albitba* adyaaee to 177.877,664 lbs. , tn 1864 to 906,473,045 Iha. , and m 2865 
to8 11,906,747 lbs. The imports have tbna nearlj doabledin ten years The ezpmla 
of wool baTe, bowerer, gready inoreaaed dnnng die same period In 1856 they 
amooBted to 86,679,798 Ibe , m 1857, to 36,487,319 lbs., in 1858, to 36,701,543 lbs f 
n 1859, to 89,106,750 Iba. , in 1860, to 80,761,867 lbs { in 1861, to 54,377,104 lbs ( 
In 1868, to 48,076,499 lbs. . m 1863, to 63,987,961 lbs , in 1864, to 55,933,739 Ihe., 
nnd in 1865, to 68,444,930 Iba. The excess at the imports over the e^ioits waa 
diM aa Allows in each year —1856, 89,581.699 Iba, 1857, 93,262,679 iba , 1858, 
100^037,181 lbs., 1659, 104,177.884 Iba, 186(h 1I7,6S4,M0 Ibsi , 1861,98,796,737 IbS] 
186S, 188,866,978 Iba. , 1863, 118^449,703 Iba. i 1864, 150,639,306 lbs , and 1866, 
139,761,817 lb6 


Wool mperiad an 1888 and 1864 
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WOOLDTKUrO SeaBraaro. 

WOOLLEK lIAKUi'ACTUSE. &i tUs be™* of bnibaM, a Tcmg ataplnd and 
dtm dhn ia reqiuMd to Ihnn a amoodi level yam, Utde Uhbto to abrinfc, onri, or 
ftlt in veartog aad fiaUhiw the ololh. It anst not bn antHu^ by catdng, bat 
atrelAadia Eaaa la pandld n piMdbto V * dutal^ qratam «f waBnal 
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When Ike loBg vodI u bton^t Into ^ iroMet futotyr it itfiM of eU vMhed ly 
inea mOi wop tmer* irbo are paid fbr dieir labour W die ^eee, tad are eaek 
aaaiated I 7 « bcw, vko leedeca the voel aa ^ laeoea liwa lwr»eea the ArylM 
• 9 W 8 S 0 * (lee Bl^bucd). The boj camw off Ae wool is fewiketik afed eprea^ }t 
evenly opon the floor of fl» dryiag-room, waaOj aa apartaiett ever j£he hoibn 
ef Ae eleatn<«acia% vhleh ia thu eoonowicaUy hmed to Aa proper t e mpefatwtaL 
The healA of the lioya enjoyed la Au beuinew v WAaod to he at all Kf^eOad. 

The wool, when properly dried, u tranaferred to a raachfaw ealled the pHadfep, 
whioh n hlwaya auperintended hy a boy 19 or 14 yeaia of age^ beug very light wertc. 
He lays Ae tnaeea ef irwA pretty evenly upon Ae fted*«prOD, or laUe eovered whh 
an entueaa moving webb of eanvae, whido, aa it Advanoea, delmra Ae enda of Ae 
long tnfta to a pair of Anted lollera, whence it ia mtrodneed into a tomng appwatoa, 
Bomewhat alnnkr to Ae loiniw employed m the eotton manaflaetaTe^ wbion eee ne 
fllamenta are tamed ont at Ae opposite end of thia wnmowing mdeiime, atraight- 
ened, eleaneO, and ihedy tor Ae eombing (^ecalwn. Aoeoidtdg to Ae old practice of 
the trade, and ebll, tor the finer deacnp- 
tiona of the long staple, according to Ae 
present mortice, Ae woe! ia carded by 
Aand. This is tor more severe labour 
than any anbservient to nuchmeiy, and 
ta earned on in tOMDS rendered close and 
hot by Ae nnmber of atovea reqaisite to 
heiU the combs, and so enable them to 
•render Ae fibres soft, flexible, and elaafiCL 
This u a task at wtoeh only robust men 
are ei^oged. They use three implements , 1, a pair of eomba fbr eaob penoa i 
2, a pc^ to whioh ooe of Ae comha can be fixed a, a comb pot or amall *BtOTtf tor 
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beating the teeth of the comba. Each comb it composed 
ehher of two or Atee rows of pointed timrmg steel teeth, h 
fig 19)9, disposed m two Aree pamllel planes, eacn row 
being a little longer that Ae preceding They are made tost 
at the roots to a wooden stock or head 0 , trhieh is oovored wiA 
horn and has a handle d, fixed mto it at right angles to Ae 
lines of Ae teeth. The spaces between t^se two ar^Aree 
planes of toeA is about one-Aird of an inch at them bottoms, 
but somewbat mors at Aeir tips The first combing, when . 
the fibres are most entangled, is pertomed with As two<fow ^ 
toothed combs , the second or finishing combing, wiA Ae ^ 

Aree row toothed. 

In Ae workabc^ a post is planted, Jig 1940, upright, tor 
nstmg the combs ocoasionally upon, during Ae operation 
An iron stem y, prefects toom it bonxontally, having its end 
tamed niv >0 as to pass Aroi^h a hole m the haoSe of Ae 
comb, hear its ptmit of flis^on into Ae post, there is 
aooAer staple point, A, which enters Into Ae hollow end oS 
Ae handle! which, l^weec tltese two eatAes, is firmly 
secured to Ae post The stove is a very simple affiur, con- 
ristiiltg merely of a flat mm plate, heated by fire or steam, and surmoanted wi A a 
aimilar plate, at an Interval niffiment to allow Ae teeA to be inserted between -them 
at one side, which » kft open, while the space between Asir edges, on the other side, 
u closed to oonfine Ae heat. 

bi eombing Ae wool, Ae workman takes it up la tresses of ahoot tour ounces 
OBoh, sprmkles it wiA oil, and rolls it about m bis hands, to render all Ae filaments 
equity onctaous. fitmio hanh diy wools reqntre one'SuteenA of Amr weight of oil, 
oAert no mtae Ann a fortieth. & next attaches a heated comb to Ae post, wiA its 
teeA pointed qpwards, senes one>ha1f the toessof wool in bis hands, throws it over Ae 
toptb, Aen draws it Arengh Aem, and thus r^eitodly . leavmg a tow atr^bt filawifuts 
PMih time upoo Ae coma When Ae comb has in Aia way eidlected auAe wool, it 
IS placed wiA its poind inserted mto Ae cell of Ae itove, with Ae wool hangtog 
down OBtnde, expi^ to Ae mfloenee of Ae heat The other eomb, yatk Kmored 
in a heated etate from Ae stove, u planted npon the poat, and tomished m its tarn 
wuh Ae remaining two^mnoe tress of wool t after which it enppUnts the preceding at 
Aestovw. fibvuig boA eomba now hot, he hofds one them wtA Us left hand itoer 
hk knee^ being seated q;ioo a tow itoel, toid senitig Ae efther wlA his right hand, be 
eomba tba WM npoB Ae first, by mtrodeelm file lecA of Mie eomb ntfo Ae weei dMbk 
tnfka oAer, and drawing themtteengh ft. TOa matnputofioa is sUMbHy rtpe otofi, htl 
Ate fibres we laid ir^panUellAe a flat tress of hair Ittopeoparto •^mhyoewto 
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iM Ae ti{M of tlu tren, sod to advwee pn^reMirdy. from tke «M «nd tovariB f&« 
at hujb the eomhi aDre voiked with their teeth as olosely togedier ae 
poanUe^ witheat urlagiog them afro oolblon If the woihinM prooeeded otlmrwiae, 
hewoull be apt to niptm the filntteiBii^ or tear toev ends aatuell^aiit of one of the 
oomba The jUielcaleftatdieeiidof the proceai,beeaii* they are too abort for the 
comber to mptocm in hia hand, are eaUed aqffr. They are |pfit fbr the worated 
apmnm^ and me r eaor r ed ibi^the ooarae cdoth mannfrctiirer 

Dm wool flaally drawn off from the oomb, thoo^ it may ibnn a muibna treaa of 
atra^it fflamenta, moM yet be eombed aff>un at a aomewbat lower tmnperatare, to 
prepare it peiftetly Air t^ »plimlMg operation. From ten to twelve divem are then 
armaged la one paroeL • 

To rdiere the worhman from tbia labononi and not very aalabnoiie taah haa been 
the olyeetof manT meehaidpal lUTentiOQB. One of fheae, conddmably employed m 
tfak cenatry and m Franoe, la the mTmtion of the late Mr John Collier, of Faria, 
Ah- wbieb a patent waeHibtamed in ^gland, under the name of John Platt, of Sal- 
A>rd, m November 18117 It oonaiita of two comb-whe«l^ about ten fret m diameter, 
haring hollow iron apohci AlUd with steam, in order to keep the whole apparatoa at 
a proMT oomhtaff heat. The comb Anmi a circle, made frst to Ae periphery of the 
whed Ae teeA oemg at right anglee to Ae plane of Ae wheeL The ahaAs of A% 
two wheela are moanted m a atroug frame eff caat-iionj not, however, m hMUontal 
positioiu, but iaeiined at acute an^es to the boneon, and in planes croumg each 
oAer, BO that the teeth of one circmar comb sweep wiA a steady obhqnity over the 
teeA of Ae other, u a most higenioas manner, with Ae effect of oombing Ae tremes 
of wo<d hong apon Aem The proper quantity of long wool, in its oidmary state,, 
18 stock IB handfnla npon Ae whnel, revolTmg slowly, by a boy, seated upon the 
ground at one aide of Ae machtnek Whenever Ae wheel is dremed, Ae machine la 
made to revolve more mpidly, by shifhog its driving-band on anoAer palley , and it 
18 bmrniAil to obaerve the delicacy and premuon wiA which it amootbes Ae tangled 
treaa. WfSm the wools are set m rapid rotation, Ae loose ends of the fleece, by Ae 
oentnAigal frro^ are Arown out, in the direction of radu, npon the teeth of the 
mher roTOlvix^ comb-wheol, n as to be dmwn. out and made tmly straight. The 
operation emwneneea upon Ae tips of Ae tresaea, where Ae wheels, by the obhqne 
p^ore of ibakt shafts, are ait the greateat dmtanoe apart, bat as Ae planca slowly 
approach to paratldittn, th%toeA enter more dee^y mto the wool, till they pro 
gravely comb the whole lengA of its fibres The machine hemg then thrown out 
of mx, the teeA are atnpped of the tresaea by Ae hand of the attendant, the nojfU, 
or Aort reihse woo], being also removed, and kept by itself 

This operatioB being one (ff simple inperintendenoe, not of handicraft effort and AiU, 
like Ae old oombmg of long wool, la now performed by boys or girls of 13 and 14 
yean of age } and |dacea m a striking point of view Ae mflnenee of automatie 
meehanmm, m so embodying dexteri^ and intelligenee m a maelune^ as to render Ae 
cheap and treetaUe labW of ohildren a substitute for Ae high-prioed and often 
idhictDry exertions of woriemm too prone to eapnetona eoml&Btioiia The chief 
precantioo to be taken wiA thie machine, is to keep theSateam-joints tight^ ao aa not 
to wet the apartments, and provide due vmtilation Air the operatives. 

The Adlowiiqs maehme, patented by James Noble, of Bahfrx, wmted-apinner, m 
FehnutiT 1884, dcMrves p^cnlar nouoe, aa its mode of operation ad^a it well 
alto ibr keAlmg flax. In>^ 1941, the mternal strueture is e xhibited. The Anme- 



w(B%«,a»aaB|MirtatheBxia«f awhed,h,^in snitable earmga M eaeb aide. Tb 
the free of Aia whed la aOxed Ae eonentne or heart-wheel cam, cc. On Ae 
qiper part of Ae petqfren of Aia earn or beart-whed, a lever, 4, been merdy by 
Ita gtsvi^i can end m wldefc lever is amsneotsd by a Jomt to Ha crank aw By Ae 
rawtom of Ae crank a^frwSl he persetved that Ae leverj; wdibe sUddan toand 
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fto on the aoper part cX ibe peripety ot the eooentno «r hear^iih«9 sett e, Oe 
^Mtter end of m lever i, earryhig fiie upper or working o«ait> or needle pointa Jr, 
jt moree, parfeRnidg an elliptical carve, which c&rve will be d^aadoBt vfm the 
poauioa of the ft^wh«el cam e, ^at guides it A tnormbk ftatne, p> aonca 
a senes of pomti, A whkdi*Bie to oonatitnte the lower eomb eg ftsme af needOjCai 
Into these lower series the roagh nooombed wo<d » be fed b/ and to be 
drawn out and oom^ straight hy the movements of the upper or -waAmg eonih. 

As It u important, la order to prevent waste, that the ends of the wool sboaid be 
first combed ont and that the needle^pointo should be made to penetrate the woo! 
progreesivelj, the movable ftwrae p is m the first mstanee jdaoed as ihr back as 
posBiblet and the actum of the lever danng th^whole operation, u so directed by 
the varjing positums of the cam-wheel, as to allow the upper comb to alter at first * 
Teiy little way only into the wool ; but as the operation of combing goes on, the 
frame with the lower combs is made to advance gradually, and the rdmve podtioaa 
of the rerolving heart cam-wheel c, bemg also gradually S^geA the upper or 
working needles are at length allowed to be drawn oompletrly through the w<i^ tor 
the potpose of oombmg out straight the whole length of its fibre 

In order to give the machine the necessary movementa, a tram of toothed wheels 
mnd pinions la monuted, mostly on stnds attached to the aule of tte firame ; which 
tram of wheds and pinions » shown by dots m the figure, to sToid oonfbsion. The 
dnvmg power, a horse or steam engme, is conimauieated by a band to a n^er on 
the shm axle t ] which axle carries a pimon, takmg into one of the wheels of the 
trsin From this wheel the crank e, that works the lever is dtlvent az^ also^ hj 
4Seai from the aajne pinion, the axle of the wheel b, carrying the eccentric or hnrt- 
wheel cam, is also actuated, hot ^wer than the crank-ai^ 

At the end of the axle of the wheel 6, and cam c, a bevel pinion is affixed, which 
gears into a corremndmg bevel pinion on the end of the lateral shaft A The re 
verse end of this shaft has a worm or endless screw t, taking mto a tooUuAvrheel m, 
and this last-mentioned toothed wheel gears into the rack at the under part of the 
frame p 

It will hence be perceived, that by the movements of the tram of Wheels, a alow 
motion is given to the frame p, by wbich the 
lower DeedlM carrying the wool are progressively 
advanced as the operation coea on, and also, 
that by the other wheels of Ae tram, the heart- 
wheel cam IS made to rotate, for the purpose of 
giving such varying direcuons to the stroke of 
the l^er which alidea upon its penphery, and 
to the workmg comb, as ahull oanse the comb 
to operate gradually upon the wool as it u 
brought forward. The oonstmction of the 
frames which hold the needles, and the manner 
of fixing them m the machuiejjPTe8en.t no features 
of unportancet it is theref^ unnecessary to 
describe them ihrtber, thsa to say, that the 
heckles are to be heated when used for oomb- 
ing wool Instead of rntroduemg the wool to 
he eOonhed mto the lower needles by hand, it 
18 sometimes frd m, by means of an endless feed- 
ing cloth, as shown m fig 1943. This endless 
clmh IS distended over two rollers, which are 
made to revolve, for the purpom canying die 
oloth with the wool forward by means ox the 
endless serew and pmions. 

A slight variation m the machme » shown at 
fig. 1943, fbr the purpose of combing wool of 
long flbiw, which differs from the former only in 
plamng the oozahs or needle poiiits epoa a re- 
wolvmg oylmder or shaft. At the of the 
axle of thu diaft, there is a toothed wheel, which 
IS actnated by an endleu screw upon a lateral sbafL The sxle of the cylinder m 
whi^ die needles are fixed, u mounted m a movable frame or esmage, la <nder 
that the pomts of the needles may, in the first instance, be brought to act open 
the enda of the wod only, and nltnrntely he so advaaoed as to easble the whuie 
length of the fibres to be ^wn thronj^ The progressive advaneement of this,par< 
ria^, with the needle ^linder, is eSeded the agrac^ of the eodlMa aerev <n the 
[aim shaft bdbre aaiuoaed 





mOLUES KAK17FACT17R& 


tontfdng-mchuia redMft tlM wool Imo aoonAbaoiH dSTcr, vlueh k reaAj 
tour ^ drtwSug^IrwBei Irnttbeiibart dirctsinrodaoed the hand combfatf^ niiet l» 
ftntjidaed teener, hj irhtt is esHad pfadta^ Theie diTcn « toBed op hjr the 
eomben ten or todve to^ediarp m nUi oaUed ti^ CmIi of imA weigfao o hilf 
peand. At ^ epiBiuog4nill three ase anrolledp aad the aliTm are hud im ■ lon^ 
phaifc w troogh, with the aods lap^Bg tnerp b order to ^loette fantf cad of ob« 
diaeriototindmitcnd ofantother The long end u that whidiwae drawn off dm 
ftom tibe oomt^mid eontadna the lei^ flbteei the short is that which eomee last 
fron the eemh^ ind contann the shorter. The wod-conber Ists aB the sliren of 
eaoii ben Bie same WBj, and ma^ thelongend of eadib^twisungaptheeDdofthe 
diner Itisaennonotreattsfanoa, that when atop or bulof diTert is nardledand 
etretdied oat Btiai^t> wUl not separate from each other without tearing and 
hreakmgp if tte aepantumla began at toe diort enda , but if chej are flnt parM at 
the kaig ends ua^ wd} resdilr separate. 

The maeUne ftr oombing loi« wool, for wbioh Hessra. Dcmisthorpe and Rswaon 
ditainad a patoaC m Apnl 1886, haa been found to work well, and therefore merits a 
deMnpboD. 

Ftg 1944 u an eleradoii, fy 1945 an end niew, Bnd>^ 1946 a plan, m winch 
n, a, is the framing, K the mam shaft, beanaga pinioa which driTee the whed anff 
shaft e, la gear indi tbs wheel on the shaft a Upon each of Ae wheelse mid 
Aere ate two prqlectioiis or studs / whidi cause foe action of the combs p, p, of 
whidi A A an the tables or eamiges These are capable of sliding along foe upper 
guide rsi]aofthelkiBmg& Through these carnages or tables &, A there are 
iaga or diti, shown hj dotted Imei, which act as ^udee to the holders t, t, of fow 
combe p, p, rendenng the holders anseepbhlc of motion at nght sne^ to the eouise 
jnirsued 1^ the tahlee A The combo are retained b foe holders i, C by means of the 
lerer handles^,/, whidi more upon iaohned surfhees, and are to pmss on foe 
surfoee oidie heads of the eomho p, p, so as to ho retained m then- phmes ; and they 

are also held 1^ studs affixed to 
the holdere, which pass mio foe 
eomb-heads. From foe under 
aide of foe tables, forked prqjec- 
tiODS 1 , t, stand on^ which pass 
through foe opemugs or slits 
form^ m the tablee A A r these 
prqeebons are worked from aide 
to Bide bp the firame A A, which 
turning on foe axis or shaft 4 4 
» caimed to Tibrate, or rock to 
end hp foe snoe m, taorei 
bp foe eccentric grore a, made 
mt to foe shaft e. The tables A, 
ar^ drawn mwarda, bp weights 
suspended on cords or straps 0 , 0 , 
which pass over friction puU^ 
p,pi wherebp the weighm have 
a constant tendenep to dr^ the 
combs into foe centre of the ma* 
dune, as soon as it is released bp 
foe studs/, passing bCTond the 
prcyectmg arms p, on foe tables. 
On foe diaft e, a dnving tooth or catch r, is food, whvfo takes into the ratifoet wheel 
«, end propels one of its teeth at everr revoladoa of tlm shaft e Thu ratchet wheel 
toms on an axu at f , to the ratchet foe poll^ » u made foat, to which the cord or 
hsod w is seeared, as also to foe poUep «, on foe shaft p On the shaft jh foeie are 
two ofoer puU^ a, x, having the cords or heads 4, a, madefoat to foera, and also to 
foe end of the gange-plates n, ftmifoed wuh prsdnated st^ Bgamst which the tfoks 
A A SiM drawim at each operation of the niaehia& In proportion ea foeae gaq||^ 
phtBi an nised, foe aeerer tlm ennegee or tahlee k will w able to adranoe to foe 
eenfre of foe machine, and fons permit foe oQiblba p, p, to lap hdd oS, and eomh, 
ndditmnal leqgfoeof the wwdlp fibrei. The gange<p1atr8 n, are gaided up by the 
hers «, wboeh pnae foroagh opaumgs, aLots, or guid^ made ih foe frmd^ a, an 
foownltpnt. 

To she nteheC -Whedy, an iaeliaed pK^ectom v, is made fwt, which in foe oonna 
offoe wtathm of foenttfoat ifood, omue under foe lerer r, fixed to fo e fo a ft o, fost 

foewvmheoringss. TB4lBshsft(iieIevenxandj,areal8oafRxed,xearT^ioforev 

sMtlhreftfoocosSfo K,froB foe nrtifoetwhed, l^whieh foe p^^foe niadhhi e 
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vin relMwd, aad ravtomd to poaffUm* Wttdy tor tiiartmg 9gtSa. Ae lever 

eefres to elide dram upon Oe dmm^ shaft ft, oat of g^, by imM erilto tortnd 

baodie z., vbeo diuwtdiifie u to be stroped, whenever a has laiAdI «tobiiA tg m 

eertmn qnanli^ of imL Tito eambs which hold 

the wtxd hara a Bai>tMi| apward^ to order to take 

the WQ<d ootofthewaf <fftheeomhso,p, ae these 

are drawn toto the eeatre of the mioirae, while 1 

the hoMug oombs descend to lay the wool among ^ 

the potots of the eomhs, ff, g. For obiauung this CJ 

upward and downward motum, the emnbs M, k, , 

ate placed between the frame n, andretuned there o 

Just as die combs g, 9, are upon the hidden t, t IS-IB 

The framing v, is Bade to the bar or qriiidle ^ ^ 

o, which moves TetticaUy Uatm^ openings in V e^l ' r 

the crosB-bead r, and the ctosa 4 tomiag of the | 

Boadune Q, from top of whnto toere la a strap j a Jt 

puses over poUeys with a BO^wnded weight to It t }[ . L 

the cross-head being sopported by the two gmde> ^ UtlllliHllllllliMlIlllllli I ilH 
r^s n, fixed to the CTOM-fraTning Q. It is by the c;|j BlUlBMlllimiMHIllllIll 1111 ];]|(r 
guide rods B, and the spindle o, that the frame IT » j -Lrij ■ Ti.f, 

IS made to move up aud down , while flm spindle S • j ffl ESifa J 

IS made to nee by the studs /, m the wheds c v j| " *1f( ® ~ "vM 3» | 

and d come snooeetively under the atuds a, on t U -L — ..B J gi— J ]{<< ^ 

tne spindle o j H * gSL -iMty f 

A quanta of wool » to be placed on each of > I t JEl ■■ ^l| I HMl 
the combs y, g, and a, a, the mschtne hemp in the fttl ' ' gSi 

position shown luj^ 1946 'When the mam-Aaft m JV 

6, IS set in mobon, it will drive by its puuon the |H( W 

toothed wheel c, and riierefrom the remaming jJ, y i j flp 

parts of the machine Ihe firat effect of the ■■■• ^ — _ — ^f— 
movement will be to raise the oombs a, a, snffl.- A A 

Ciently high to remove the wool out of the way of £j * AJ 

the combs y, g, which will be drawn towards the centr^tf the machine, as soon u 
they are relied by the stods^ pusmgthe prodeebug arms 9, on the tables A{ 
but the datance between the 194^ „ 

combs y,y, snd the combs a, <v rVff-' ,<-1 » 

a, will depend on the height \l~ 

to which the ga^ plates b nP ll^ I! nMJ -VlJG—J— £” 1 "^ 

have been raised Viese plates H Jr 'nHW - lu 

are raised one dep at each re- n j S Uf i7 |*jg > ^ ) 

volntion of the shaft e , the 'p^ 

combs g, g, will thereton be Ml Ip I a {T > 

oonbniully approcushmg morei 1 I | f / M \ p 
neariy to ffie oombs a; a, till l{ 11 ^ R J 

the plates b, are so mneh raised ^ jij 

u to pen^ rite tables h to \ ■ a * 

approach the {dates B, below '* v 

toe lowest step or gradoatton, “ 

wbea the machine will oonrinne to work. Notwithstanding the plates b CQsaiBBmg 
to rise, (here being only panllel aaribces against whieb riie tables come, ^ combs 
y, y, will suceesBively come to the same pcaitum, till the inelined projection n, im the 
ratchet wl»e 2 «, eemes under the lever ?, which will stop toe 'XIm wool 

which has been combed, is then to be removed, and a freto quantity introdneed. It 
should be ramarkod that rite combs y, y, are coBbaaaUy novn^ from side to akle 
of rim machine^ at the same bme Oat they are combitig ont toe wooL chief 
objecTof the laveDtam is obnoosly to give riie above peouhar mauom to the eoaibs 
andji,]!, whichmay be ai^kM also toeanbinggoat-haini « 

For the poiposes of th^onted nunaflMtiirs^ wool s&Hild be renderad melastfai to a 
eoBudenble degree, so riut ha fibres may ftna long lines, eannlde of bemg twisted 
into straight level yam. Mr Baylifib, of Kendal, has toogu to aceom^isb tola 
first, by itttrodnemg mto tbs drmraiy rnnehnw a npufly revohiQg wheel, 
in sontaet’ w 8 h toe frent drawing roiter, by whose fHotima rite filanientB ate 
heated, and at toe same tune deprived of their earlbg elastidty { sseondly, by 
employing a raovriUe regalaring rellsr, by whifth rim aaient cf sarihee on toe 
^lARy ^ riie wheel that rim lengtha at wool ii to set emon, maybe Initeasia et 
doniBiahirf at {deaswo^ mad, ooneeqiwiiriy, toe effect r^nlated or tnapessfi m to* 
quiUty of toesweol may r^iw, thirdly, toe ma^ayment of sterna m n l e tst ee y 
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, tlflo 

dnn, or ]ioDov wluel, ni pkee o( tlw vlMel Ant deieitbcd, for ib« paijioM 
kMting tbe,voolt in tiie proeei* of drawing; m order to fti^tate tb« opeia^ of 
tfai^Mning Ao flbieti ^ 

TheM oljeets wy be ei&eted is 
tercral ways, Aat it, tbe nacbioery 
sty be Tinonilf eoutraeted, and tttfl 
embrace tbe {mnciplea propo^ Fig 
1947, tbowa one mode — a la tlie fric- 
tion wheel , A, the front drawing roller, 
placed in Ae dirawiiig*frame m came 
wa^ at asoal ) the larger whed a, oomsti- 
totiDg Ae lower roUer of Ae pair of 
front drawmg rbllert, c and d are Ae 
pair of bade drawing ronerti whiA are 
aetnatedbygear eoimeeted to Ae front 
rolieie, aa hi Ae ordinary oonstruction 
of drawing machinei; Ae front rollers 
mo'nng very wmaidenbly fttter than ^ 
back loUera, and, contM^nently, drawthf 
or eatendiag Ae dbret of tbe sliver of wool, u it pBte« Aroogh between them; t 
it a gnide-roller, bearing npim Ae periphery of the large wIimI , ^ ib a tennoz 
roller, which preceee Ae ftbm of Ae worn down upon Ae wheel a. 

Now, tappoaing Ae beck rollers e and d, to be torned wiA a given velocity, anc 
the front roller 6 to be driven moA fhtter, Ae effect would be, Aat the fibres of wfo 
eoastitnting tbe Aver, passing Aroogh tlm machine, wonld be considenbly extended 
between 6 and d, which is precisely the eflEcwt aecompliAed m Ae ordmezy drawing 
frame, but the wheel a, introduced into Ae mochme in place of Ae lower froni 
drawingwoUer, beiag made to revolve moA flwter than tbe sliver of wool extended 
over the npper part of its perifAety from h to Ae tension roller/, will be sntyected 
to very oonsideralde ftietion from Ae contact, and, eonsequentlp, the natural earl oi 
the w^ wm be taken cat, and its elasticity destroyed, whiA will enable Ae woid tc 
proceed A k connected rovmgdown to Ae spindle or flyer A, where it becomes twistec 
or qmn into a wwsted An^ 

In order to mcrease or Vimmisb the extent to which Ae fibres eff wool are spreac 
over Ae periphery of Ae wheel a, a r^olating roller is adapted to Ae machine, ai 
shown at ji; m pli^ of the tension roller/ Inia regolating roller g, is monnted b} 
its pivots m bearings on Aectrenlar arms h, shown by dots, ^ese circular arms tun 
loosely apoD Ae axle of the wheel a, and are raised or depressed by a rack and t 
winch, not shown in Ae fignre t Ae rack taking into teeA on the penphery of tbi 
oiienijtr anna. It will hence be perceived, Aat by raising Ae circnlar arms, Ae ndlei 
g, will be earned backward, and the fibres of wool pressed upon Ae peripheiy of Ac 
wheel to a greater extenL On tbe contrary, Ae depression of Ae circular arms wil 
draw the roller p; ibrward, and cause Ae w^ to becoted upon by a smaller portioz 
of tbe penphery of Ae wbinl a, and oonsequeotly cubnect it to less frictioa. 

Wbm It IS desired to employ steam fbr the poipose of heating wool, Ae wheel a 
IB fiiniied SB a hollow dmm, a^ steam from a bdler, m any convenient iitoation, u 
conveyed through Ae hollow axle to Ae inteniwof Ae dnun, which, becomin^heated 
by Aat means; eommunioates heat also to Ae w<xd, and Aereby destroys its earl and 

Bnaimg-framt , — Here Ae aUvers are planied, or spliced togeAer, Ae long end of 
oae to the Aort end o£ another^ after which Aey are drawn out and extended by Ae 
rollers of Ae breakrag-frame. A sketch of this nuchme is given In/y 1948. ]t 
consists of toor pain m rollers A, a, c, in. The firrt pair a, reoenes Ae woed from 
the inclined troc^ a, whleh is Ae plankmg^table The Avers are unrolled, parted, 
and bong loosely over a pm, in reach of Ae attendant, who takes a sliver, and lays it 
flat m Ae troogb, and Ae end isprcsoited to the rollei* a, which being m mtoion, will 
draw the wool mt Ae Aver ii then coodneted thmugb Aa other nlkn, aa shown in 
the when the Aver has passed balfAiwugh, Ae en^<ff anoAer Aver is placed 

upon tl|p mAdUe of Ae flrat, and they pass Aroogh tog^r f when Ais seoend is 
poseedl^Aioagh, Aeendc^a Airdisapidied o^on Ae middleof it,andia Aninty 
Ae shoct Avers prodoeed hf tbe oomtong are jomedinto one regnlar and even Aver 

Zbalosrsr «dw tvieecives hs motion ftom the mill, by means of a pulln upon the 
endefili a^ and anendless strap. The rAer which is immediately over is hnne 
down a w^ht, anqieaded from hookf, which are over the pivots of the 
wpper rdtav The fburA pair of rdlen n, movas wxA tbe same velocito as e, being 
tamed by means ef aemA wheel um the end of Ae nxia of the ToiuW c, which 
tonu a wbeid of the same sue t^on Ae axis of Ae roHer o; by means of aa Inters 

# 




VOOLtEN MANUFACTOBK. UOf 

meJlrte viuit wbish makei liodt r^len torn the ume ww roniidk TV Bwt «ad 
•econo pant of roSlen, a and n, more only one*thud as qaioc as o and lo onier to 
draw oat tlie shTer between B and c. to tone tunes tlie length it was wb«a vat an the 
plaoking^table. l^^elowmotionor flieiollena,{sgnreiibyaUu^-wtied(^And 



upon the axis of the roHer a, and turned by the intermediate et^wbeela b e, and d j 
the tatter communicatee between the roUera c and n The pinions on the roUere cand 
s, being only one-tbird the am of the wheel a. o and d tnm three timei as %t aa a* 
for 5, c, and d; are only intermediate wheels. The rollers b. tnm at the same rate as 
A The upper roller cla loaded with aheavy weight, similar to the rollen a i but the 
other rollers, b and u, are no further loaded than the weight of the roller* 

The two pam of rollen a, b, and c, "o, are ZDouated la aepante Sfumesf end that 
*fhiiiie which coDtaiOB the third and fboi A pain c, n, slides upon the cast iron fhune r, 
which supports the machine, in order to increase or dimiDie>the distance between the 
rollen b and c. There is a screwy^ by which the frame of ^e rollen is moved, eo 
as to a^nst the machine according to the length of the flhre of the wool. The apace 
between b and c should be radier more than the length of tiie fibres of the wool. 
The Intermediate wheels b and c are supported npon pieces (d iron, wUeh are movable 
on eentres | the centre for the piece which snpports the whed 6 is eonoentnc with 
the axis of the roller a , and the supporting piece fbr the wheel c is fitted on the centre 
of the wheel d. By moving these pieces the intermediate iriieels 6 and e can be 
always kept in contact, altbon^ the distance between the rollers is vsned at limes. 
^ •tonaa vd VbfA Vtvak-siig ilAwm , wbntib \s luidft wp Vij 

the sliver together, » equalised, bnd drawn oat three times in length, and debvered 
into the can a 

J7nnMirp*,^v»iie. — ^Tbree of these cans are removed to the drawing-frame, whudi is 
aimilar to the breakiiig-'frame, except that there » no plankiog-tamc x. There are 
five setsasf rollen, all fixed npon one common frame f, the breafcmg-frmne, which we 
have described, being fiie fint, As frst as the riiver comes through one set of rolleiaa 
it is received into a can, and then three of these cans are pnt togefUier and passed 
again through another set of rollers, tn tiie whole the wod must pass through the 
breaker and fbnr dtawing-frunes before the roving la begun. The dranght hdng 
usually four tunes at each operation of drawing, and three tunes in the breaking, the 
whole will be3x4k4K4x 4a7S8 ; hot to siut diffisrent eoHi of wool the three la^ 
drawing-frames are eapaUe of making a greater draught, even to five times, 
by ehangmg the pinioas j accordingly the araqght will he SicdxSxS x 1600 
timea. * 

The sue of the sUver is diminished by Aese repeated drawingi^ heganse ofily Aice 
aliven are pot together, an^tiiey are drawn m* four times , so that in the whole the 
SHver IS reAmed to a fbnrth or ailing of its original bulk. ■ 

The brrakinqg-ftBme and drawing-fraaie whi^ are used when the sKven are pre- 
parti the omnhingoiaaohmes, are dtHbimit^ oo&stnicted i they have no plaokmg- 
tables hat receive thm the pn^ual sllven i^the combing-madihie from as many 
tin cans, and draw 'toem out fr^ ten to twelve times. In this ease all the foarroUeiB' 
ooumbitie w the operfUon of drawiagi thus the aaeond rsUers ^ mov» ^ tioua ai^ 
IkstMthenjlan A, (he third rollen o move 8 times as ftst as At «b 4 the taMt 
MUewxttetB lo^tmus atiutavA. iBtbwcasetiwawtlonivgiTeatoUthdzfbnat 
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WOOULBS ICANUR&OTUBK 


mUm if mtmat af ievalad irtkedf, ud » Iwrnoatil uji,iAkh MNn 

lie «Bd« «r ell tie tom t» oownwidCle modon fran oat^fdlr «f wM—i ts 
■nadier. 

Hwcean Omadt fbeae qrneoia at roQenit vludk im all noonted w dw mm 
ftames aad dw fbtt one which the wool pUKfl » edUB ^ hreiiUBf^hnie) 

bat It doe* not dUffio' bom the oOmci, which ore called drairinc4anec. The dmra 
which have puaed throngh one ^itai af roUen am colleefid fimr or ftTf togather 
and pot throagh tba drBinxi 9 <wlloca. In all die aliTni pan throogb thiee tewingi, 
and the whole CKtenaioii la aoldem ku than 1000 timect and ^moa kmda of wm 
nmeh greater. 

After die drawing of the aUvra la flnuhed. a potud weight la takfla» and la mea> 
anred bj nwana at a ejhader, m order to aacertam if the ^wing has been propeily 
oondncM, if the alieer not prove at the lengA propeaed, aecordmg to the dae 

of woivted which la nttoiW to be apnn, the pmiana of leme of the dnwmg^ftamec 
are diaoged, to mahe the draught more or le^ until it la found by expemnent that 
one pound of die ahver measures the reqidred length. 

Jhamg-Jhme.—-TiaB is prorided with ndlera, die aame as the diawhgg.ftamea it 
takes in one or two aliven together, and draws them oot fi»r tmea. By thu exten- 
sioo the aliver becomes so amall that it would break with the slightest force, and it is 
thereAm neeessaiy to giro acme twist; thia is done by a ipindle and flyer. See 
Hoviaff, under Conon ManojrAcrtmn. 

5jpinii«^,^wMe — Thia is so much like the roTing-firame that a short description 
will he aaffieient. The qimdles are more dehcate,aDd there are three pairs of rollers^ 
instead of two , the bobbina, whidi are takoi off from the ipindles af the iotim- 
Irame when they are quite full, are stock upon skewers, and the roving which prooe^ 
fiom them is eondoct^ between the rcdlem The bai^ pair tnrna round dowly , the 
middle pair turns about twice (br onoe of the hack rollers , and die front pair makes 
ftomtwdve to seTenteen Cnriis for one turn of the hack roller, aoeording tothe degree 
of extoDdon which Is required. 

The ipflndlea must revtdve very quickly m die Bpinning-frraine, in order to give the 
requimte dqgree of twist to the wonted. The hirdest twisted wontedis called tanuny 
warp } aodtwhen the sise of this worated is anch as to be 20 or 24 hanks to the ponnd 
weight, the twist m about 10 toms in each inch of length. The least twut » given 
to tbe wonted for fine l\|n|eiy. which u from 18 to 24 banks to the pound The 
twist IS from S to e tuma per inch The degree of twist is regnlated by the size of 
the whirls or pulleys upon the spindle, and by the wheel-wrak which eommunicatea 
the motian to die front ndlen frmn the band-wheel, which tarns the spindles. 

Itu needless to enter mom minutely mto the description of the spuming machmery, 
beesnse the fluted tolles oonstmotion, mvented by Su Richard Arkwright, frill} 
described nuder Corron ManirraoruBB, is equally applicable to worsted. The 
lioSkiVBee betwoen (he^o a elueSym Che dtstoaca between the raUers, which in the 
worsted frame is capaue of being increased or diminished at pleasore, according to 
the length of the fibm of tbe wool, and the draught or extension of tbe roving is 
for meater than In the cotton. • 

jinehi^.-~7tie bobbins of the ^nnmg frame are placed in a niw npon wires before 
a long honmnital raeil, and the threads frrom 20 bobbms ate wound off together The 
reel w exactly a yanl m areninferencei, and when it lus wonnd 80 turns it nogs 
a beU, the m<U|on of the reel is then stopped, and a thread is passed ronnd the 80 
^tpma or folds wbleh eaoh thread has made. Tbe reeling mthen ccrntmuedtill another 
80 yards is wound off; whieh is also separated by laterweaviog the aame thread i each 
efquse s^asite psroels is calleda and when 7 such leys are reeled it u called a 
hmfo, which eemtans S8Q ^rda. When thu quantity u reded off; the ends of the 
brndiag thread are tied U^^mer, to bind eaidi bank fliitt, and one of the rails of tbe 
red is struA to loosen t£i banks, and ffiey are drawn (df at the end of the recL 
These hanka are next hong upon a hook, and twided up hard by a sbcki then 
dooUed, and the two parts twisted together to make a firm baadle u thu state the 
honks are wdgbed 1^ a small mdex-macfainc, which denotes what number of tbe 
hanks well wc^ a pniiid. And they are sorted aooordingl} into diffareot parocls. 
It is by foaa means that the immber of the worsted is aseortsined as the denommation 
for it%flBssHH thus Ra 2d means that fli banka eaito oontauung 860 yards will 
waiAa.BOBiid,ai»d«ooa. * 


lliia dciaomwwtion u diffteent from that used for cotton, heonso the hank of 
eottesinaoaanN 840 yards hwte ad of £60; hot in sonie places frn wonted hank u 
nasdb'OflhanBMln^jthMtha 

To paiek up tbe wocstod for saaikot, tha woper number of hanks is eoDeoted to 
moke apoaiii,aoeenllagtothe aansbar whutib has been asaertsisied ; these err webbed 
m a pri^af fou ooKcoiMHSofrfossfltrtinfrffien tied ISP bk htmdlsscf oalfioniid esoh. 


woQixsaf luKSFAjcrroiaL 

tnafinrof IbfHbnidiMaMaemtitdtflffi&er TlMtt«»n^baadlM«r»iH)kcd 
19 » a ihe«<; vtikmg* flf Ma poands nidr Kinr vazfcet 

0/lkt1reabmealiffakartKaiiJbrAAAmama^^u4MM — 
hM a ttttla m Ae ttactaie of iti Mid M dauMd M Boitgtt fa fegr 

the wJhm, wfaieh ^eoeop Ae auitted fleece of Ae voct-ettplff, end eleeae h ten 
emideiitil uaponbeL Kieep’s wool tor wrkwg into ooem xoads nmet be eneod 
repeetedtp Hum^ On mnehme, boA befim nd efter it le Ae Meonil tast 
tme fbr the ptvpcee of Uendisg Ae dtffinreat lorts togcAer, ui ibe last for nibd^ 
tbe flbm ifitnnatelj with oil. The oiled wool le next aalyeet^ tea flrtt opera* 

turn called aenlAbrg, wberel^ it is ooowerted into a broad thin fleece ew Isp^ as eoUnn 
IS by the breaker^eards of a oCtton mlL Tbe wpellen ha n than wokIl^ the 
cards proper, wbioh deliver it m a narrow band er Avot By An proeeas Ae wool 
expanaa gre^y u all ita danenaioBS , wbile Ae broken or dMrt fllaments get etatan- 
^Mby croeung in every poealble direoboD. wbieb preparda then for tl^flgd&g opem* 
tion Bee Cartbhgi under Cormnr Mairorairnmn. • 

Tbe Jttbbtnif mae&we, or hify, rednoea Ae aeparato rblls ot canbapt biA a om- 
tmnoBS Aghtly twiated qiongy cord, which u sometiines called a ronnjp Ftg. 1M9 
u a perqiective repreMntatioo of Ae aLubhnig maebine m moat oonniuNi nee a. A, 
if Ae wooden frame , wiAia which n Ac morahle carriage a A whiA nma apon 
the lower dde nils at a A on ftiebon wheels at ], S, to nuke it move eauiy back- 
wards and forwards ftom one end of Ae frame to the oAer Tbe camsgn oMttamc 
a senes of stad ^indies, marked 3, 3, whiA receive rapid rotation from a long tm 
dram a, by means of a senes of cords passing round tbe polley or wborl of each 
nindle Tbw dram, 6 loAcs in diameter, is eovercd with paper, and extends aovoas 
the whole breadth of Ae carnage. The sptndles are set nearly niwlgfat in a fti^ev 
and abent 4 inobea i^rt , Aeir nnder eaA bem^ pointed oonieally, tarn in brass 
soAets called steps, and are retained m Aeir poantioo by a small bra» ecUet, wbi A 
embraces each apindle at aboot tbe middle of its length The upper half of eaA 
apmdte projects above the top of tbe frame. The dram revolves Imsonally before 
the spindbA havtng Its axis a lit A below Ae Ime ot tbe whorls , and xeoeiVN 
motioo, by a polley at one of its ends, from an endksa band which passes rennd a 



wheel A hke As large domestic wheel fotmeriy need in sputob^ wool ly hswd, and 
of An^ dnuenrioDS. 9 This wheel is plseed npon the oi^de of Ae mam frame ef 
the maAhto, and has Its Aafri supported by um|^ standards apon Ae MinaM » 
It is tamed by Ae spinner at 4 , wiA his ri|^t band ipidied lo a winA m, 

wbiA ^es mntaon to Ae mrom, and Aereby eatfee Ae spn^ » tvf6h» wfrh 
great vAiei^. 

EbA apurae reeelvaB a soft qrlbder or cu4p« of woei, vAlA oem es AeMgli 
benesA awoodan roller a a Am one end of the frame ^ikis iteMjpM%r,d» 
moA talked rfm Ae BOBtrorenles between teepecatHwe and amsiemm AfrgHWa 
tefories^ ai an Isetnixneatnf eniei pomAcieitttcehfldrBn, Aet t|^ no mAgwnfciae 


insimsss 

IM Wm «Md itt mcton laAt -ftv taitf a ocBtsiy at hatt Time «ooBm tett» 
^wead ta (be Mnee of npiedtet* ataodlug k ^ carri*gB,in neaifo m bonseata. 
fiiam ^ Ae ahniBate bdeanee and tetreat ot Uie oamtm «iWB ita tba 

apudka aze xoade teaj^nadi M, and leeede frcHii, the roliwc^itih tba dtutU 
dratri^ art a^eea locth of dn aoft eoid, mth any deairod defba of twn^ w tba 
fblloiriBgiiiBitiieri— A 

The earUna ToOa aze hid down atrai|^ aide b; aide, npoB the eDdleu doth, 
atnined in ul laohned diNctmt between two rdlere, one of wbkb b aeo) at a, and 
die odmr Gee behaad o. One earduig w allotted to a ijHndie i the total nombtf of 
eaidtinoMniadiinebeuigfromSOto 100 The rdler o, light wood, preaaee gently 
with ita weight apon the oardtaM 'while they more dnwarde over the endbaa doth, 
with the ranong oat of the qtumle carnage. Immediately in fiont of the lad roller, 
there la a faonaoiitat wooden^ mil or bar g, with another beneadi it, pboed acroH tba 
ftam& Hie carding » condooted thrush bmwaen tbeea two bam, dm morable 
upper one being rdaeiiko let any alignot portion of the roll pass fiealy When this 
bar b anin let down, it pinches the epoogy carding fast j whence this mechaniem » 
celled ue dasp. It is m Act the tWKt onginally need by HaigreaTei in his cotton- 
jenny, The morable upper nil o, n guided between alidem, and a wire 7, descends 
from it to a lerer c When the spindle oamsge u, n, u wheeled close home to die 
billy roDar, n wheel 5^ lifts the end 6 of the lever, which, by the wire 7, raises the 
upper bar or rail ef, so as to open the clasp, and release all the cud rolb Should the 
eurlage be now drawn a litde waj fr^ the clasp bars, it would tend to pull a 
correspooduig len^b of the eardmgs forward from the inchned piano n, c Tfaere 
IS a small cateh, which bya hold of &e upper bar of the clasp o, and hinders it ftrom 
fidling tiU the carnage hat receded to a certain distance, and has thereby allowed 
from 7 to B indiea of the eardinga to be ti&en out A stop upon the carnage then 
comes against the oateb, and withdraws it , thus allowing the upper rail to &U and 
pinch the carding, whde the carnage, oontmuing to recede, draws out or stretches 
that portiA of the roll which is between the clasp and the spindle points. But dunng 
this time die wheel has been turned to keep the spmdlea revolving, communieating 
the proper degree of twist to the oardings m proportion to their extension, so as to 
prevent them«fram breaking. 

It mij^t be imagined that the slabbing cords would be apt to coil round the spin- 
dles { bat as they proceed ig g somewhat inclined direction to the dasp, they receive 
sneti^ a twiadag motion, ecntmnally slipping over the points of the spindles, without 
gettmg woBitd upon them. Whenever the operative or slubber has given a doe 
degree of twist to the rovlogs, hr sets about winding them upon the spmdles into a 
oomieal shape, for wbbh purpose be pressH down tbefrlleivwiro 8, with his left hand, 
so as to beu it down ftom the points of the spindles, and place it oppoeite to their 
middb part. He next makes the spindles terdve, while he pushes in the carriage 
tfowly, so as to coil the slabbing upon the spindle into a conical cop. The wire 8, 
regnlates the wmding on of the whole aeriee of slnbbinga at once, and reoeivea its 
pniper eogdr depmwoB Ar OUr por^aise fttnn obs ftonxmrm/ rod wftnrA turns 
upon pivots in its enda^ in brasses fixed on tbc stasdards, whusb nie from the 
carnage it. By turmug this roil on its pivots, the wire 8 may be raised or lowered 
in any degree. alubber seises the rail 4 in bis left band, to draw the carnage 
outi but m retnrning it, he depresses the fbller-wire, at the same time that he pushes 
the carriage before Um. , 

^e eardinga axe so exeeedmgly tender, that they would readilv draw out or even 
bmk, if they were dragged with friedon upon the endless cloth of the inclined plane. 
To save this ii\{turkHis traction, a oontn-ranoe is introduced for moving the apron A 
cord is lyiplied round the groove in the middle part of the upper roller, and after 
paadng over pull^s, as ahown m the figure, it has a heavy weight hong at the one 
end, and a hght wm^t at the othen to k^ it constantly extendi^ while the heavy 
weii^ teoda to torn the nolens wiv thenr endless, cloth roond la such a direction as 
to brag fiDTirerd As rovinA witbont putting any stram upon them. Every time 
that the mriogs m pushed home, the larger weight gets wound up ; uid wlira the 
oamags k drawn the greater weight tuins the roller, and advances the endless 

apron, JO M to d^ver the eaiding at the same rate M ^carriage nmi out } but 
whmi tb%pni|Mr qnaati:^ is debvered, a knot m die unvei at a fined stop, 
whnhdflesMtperautit iomove ftmher, whife at the same instant the ndler 6 
quts die lever «, ad albws the upper rail a, of the dasp to All, and pueh tlw earing 
Ast; the vriiael x, beiiig then set m motkm, makes die spindles revdvei and the 
esniage bsiag aimnltamoo^ town oat, extends the slablHngs wbik nmler the 
inflaeace of tsrisdpg. In winding iq> dm sbtbbings die t^eretive niiit take oa» to 
gwh in the carriage^ and to ton to wheel voond at eneh rates that die spinAee wiU 
mot take up finisr diao to eudago moves on tti raUwi^, or he would A^ora to 



iKtooLLJssf fm 

dubUsfi^ Tlw Mditoe reqniret Oa atteBaaoea of « oliBa, io Hm mtilangt 
tr^ to esrtoiigUi^ to plaoe tom ojwn to ilopmg feea>«lo^ wd to jtitt to «n2» 
octofrMhanwentifettytotooadoof to o&m newlj dmni oadar to intor. 
tobliiag«iDtmide^mr«arp>7mni most be mora twisted diBD tow ibrirdk, bM«^ 
tsaat ne«Te a 4e^ of tomon Mtattreto to qwalaj ofto wocd aadof to oleA 
uteaded to bo auto In genenU. howerer, no more twiit sboold be gyna to to 
elobbiBgi toa i» USiipensaUe Ibr erabliiw tom to be drawn out to to nqnito 
■tendernem withont breaking Tbie twiet forms no part of to twist of to flniahad 
^arn, for the slnbbuig will be twisted in to eontnR 7 direction, when span afterwaida 
m to Jminj or mole. 

I maj here lenark, that ran^ machines harefoeen oonstraeted of late yoare for 
making contimums oard'ends, and slabbings, in unitabon of to eardng and roring 
of the COTTOW Masufaotcbx! , to n^ieh ar^le I therefore refer tny readers. The 
wool slabbings are now epnn into yam, in many foetonea, W meanl of the male. 
Indetid, I hare aeon in iSrance the finest yam, for the moAuiute de-fonw fobncs, 
heanuftilly span upon the self>aotor mole of Sharp and Roberts.* 

TWitlcru^ — When the cloth is retorned from to fullme<inill (which see), it la 
atretched npon the tenter frames and left in to open air till dry 

In to woollen manofsetaret as to cloth sotoe, by the operation of to fiilhngp- 
mill, a shnnkage of its breadth to well nigh one half, it most at lint be woTcn of 
nearly doable its intended width when finished Snpe^ne tix-qnarter bioad doto 
mast thereftm be tamed oat of the loom twelTe-qurtera wide 

JBwimg is the name of a process, m which the dried doth is examined mtnotel^ in 
every pi^, freed from knots or oneren threads, and repaired 1^ sewing any little 
Ante, or insertmg sonnd yams in the place of defective ones. 

Tea^ng ^The object ot this operation is to raiae np the loose filaments ti the 
woollen yam into a nap upon one of tfaefonrfeces of the cloth, by seratehing it either 
with tbiatie-heads, called teasels, or with teaahng-cards or bnabes, made of w^re The 
natnral teasels are tbe balls which eontam the seeds of the plant called Dtptaau fid- 
kmm , the scales which form to tails, progect on all ndea, and end in torp dastio 
points, that tnm downwards like hodca In teashng bv hand, a nnmberfof these balls 
are pot into a small wooden frame, having crossed handles, eight or ten inches long; 
and when thus filled, form an implement not unlike a carry oomb, which is need by 
two men, who seise the teasel-frame by tbe handles, anfoacrab the free of tbe cloth, 
hung m a vertical position flwm two honxontal mils, made fiut to the ceding of the 
workshop First, th^ wet to cloth and work three times over, by strofcea in the 
direefton of the warp, and next of that of to weft, ao aa to raise all to loose 
fibres from the felt, and to prepare it fbr shearuig In large manofoctories, thia 
dreasuig operaticm u performed by a machine called a pig-milU which cnginally eon* 
Slated, and m most places still consists, of a t^Iinder bnstled all over with the thistle- 
heads, and made to revolve rapidly whde the cloth is drawn over it in a variety of 
diractiona If the thistle be drawn in the line of the warp, the points act more effl* 
racMoialy^ npeat to weft heiqg jto jte jufterjpomyaim Jcmatoni who 

have tried to give tbe points a ijrc^ar or obhqne action between the warp and to 
weft, proceed ^iparentJy npem a folse principle, as if to oletb were like a plate of 
metd, whose aabstance could he potod in any direction, TeaaUng really eonsists m 
drawing oat (me end (^ to filaments, and leaving the bcidy of them entangled m to 
cloth , smd It aboold seue and pall them perpendiootarly to their length, beoanae in 
thu way it acte npon the ends, which being least implicated, may be moat readily 
diseng^^ 

When the hooka of the thistles become clogged with flocks of wool, they must be 
taken out of the frame or cylinder, and cleaned by children with a small comb. 
Moisture, moreover, softens tbeir points, and impairs their teaahng powers , an effect 
which needs to be oonnterbslanee^ by takmg them mit, and drying them from tune to 
time. Many conteivanoea have, therefore, been proposed, m whi^ metallic tesaelsof aa 
umduiDgeabts nature, moonied m rotatory macbmes, driven by power, have been sab- 
attitnted tat to vegetable, whudi being required in prodigiona quantities, become aonm- 
thaea dw«sively scarce and dear in to elotfatng districta In 1818, severd schemee 
of that^Mnd ware patented n France, of which those of 11 Arnold-Metiok, sad of 
MM. Tanna frfirea, of EltKaaf, are ^escribed in to 1 6th vohime of BtmtU d'/aarp* 
tamsayirfo. I& ^oidl, ototh manufaetBrer in Wflts, renewed dnsiavotBimi wider 
anetor form, by makiag ha rotatory cards with two kinds of mstkaie wires, of on^ 
equal iMgtiiai to one set, long thin, and delicate, repreaentlag to pointe of to 
ufotlt} toother, shorter, atiflbr, and blnnter, hemg intended to stty to deoi, aadtp 


8m lUt ^mhAle ntehlBS ftdy dMcrittod and daUiiMtsd In Dv. VrA «Mm Jfewi|fiHAers gf . 
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IhVf TTi-T *“» ** Bnt «we ^ Hhm piWMMt Wv« 

M wniV rt tiil fa Ijaninlfag rtin nfftmit itiwii^ frirm tht writ tiwlrnt Tr flr i^ii t n rt rfi 

Th 0 fnanii^^iemaaatfaMk»mi»hi 1807, iIm Mtoac d Bomtai; «b Spj|^ 
Meehuli^triMrJ^m 18(», imiled iato lyMiA of fstoaSb 

awdisAtvMtTirfeur^ jrwMUBg irtof UimcBfaidMM^faeim^imtfki 
dte OoiOrtalMvrfia Ibr piridie inpMio^ liiMir ware loo^istiodwed inlo mart 
ptOnVrmA etWbliihiiMiiti^ M M«aa«ri% to lopoiMdo te«ri!^ by hud. 

A ddcrijpboaorOemwM jmUlshed ia the third -raliuiie of the AewCt ^/mmitfoii. 
TIm ftOewn^ U an twlliae of Mume aBbeeqaent improveaneDti -*< 

1. A« it was taui^aed that the teeeaw aetfos of 4^ hand (q)eratiTe was In seme 
aemetsanote cAhetad tfian the thifom rotation of a gig-mill, thtf was attempted to 
be inutaiad by an altemating nKxeeinrat 

8 OthenconeeiTSd <haadie seesaw ttotHnx w» not easeatial* bat that it was admn- 
tageoos to adbe the or eazds act m a rectilinear direetioa, as u working by 
hand ; this aeboa was attempted by placing the two ends of the teasel ftnme in 
grooves formed like the letter a, so that the teasel shoold act on the doth only when 
tt came into the reoUinear part Hr Wells, machine-maker, of Blanelieater, obtained 
a patmt, in 1 83S, for thu ec»i8tnieti«i 

8 It was snpposed that the teasels shonld not set perpendioalarly to the weft; bi^ 
oUiqnely or oireularly npon the face of the doth Mr Fetrab^ oC Gloncester, 
patented, m 18S4), a sdieme of this kind, in whidi the teasels are momited upon two 
endless ckains, which traTeree fVom the middle of the web to the aelvage or list, one to 
the right, and another to the left hand, while Ike doth itadf passes nnder them with 
such a velocity, that tim eifoot, or rentfftiiU!, is a diagonal action, dmding into twp 
eqoal parts the rectangle fonned by the weft and warp yama Three patent machines 
ct Hr George (Hdland— the first in 1680, the second and third m 1883— all proceed 
npon dus principle. In the first, the teasels^ moonted npon discs made to tnm flat 
iq|Km diegntfhee of the elolk, m the second, the rotating discs are pressed by cork- 
serew spiral iprmgs against the doth, which is supported by an elastic coahion, also 
pressed against the discs by springs, and m the third machine, the revolTing disca 
uve a largei^^ameter, and they tarn, not m a honsontal, but a wertical plane 

4 Others Chnded that it would be beneficial to support the refverse side of the doth 
by flat hard aniftoes, while actiiig cpon ita fooe wiik cards or teasda Hr Jose^ 
(^neld DanieU, kavuig strAdied the oloth upou smooth level stones, teasels them by 
hand. 

6 Hesns. Chariesnrorth and Mellor obtemed a patent, in 1838, for supporting the 
haekof the elodi with disUc snr&ces, while the part was exposed to the teaslmg 

8. EUstun^ has also been imparted to the teasels, in the three patent inTcnbons of 
Hr BevOl, Hr J C. Oaniell, and Hr B. A&nuon. 

7 It has been tban|d>t oseM to separate die teasel-ftwmes upon the dram of the 
gig-miH, by simple roUen, or by rollers heated with steam, m order to obtain the 
combined effect of edendeni^ and teaslmg Hr J C Daniell, Hr* G Haden, and 
Hr J Ri^ner, have obtdnednatenta for oontrivancef of this kind. 

8 Seram French adihmes have been mounted for making the gig-drum act upon 
the two sides of the doth, or even to mount two drums on the same madune. 

Mr Jones, of leads, contrived a very exeellmit meAod of stretohing the cloth, so 
sw to preTcnt the foemMum of fddi or wrmklea (See Newiut't Jianma?, voL vhk £nd 
Aries, yajfl ISA) Hr Oother, of Pans, obtamed a patent, in 1880 , for a greatly un- 
proved gigHSuUl iqxm Dowlas's plan, which u now much esteemed by the Frendi 
dethnra. The following Jt^ares and demnptioB exhibit one of the latest and best 
taadiw machiuea It m the invention of II Dubds and Ca, of Louviert, and is new 
ddng exedlent work in thatodebrated sent of the doth manu&ctcre. 

In the foBmg null, the wodten web aeqaiies body scad fliidmeas, at the expense of 
its ether dhoeuions i for bebiff thereby redneed abrat oneHhird in length, and one- 
half in breaifti, Its aurfoee is Smmiihed to ooe-thirdef ils sixe as it comes out of Ike 
bom t aa^ H dTeoane^ ineieated tfirsefidd in thidknesa As,die filainecte.dniwtt 
forth by teslinig, are of very nneqaal koigths, tkeyeoaust be du>m to make ihMa level, 
and w& Affsr^ deg re e arfdoaeneas, aecorduig to die ^taaUty of the Staff and the 
ap|iean &08 ft m desired to have. Bu^ m geaerdi a tio^ operation of cadi kmd is 
insnfiMeBt} yrhoito^ after havmg passed the doth onoe dmn^ibe ^g^aB^anfionce 
tkiwfofofefheazing’maduna (i^swe), tcis ready to rsee)v«asaeendfeai^iii,hMcr 
foan BtoBito, and men to snffor a seeomd aheanag. Thus, hy the alauMten^dMOR 
of these pw eag s iA as often as it deemed proper, toe do& fln^ noqnires Us wUtod- 
for wpsar sn oe. Both of thcae operatnms an very ddusate, S9eeii% the flrat f and 
^hn be iUeondaoW, the doth is weakened, to as to tear or wear ^ois readdf. 
pa toe ether head, if they he doUhl^ emeonted, the ftbrio h e oea ea not oiHy anm 
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iMQr, iKit H MVi^ni ttreaga and dnnibili^. Iwociue it« Aim u «faa&ged into a ip** 
^MTOTfor, wl^ proMoU U from IHotitt «od hotoidity 

^tgn. 1950, 1951, r^Nsent the hi section, and in firxnit derntimi. a, b, ivt^ 

A^ A\dt s', being die itrang frame of iron, oait » one piece, hnnsi^tB fret enlaii^ 
n &de more to die Inside than to Oe omiidde, and bolted to large blocks m the atone 
pavement, llietws nprighta an bound cogetifaer below I 7 two «ra^<beams a", beiog 
ftetened with enww^bolte at ean o'' ; and at top, hr two wrooght-inm 

streteber redash wboeeendaare eesared acrew-nuU at s^s' Tbe dram is motmted 
upon a arronghtrinm shaft v, which bears at its right end { 1951), eatenor to tbe 

Anme^ tbe wud nggers, or fhat and loose poUe;.^, Z', which gire motion to the 
msehioe by a band from the mein sKsft ttt ^e mil! On its right end, within the frames 
tbe shaft r, ^ a berel wheel !<, ftir trNuraittlng moTement to tbe cloth, as shall be 
afterwards ejqd^ned. Thre^crown wheels a, of which one is shown m the sert^oo, 
fig 1950, sre^ as nsnsl, ^ed bj a wedge to the shaft V. Their oontoar is a sinuous 
band, wi& six semi-eyhndncBl hdlowa, separated alternatdy by as many portions of 
the per^iery One of these three wheeli is placed in the mid^e of the shaft f, and 
the otiwr two, towards its extremities. Their bi» may be judged of. from inspection 
ctfig 195 a After haeiog set them so that all their spokes or ndu correspond exactly, 
-dm 15 sidea h, are aaade Ast to the 16 porttoua of the periphery, whuli correspond in 
the three wheels. These sides are made of sheet-iron, enired into a gotter tatm^fig 
1960, hot ronnded off at the end,Zp 1 951, and each of them is fixed to the three frl« 
hies of the wheels by three bcdts h. The eJsstio part of the plate iron allows of their 
being soffidently well adjosted, so that their w portions fluthest from the centre 
may lie pretty truly on a cylindrical sorAce, whose axis would coincide with that of 
the shaft F 

Between die 16 sides there are 16 mtemls, which correspond to the 16 hollowings 
each of the wheels. Into these intervals are adjusted, with proper precantions, 16 
frames besamg the teasels which are to set upon the cloth These are fitted m as 
Allows'— Each has fre shape of a rectsogle, of a length equal to that of the drum, 
but thenr breadth only Urge enough to couUin two thistle-heads set end to end, thus 
msking two re#B a£ parallel teasels thronghont the entire length (see the contour lu 
fig, 1950). A'^cHttoa of the frame is rejmesented in ^ 195S. lie Urge side i, 
against which the tops of the teasels rest, is hollowed oat into a semi-myliuder, and its 

t | 195S r opposite side » cleft throughoat its whole 

9 to receive the tails of the teamls, 

II which aw seated and compressed in It There 

.kl *'lnnnAnllE\ moreover, cross-bus 1 , which serve to 

, lUMmMMMJ maintain the aides of the frame z, at an m- 
vanabte distance, and to form short com- 
^ partments fbr keeping the thistles oompact 

The ends sw fortified by stronger ban 5, k, with progectiog Ix^ to Asten the frames 
brt ween tbe nbs. The distance of the sides of the frame i, i\ ooght to be sneh, that 
If a frame be lud npon the drum, m the mterval of two nhs, tbe side i will rest npon 
the inclined pUneof one of the ribs, and the side x' npon tiie inclined plane ot the 
other (aeejlp 1950), while at the same time the ban A, of tbe two ends of the frame 
rest upon the flat parts of the nbs themselves. This 
pmnt being seenre^ it is obviona, that if the ends of 
O the bars k be stopped, the frame will be made frst. 

^ — ^ But they need not be fixed m a permanent manner, 

beeaase they must be frequently removed and re- 
1994 placed 7%ey sra Astened by the damp, 1968, 

' 1954, which IS shut at the one end, and furnished 

f' rtri' I ~ — I I lf I •* Iba other with a sprrng, which can be opened or 

V dlut at ideasnre 2 and 4, in fig. 1961 (neu the 

ng^t end of tbe shaft f), shows the pUee of the 
cUmp^Zf*’ 1958, 1954. The bar of the nght hand is first set in the clamp, b7 hold- 


e doth is wound npon the lower beam 0 . fig 1950 } thence it passes in eontset 
with n wooden ^Imder s. tarning npon an axis, and proceedt to the npper beam f, 
on to whiM it M -wonod, ^ a oontraiy movement tito ehuJi retnnis from tbe beam 
F to q, over the qylmder a*} and may tons gofrom the one to the other as many times 
as shiA be R^ifRta. is these suseaasivs efredts itis prsseneed to fte action of the 
tenseU, nailer eecfn^ oonditims. In mder to be properly leaeled, it most have an 
cfiial tensMa thimte^hoQt its whole hreadtii during its traverse 1 it most be brongbt 
atia more qr toss atose editaot wrtb tbs dmm, accotdmg to the natove of the cloth, 
^ foe itoge of foe ependobst sDOMtniies being a tangent to the sotfroe, ssd amne- 
|Mes cmbincing a gr^er or maaller pmtioa cf its ecntcor, it must tia-vd wifo a 
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detccBunite ^wed, dependent nprai tibe Teloei^ of the dnm, nod erfeoMied eo w to 
prodnee the beet reiiilt. the machine itadf mnet make die a^ paM altenuririy Aozn 
one irm^g beeto to the other. 

In^ 1951, fbe front end hf the madiiiie, there u a Terbeal dmft K, as hkA 
aa the fraiaework,|rbioh rerolTea with great frcihty, in the bottom atep U the middle 
ooUet I', and top wlat V\ in the prolongation of the atreteher n Upon this nprig^ 
shaft an monnted— 1, a herd wheel i/, S, an upper bevel pmion m; whh !ta boas a'l 
S, a lower bevd pinion it, with ita boas n'. The bevel wheel l' la keyed npcm the 
abaft !•, and oommunicatea to it the movement of rotauon wbiofa it reoerree from the 
pinion with which it is in gear , but the pinimy', which la moonted upon the 
r of the drum, participates m the rotation wnieh uia ahaft reooiTeB from the pnme 
mover, by means of the frat ngger-pBUey/*^ The upper pmion M is independent 
upon the abaft l, that la to eay, it may be didden along u, np and down, without 
beug driven it; but it may be turned in an indirect mannA by means of six eurved 
teeth, projecting from its bottom, and which may be rendered active or not at pleasure; 
these onrved toeth, and their intervala, eorresp^ to emitlar teeth and mtervala upon 
the top of the boss v', which is dependent byfbatheied indentatiooe,tHHHi the rotation 
of u though it can slide freely np and down upon it When it ie tai^ thereibre, tit 
^cornea mto gear with h. The pinion it, and its bosa, have a aimilar mode of hemg 
thrown into and oat of gear with each other. The bossea m' and n', ought alwaya to 
be moved simnltaneoualy, m order to throw one of them mto gear, and the other ont 
of gear The shaft n serves to pat the cloth m motion, by means of tlu bevel 
wIiMla -b" and. V', npon the ends til the beams p and ^ which take into the pinuma 
*M and n 

The medhsmsm deauned to stretch the doth la placed at the other end of the 
machine, where the shafts of the beams, p, q, are prolonged beyond the ftnme, and 
bear at their extremities p' and o', armed each with a brake The beam B(fig 1950), 
turns m an opposite direction to the dram , consequently the cloth is womid upon p, 
and unwound from q. If, at the name time aa thui la mmg on, the handle n, of the 
brake'Shaft. be turned eo aa to clasp the brake of the pulley oi' aud relsose that of the 
pulley p', it 18 obvious that a greater or smaller resiataace will be ocopsioued in the 
beam q, and the cloth which polls it in unwinding, will be able to make it tnm only 
when It baa acquired the requisite tension ; hence it wtjljbe neoessary, in order to m- 
orease or dimmish the tension, to turn the handle b! a ht^ more or a little leaawn the 
direction which clasps the biake of the pulley q', and aa the brake acts m a very 
equable manner, a very equable tension will take place all the time that the doth 
tiAes to pau Besides, should the dimmution of the diameter of the beam d, render 
the tension less efScaeions in any considerable degree, the brake would need to be un« 
clamped a very htde, to restore die primitive tension 

When the doth js to be retunied from the beam p, to tbe beam ij; x most be 
lowered, to put the shaft i. out of gear above, and m gear below, then the dotb’beam 
Q, being dn^en by that vertical ahaft, it will turn m the same direction as the dram, 
mtd wiaA rsas4 itg sariiaost, Je order* may ^ as; wwsie 

tension, the pulley a' must be left free, by dasprng the brake of the pulley p' so aa to 
oppose an adequate resistanoe 

The doth is brought mto more or less dose eontact with the drum as frdlows* — 
Thei;p is for this purpose a wooden roller, T, agamst which it presses m. paismg from 
the one winding beam to the other, and whidi may have its positum changed telsp 
Uvely to the drum. It is obvions, for example, that in departmg from the poeltion 
represented 1960, where the doth m nearly a tangent to the drum, if the idler 
t' be raised, the doth will cease to touch it| and if it be lowered, the cloth will, mi 
the contrary, embrace the drum over a greater or less portion of its periphery For 
it to produce these effiiota, the roller is borne at each end, by iron gni^eons, upon the 
hmds of an arched rack (_Jig 1950), where it is held merely 1^ pma. These neka 
have the same eurvature aa the outde of the frame, agamst which they are a^nated by 
two bdts , and by means of alits, which these holts traverse^ they m^be siiddea i^ 
wsrdh or downwards, and consequent^ raise or depress the rolla s. ^tfto graduate 
the movcmenta, and to ^der toem equal in the two meka, there is a than I7, ac^ 
ported by the npn^ta m the fryne, and which earnest at each end, pmaona n', 
whmh woik into the two racks ir, i/' this ahaft is extended in front of the frame, 
upon the aide of the head of the maohme {fig 1951), and there it carriee a ratobet 
idled «, and n handle u' The wmkmao, toerelbre, requires merely to lay hdd stf 
the handle, and torn it m the direetion of the ratchet wheel, to raise the neka, mA 
the roller t, whidi they carry ; or to lift the diok or catch, and tun the hea^ in 
the opposite diiection, when he wiahea to lower the roller, ao aa to^iply As dadt to 
ft lar^ llbTticm of the drum. 
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Ofauudiinesfer otopidBgoraluiwiDgwodttenekitfaii^fhoae of Le^RodOaviifamf 
mtj Mwnlly aud. * f 

Itu » Wd «iev, aadJ%L 19M i» ft side Tjev, of Lewis's sumHom Sbr 
HuaSiag doth from bit to list, is ftn end iisw of tw canisge, with the 

rotatory entter de- 
tached fWnn the ftime 
of the macbiae, and 
upon ft larm scale 
ft, IB ft cylinder of 
* metal, on. which u 
fixed ft triftngiihir 
steel wire, due wire 
is prenoosly bent 
round the blinder in 
«the film of a aorew, 
as repiesented ato, a, 
mfy 1969| andihem^ 
hardened, u intended 
to oonstitiite one edge 
the diear or cotter 
'fhe BxiB of the < 7 - 
Imdrieal cotter of 
toms m the fl^e A, 
which, hanog proper adJostmmtB, is mounted upon pivots c, in the standard of fiie 
trairelliog eamage d, di and ^ is the fixed or ledger Uade, attached to a bar/, which 
coostitoMtiic o&er edge of the cutter { that is, the sUttoouy blade, against which the 
edges of the ntntory cotter net f f and y, are flat springs, mtended to keep the ol(dh 
(shown by dot|) op against the cutting edges. The fbrm of these flat spnogs/ y, is 
abown at.;S^908 and 19&9« as comsistiiig of plates of thm metal ent into nstrow sbps 
1969), or perfiDratedwidLhmg holes 1969). tW object is to support fhe cloth. 




which n uteuded to pass between them, and 
ofithe doth againat iba eotteia, so fiiat its 
1968 


asBSpnng 
or nap may be cropped 


1989 



tbe carnage d la drawn along 
the tc^ rails of the standard 
or frame of tbe maehme k, A, 
by means cd oacdB. 

The piece of eloth to he 
sbom, u wound upon the beam 
kt and Its eod la thm condacted 
through the machine, between 
tbe ^ iQHings f and (as 
ahoiniaj^ 1967), to the 
beam i; and is then made frit , 
the sides or bsu of the olodi 
being hdd and stretdied by 
stnaU books, oaUed habitmg 
hooks The cloth bring thus 
placed in Ae maohine, and 
drawn ti^ u held diitmded 
by means of aftriftts on the 
of the bouDS A and 4 


WOOLLEN UAlOTFJLOXin^ lill 

C lk. Ib ooameiieua the epcntiea of riieuruag; the ootim a, mut he broii^ 
ek, u ID 1M7, eo diet the eet tei e Aelt be eleee to Oe Itef the Avne 
of the estten » nueed ep <» ite piroti as h teoedee, id oider to keep tto oloth 
from lojDfT, bat \lom<ed egein prefrionily to being {mt jn aetioa. X bind «r 
vindi IB applied to ue rigger or pulley m, whidi, br rnesM of id oidleii cood pmed 
roBod the poUey n, # the wretse end of the axle of «, mdioitod the other pn^eo 
and pn end the imill pidley on the axle of the ^hodriicri cotter, givea toe oyltndneal 
cutter I very rapid rotatory motum, at toe same tune a inirni, or eodlen semr, on 
toe axle of m and n, taking into toe teeth of the luge vheel r, eauaes tomt vheri to 
rerolre, and a small drum a, upon its axle^ to coil np toe cmd, hj vhnto toe carnage 
d, with toe cutters o and e, sad the qtnng bed/am p, are riowly, but promssiTdy, 
made to advance, and to cany toe entters over the tom ctf the el^ from Hat to Hat) 
the rapid rotation of toe cattmg cylinder a, prodneing the operation vt crcqiping or 
sheariiig the pile. * 

tJpoai the cutting cylinder, between the apual blades^ it la pn>posed to place stnpee 
of plnsh, to answer the purpose of bmtoee, to raise toe nap or pile se the cylinder 
goes around, and thereby aaaist m bnngmg the pomts of the wool op to the eutten. 

The same oontrivanoe is adapted to n machine tor shearing toe doth lengthwiae 
e Fig 1960, u a geometrical emvation of one side Mr Pims’s maohme^ Ftp 1961, 
a plan or homontal representation of toe same, as seen at top, andjfp I96S, a sec- 
tion taken vertieaUy across the machine near the middle, for the pnrpoM of du^y- 
ing the working parts more perfectly than m toe two precedmg lijpuea. These 
three figures represent a complete machme in working ooudmon, toe cutters being 
■rorked by a rotatory motioo, uid the cloth so placed in the esmage ae to be cut 
from list to hat a, «, a, K a frame or standard, of wood or iron, firmly bolted 
together by cross braces at the ends and in toe middle In the upmr side-rails of the 
standard, there is a senee of axles carrymg anti-frietum wheela, 6, fi, h, upon which 
the side rails c, c, the carnage or fi-ame that bears the doth runa, whe^ u pus- 
mg coder the cutters in the opemtioa of shcanog The side-raib e, c, lA atnught 
bars of iron, formed with edges v, on their under sides, which runs imootoly m toe 
grooves of the rollers b, b, h These side rails are firmly held together by the end 
BtreteWs d, d. The sliding fi-ame has attached to it toe two lower roUers e, «, upon 



which toe doth Intended to be shorn is wound , the two nmer lateral rollers/ /, over 
which toe cloth is condnoted and held np, ud the two end rollers g, g, wbuh the 
habiting rails A, A, are drawn tight 

In preparing to shear a piece ct doth, toe whole length cf the piece is, m toe first 
p'^ tightly rolled upon one of the lower roUeni «, which must be sometoing longer 
♦ban toe brmto of toe doth from list to list The end of the piece is then laim 
snd passed over the top of the Istoul rdlers// whence it is earned down to toe 
otoemroUer «, and its end or fitrral is msde w to tost rdler The hg<^ of the 
habiting rails A, A, are tlw pat into toe lists, and toe two lower rdlers c, e, with toe 
(wo end rdlers p, are then turned, fiu the pnipoae of drawing up toe ^oto, and 
fltmung It tight triuoh tension fr preserved by ratchet wluels sttadied to toe ends 
of the Tespeodve roUers, with pdls droppmg into Amr teeto. The frame oanymg 
toe cloto IS new sLdden Hong omn the stop standard rails by hsnd, so tlna toe lid 
shall be teoagfat nearly np to toe oatter t, t, ready to cmnnieiioe toe dnarmg o^ 
rdumt the hra is then rauad, wMch bringa toe doth up against toe edges ef ate 
■heati. 

Theoonstnttion toe bed will be seen by reliewiOB to toe ems metko^ IMI* 
bdaidaii of^ mm or otoer metal idler, ^ A^ turned to ntrnly ejUadnoel figbre* 




« Ita order to rUoit tbe bed il to nNsnd ftU, for the pnipoae of bniging (he cloth np 
to the onttn* to be Bhomi-or loYeriag it live.; from them after the opention, the frRDie 
It 4 u made to dide 19 and down in the gioored standard h, the movable mrt en- 
ek^ within the itandaid being shoan dota llus standard n, la aitnatra about 
toe midtoe of tl^ maohine» eroeabig it immediately under the ontten, and la made 
foat to tha fiwme o, by btdts and aorews. There is a lerw* 0^ attadied to toe lower 
eross*rail cf toe staiuaidt which turns upon a folerom-pin, toe extremity of toe 
tooner arm of which lever aeti under toe centre of toe altdmg-frame, 10 tb^ by the 
lever thf didatg-frame, wito the bed, may be vsaed or lowered, and when so guaed, 
be hdd op by a apriiu oatch j 

& betBg now ex^iuned by what meua the bed whwh Vapports toe oloUi la eon* 
(tmetodf and Ihoi^ w, ao ai to keep toe dodo m close ooetaet with toe ootteti, 
while toe opeoatom of shearing la going oa; it la necessary, m the next place, to 
deseitoe the conainieuon «S toe eatten, and toeirtomde of working ( for which par- 
poee, In addition to what is ahown m toe d<*t three figures, tbs enttan are alaoveg^ 
■eatad detaduid, a^ um a larger se^ In 1963 

lb toii dgBw IB exhAatsd a pordoo of toe oottera m toe saoM dtaatioa as 

and dlongndasf biaaBeotioCK^ the same, taken throat it at ij^ an^ 
tetM ftnnort ^ ia d swtalUB har ov nls somewhat of a we^ Ant, whSA Jc 
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AuteufttoUu part of tlie ftandMA a, «, mm Iwa In 
itstai^ Uadaef iteel p; » attadied I 7 acrewi^ fke edgeaf 
vlft'tbe oentre ^ of tbe eyhii* 


IWML 


Tn tbk 'bar «. 

ftraMAarcn 


ibnna the ledger 
edge at the [R 


drieal entter t, 

Made, or lower 
eliesri. Thitblade 
and u In oloM oontact with the , 
or nap of the dofli, when the bed if 
li raUed, m die manner ahora do- 
aenhed. 




fixed or ledger blade e, and bj their obliquty prodnoe a enttnoig action like eheara, 
the edg« of the two bladea tMing hold of the piled or nuaed n^ ee the cloth 
panes under it, Bhaves off die anporflaoiu ends of the wool, and leaves the boe 
smooth. 

Botatoiy motion is given to die cutting cylinder 1 , means of a band leading 

" " * HI the end of the cylinder t, 

I rotatory part of the steam- 
! ngger t, fixed on the axle «. 
TfflSion IS given to this band by a ti^tening polley, u, mounted on an adjnstal^ 
lidmg-^^iece, 0 , wbich is secured to me standard by a screw, and dus trigger Is 
brown m and out of gear by a clutcb-box and lever, which sets the machiiie going. 


or stops it 

In order to give a drawing stroke to the cutter, which will cause the piece of clodi 
to be shorn off with better effect, the upper cutter has a slight lateral action, pro- 
duced W the axle of the cuttiug cylinder bemg made sufficiently long to aiiow of its 
sliding jateraUy about an inch m its beanngs 1 which diding is effectM by a cun w, 
fixed at one md. This cam u formed by an oblique groove, cat rjnnd the axle 
(see », fg ]963\ and a tooth, x, fixed to the frame or etimdard which works in it, as 
Ae cylinder revcdvea By means of this tooth, the cylinder is made to Aide laterally, 
a distance equal to the ol^uity of the groove w, which DTodneea the drawing stroke 
of the upper shear In order that the rotation of the sneanog cylinder may not be 
ohstmeted by friction, the tooth x, is made of two pieces, set a htde apart, so as 
to afford a small degree of ehuticity 

The manner of patting the cloth prt^ssiTely under the outters is as fifilowe — 
On the axle of the wheel «, and immediately behind that whed, there is a small rigger, 
fWm which a band passes to a wheel p, mounted m an axle tnniing m beanngs on the 
lower side-rail of the sundard a At the reverse extremity of thu axle, there is an- 
other smdt ngger 1, from which a band passes to a wheel S, fixed on the axle d, which 
crosses near the middle of the maohine, seen in yip 1962 Upon thu axle th^ is a 
shdiog pulley 4, round whieba cord u passed serenl timesi, whose extremities are 
made fort to the ends of the sliding carnage d { when, therefore, this pull^ u locked 
to the axle^ which is done by a clutch box, the prsTionsly described movements of the 
inaohme cause the pulley 4 to reroWe, and by means of the passed round it, to 
drawathe frame, with the doth, slowly and progressivelj along under the cutters. 

It remains only to pomt out the contnvsDee whereby the machinery throws itself 
oat of gear, and stops its operations, when the edge of m cloth or lut amves the 
onttera 


At die rad of one cf the habiting rails h, there is a stop affixed by a nut and screw 
d, which, by the advanoe of the carnage, u brought np and made to press sgunst a 
U/fer 9 , when an arm from this lever fi, acting under the catch 7, raises the catch up, 
and allows tbs hand-ierer 8, which u pressed upon by a strong ^nng, to throw the 
dotoh-hox 10, oat of gear widi the wImI 6 , whereby the evdotion at the wacbme 
lus^tfy ceases. The lower part of tke lanr e, behig oonitsetod by a joiat todtetop 
of tfie lever j, the seceding of the lever 6, dnws hadkdie lowra catch y, and allows the 
sliding frame 4 J^wiflitMie bed A to descend. By now tnming die lower roUers s^ sv 
another portion rfihe cloth Is bffHight op to he shorni and whm it u poperty ha> 
Utsd and strtuned, Vy the mesns shove descnbed, the carnage Is shdden bade, and, 
the parts hemg ell thrown Into gear, the t^ieratioo goea on as befora 

Hr,''OixBt*s unproTements In maimfoctanng woollen dotha, for whidi a patent was 
obtalaed m Febraaiy 1880, amly to foat part of the process where a pennaneirtlnstsa 
k given usually by what u esUed roU-bdling ; that u, stewmgdie olcth, whantilUy 
wo^ noon a roller, fai a vessel of hot water or steam. As there are many dtsaann- 
tages sttMdant upon the opentum of roU-hoifing, sneh an hawing dw donUihy ever^ 
hMtng titem^swiiidi wealth Oe fibre cf tbs woel, and aka «luA^ aoMa polmiti^ba 
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WOOiXBN ICAHOtikCTUSS. 

"rtililltntiil. h r* — 1 X~^ — ^ "1“ ~f -p* ^ oloilii, I7 OMnioud 

oriMifMittailmaMndaB jB^'Mter^taditaBiBeoU -TAtef, irUA «pwatkn» 

1 w panned «lto inth or inthottpreMofe iipQB tite olotb^M CBQBBMlwiQMiuvM* 

qaira. 

The qtpu«M whMi lia propooM to flaij^far curTing on Uk imnoTod pr oon 
II ihowa ja ^ WQWtMajruw dimiriDg. Ftg 19^ is « mmi of die mppantns, 

compteta, lad m vockuig order, lP65,iseneuoii,iakeatraiisTenel7tiiroii^tlK 
middle of ike aaelune, m fke directraii atjtg 1966 1 and Jig 1966 u u end Turv of 
the mine. a,a,e, is a-veevi ^nk, made of iron or -wood, or 1x7 other soitaUe 


1964 



matenal do^Dg at the hack and front, and perpendteolar at die aids. This tank 
nniBt be SBfflweoity latjpe to^niit of half the diameter of the cylinder or dnim b, b, I, 
bemg imnuned mto tt, -whi^ drum is about four feet dumeter, and about six fto 
Innp; or samefrui^ more than the widdi of the piece of cloth intended to be operated 
apon. Thu ^linder or drum caastmeted by combinuig segments of wood cut 
radially on them edgea, aeeored by ecrew-bcdts to the runs of the iron wheds, harmg 
amia^ with an axle passing dirongh the middle. 



The trriiiider or dnasbeug Ana framed, readerfd niooih on rts padphnr, and 
moanteduponHiaxleu Aetenk, Aepieee of doA u wound upon it to tigbt^ ae 
posaOde^ wWkisdnebyplaei&gUxiaheapupottaBtooI,aaatc,>l^ 196S,.paaih« 
Its end over and b e t ween Ae leasuHi-ndlen o, a, and Aen secnnng Itto Ao-dnim, 
the doA b progrmdTdy dnwn Aom the beep, between the teniion*iDUafa, which 
»e eooftnod by a paU and midiat, an to Aa pedpba^ of the dram, by caaslng Aa 
dsnai to Mpraire npaa jisnxlik wiA Aa whde piaw o^doAuti^iUj wonndi^on 
dbaai HisAmtbsnndaainidwiAaaKwsor aAar wnipper^tok^^aeaun. 
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If Om tiBklia* Mt ben ^iiSed vtt <!Im nd Btie A 

fiU«itodiebniii,M Aovnat^ 2M5,JudopeaiagiliertDfwow4l'A^f9vJ$ 
tadc fttHD • boU^ the ftaam u allowed 
to blow thtoogh tbAPipe, and duoharge 
itnlf at the lower elL which meaoe 

the tempentoxe ci tie water u xaiaed in 
the tank to about 170^ Eahr. Before 
the temperatare of the water has got ap, 
the 4mm is set m slow rotatorf moboo, 
lo order that Ae cloth maj be amfonuly 
heated throo^ont, the dmm making 
about one rotation per minnte, Tm 
oioth, by' nDmemon m the hot water, 
and jimsaing through the cold air, la suo. 
cesaion, for the ipaee of about ei^t 
boors, geta a amooth soft face, the tea- 
tare not being rendered harsh, at other- 
wise neared, as is frequently the case by 
ToU-boibng 

Umfoim rotatoiy motum to the dmm 
is sbown m fig 1964, in which p is an 
endless screw or worm, placed honaon- 

tally, and dri'ven by a eteam-enghie or any other first mover employed m the frotory. 
^hb endlMs screw takes into the teeth of, and drives, the verucal wheel A, upon 
the sale of which the coupling-boa t,s, is fiaed, and, ctHiseqaeDdy, eontinucUy 
reved^res with it tiie end of the shaft of the dram, a pair of sliding elatehes A, a, 

are nionnted, which, when projected forward, as shown by dots in fig 1964, prodoee 
the coaiding or loehiog of ^e drum-shaft to the dniring wheel, by wbicb^e dram 
18 pot in motion, bat on wiihdrawmg the clntches A, A, from the conpling-boa t, i, 
as m the figure^ the dmm unmedistely stands still 

After operating upon the cloth m the way described, by passing it throimh hot 
water for the space of time required, the hot water is to be withdrawn b^a cook at the 
bottom, or otherwise, and cold water introdaoed into the took m its stead | In which 
cold water the doth is to he oonemned taming, in the iJRiBner above described, for the 
space of twenty-foar hoars, which will perfreSy fix the lustre that the face of the cloth 
has acqaired by its immersion in the hot water, and leave the pile ornap^ to the touch, 
lu a soft Bilky state 

In the cold-water opetation he sometimes employs a heavv presamg roller I, whidi 
being mounted m slots m the frame or standard, rerdves with the lar^ dmm, rolling 
over the back of the cloth as it goes rotmcL l^snililDr may be made tu act open the 
doth with any required pressure, by deptessmg the screws », n, or by tbs employ- 
ment of weighted levers, if that ^ould be thought necesaaiy 

/Vscfutp IS the last finish ofi doA to give it a smooA level sarfisoa The piece is 
folded backwards and forwards in yard lengths, so as to form a thick package on the 
board of a sorew or hydranlie press. Between eveiy fold sheets of glased paper are 
placed to prevent the contiguous snrfiuies of Ae doth from coming mto eontaiot, and 
at Aqend of every twenty yarda, three hot iron plates are inserted between Ae foldi^ 
Ae plates being laid side V bo B*to ocoapy the whole sur&ce of Ae fblda^ ITun 
■heete of iron not heated are also inserted above andbelow Ae hot plates to mod^Mb 
Ac beat. When the packs of do A are properly folded, and piled m sufficient number 
in Ae press, they are subjected to a severe cmnpreaicm, and left under its mfloenee 
till Ae plmes ^ cdd. The doA is now taken out and Added again, so Aat Ae 
creases of Ae former folds may come opposite te the fiat frees of Ae paper, and be 
removed by a second preasote. In fimahing superfine cloAs, however, a very ali^t 
pressnre u given wiA iron plates but moderately warned. The satmy lustra snd 
smoothness given by strong eompresslon wiA much beat isolgectionaUe, as it reudmw 
Ae Aiftoe apt to become spotted and disfigured hr ram. • 

Sottt'a pattnt tagmmt^ta ai wool cssiAMy aMcAMem, JfisraA 18, ISfili— The first 
improvements deeenbed Mve rdation to the madune for fbnning the wool sheets 
of a nearly dhifbim Aickneas, tetSmically known as the '‘sbesterT’ andocmjpsts ofaisfty 
in oomhinlng wiA Ae ordinary Aeetmg drum or oylinder vdlen, designated, from 
Aeir nsemhlaues to poreujdDe qoiUsy permpme mSlers, Aese rallm hanag tb^ 
toeA 4ir>quiIIa set in rows, and Ae roweof oneroUer geanng or taking into Ae sqMnas 
betwemi Ae rows of Ae other 

1967 la an elevation of a aheetmg maohine Aos constraetedi ^ V w istka 
geos^ fltoe wwk upon which Ae several working parte of the anadnaease s is mtei . 

A is the msiB gr shedmg drum mr oylinder, which as staddsd wjA tows of «Wih sr 
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the rofws conaamig eadi cf a aisgle set of teeth, two^ three^ or more Bets, may Imb 
combuied together. The nomber ^ vires which niay be placed on one line should 
vary with the quality of the wool or other matenal Jn long staple machines, the 
niunber may raixy ttom fbar to ten or more, and in diort staple machines ftom five 
to twenty and more per moh. », a, are two fluted feed^roUera, c; c, two porcnpune 
combing talers, by which the wod is partly eombed while passing fixim the feed 
ToIkTS to the eaxAce of the Bheeting dram , an end deratMm of the porenpine 
eombing ndlen on an enlarged scale is green tXji^ 19d8 The teeth r, c, are sot in 
rows, snd tbs rows of (we rdOer take or gear into me apaoes between the rowa of the 
other, ouhgrooredgnide roller florprerentiDg the wool or oUier matenal escaping 
the eombing action. The wool or other matendii laid by the attmidant evenly upon 
die niqier stu^me of an endless web o, which works over the under feed rollers, and 
a plain roller St. which is mounted in bearings on the front of the machine. The 
fleed-roUeis gradnally supply the wool thus spread upon the endless web to the two 
porcupine oorabmg rollers, where it is partly combed and separated, and bemg so 
pr^red, it is laid hold of by the teeth of the sheetiiig drain, by which it is stall 
rardier drawn ont on account of the greater velocity with whudi the surfhea of the 
sheetittg drum travels When a sufflcieot quantity ctf the wool or other material has 
been tlw ooileeted on the snrfisee of the dram, it is removed by the attendant passing 
s hooked rad aerass the sorfhcs of the dram, and nismff up one end of the shee£ 
when the whole may be easily stripped off and remov^, Ming then in a fit state fbr 
bemg mii^ilied to the eomb-filluig nmchine^ next to be described. 



A moddcitfw cf ffua aheediig sneUtae Is rqinsented in >fae. IM9, wfcwb 
jilhn flmm His that U is frd fren both enda lii Ois moddeati^t • double 
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of fredinx rollers is tmployed, so (hat the rnsehme may bo fed ften 'both onds; 
Tbflso Mulots ON KMOTod oDd gear mto pcmntpise combmg rollon ataiUff to dioao 



diefbre descnbed, whieb are fUiowed by bmsh eylindeii or groored gaide rollon a 
is the abeeUDg drum as before, &, b, the flat^ food-rollers, c, c, the porenpiDe 
eombiag roUen; vhiob gear into the fluted ones , s, x>, are the grooved guide rolleni 
r, V, are brush cylinders, -which may m the ease of long work be dispemed with, o, o, 
are the oudless webs npOB which the wool is Isid, The foamuig and jg^mg bf 
which the several parts are put in motimi are omitted m the drawings, ^the pur- 
pose of clearly exhibibng the more important working parts of the machine The 
arrangement of sheeting machines just described, m so fhr as regards tUfe employment 
of a luted feed roller in conjunction with a porcupine combing rolletf pud grooved 
guide roller, is more especisUy applicable to sheetiag fine short wool, but may also 
be ^lied mth advantage to -wool or other material ofVlonger staple In. the esse 
of £ne abort wool, thi‘ sheet may be drawn off by means of roUen, in the manner 
represented in fy 1970 h, b, are the drawing or straightening rollers, and x the 
receiving roller Dunng the operation of drawing the wool and winding it on the 
receiving roller, the sbeetmg cyUnder must have a motion imparted to it in fhe 
reverse direetion. 

The next head of Mr Ross's specification embracea several improvements in comb- 
filling maohtnes, which have for their common object the partml oomlmig of the wool 
while it IS ID the course of being filled mto the combs. We seleotfor exemplificatiini 
what the patentee regards u the beat of these arrangemeiDts i Jig 1971 is a aide 
elevation ca a comb flUmg machine as thus improved, a, a, u a skeleton dram, 
which 18 romposed of two nogs a o, afilxed to the arms &, b, which last are moonted 
upcm the mam shsA of the machine, which has its bearings upon the general ftame 
V, r , nP are the porcupme eombmg roUera, and c\ c* brashes by iraieh the por- 
enpixfo combing rollen are cleansed from the wool that coUecta upon them,«iid by 
which the woof m again ddivered to the oomhs s, s; d, are the feed-roneta, addm 
an endten web which runs over the lower foed-roller and the plam ndkr o, which is 
situated at the fiont of the machine t b, b, are the dnvuig pulleya, by which the 
power IS applied to the madhine, and i, l, x, the wheel gearing by whidi moUon u 
commuDiealed to the different parts. The wool whidi haa ondergone tiie prooeas of 
sheeting m the machine first described la spread upon the endless web b, and hi 
paasuQg between the feed-r^ers, and between or under or over the poreimne eombmg 
rollers, u taken bold of by the combs ^ e, as they NvdTe^ and, being mwn under 
the %Bt porcupme roller b* and the brush c*, the oontmn^ re^ution o^ the dram, 
and combe oanses ^ wool to be brou^t mto contact with die other pmapme 
oombing raUer and lutsh c^. Aa the combe get filled, the wod is thus cootnnmualy 
being ^ught oader the actum ef the porcapme eombioB rdien and hnsAes; and 
each new p^en the wod taken ap n instandy combed out For sonic poipoees 
the oombing will be foand earned so fhr by this operation that the wool will require 
no fhrdier preparatimi previous to being formed into slivers m the machine jolt 
desedhed, which is edcnlnted for filling the combs and eombmg the wod or 
other fihr^ matennl, when the etimle is vnne consideNlile length (say foom 4 tn Id' 
liieihm^tliiweare two poreiwne eomb roUara with thdr Iwndiei su||l^^ hot JdoBot 
eooto aywdf to that aiimber. w la sobm «asM a sing^ poretzpte ewnbiiynWer aud 
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hnA iHH be fiMod id eieot far fhe pimme of UkoJlitsUng the prooeM et eombiDg 
flUlBg Cbe «0Bfa» t tiute or more ndlera lad ivodi ofliodeia miy be used vra 
«dTeBti««» nidbtw where the eteple u ihoit, or when the flbroot auitoiial opereted 
Upon u Tory doee^ end MpenUied with diflcoi^. 
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Hr Bom next deMnbee some improreinenta m the combing machine of hil mren- 
Uon pateAed m 1841» and now extensirelj naed The following general descnption 
will indicate with eolEcient diatinctneH to tboKftanjliarwith the machine, the nature 
of the improeementi, 

“ Fint, I giro to the aaddla comfaa in the aaid machine a eomponnd to-aad-fW) 
and ttp-and^dowa moTmoent, wberebjr tbej’ recede ibom and adranee towards the 
comb gatea, and eumltaoi^^p therewith alternately rise and All, bo Act each tune 
the oomh gatM pan Ae saddle combs, they do lo m a difihrent plane, and thus Ae 
positmi of Ae combe in relation to each oAer, as well aa to the hold Aey take of Ae 
wool or other material, ib oonataatly being changed. Secondly, I employ a An to 
laah the wool in Ae comb gate or fljing comb np againat the saddle eomh, which 
tenders it mtpMBible far Ae wool to pass by the saddto comb without being acted 
T^on by it ^irdly, I attach Ae springs by whiA Ae gates are actuated to Ae 
Iwer anns of Aa eombmR gates, instead of Aeir being pla^ parallel to Ae upright 
Aeft of Ae machine as ninnerly, whereby a oonnderablc gam in space and com- 
i2aafjia«LW.eflGliRted.>; ^i»rpjULt£asnddrn.vudc.whji^ in 

earned when Ae wool in theeomi gate leaves its bold rf Ae addle comb or incline 
idane, and also to coonteiaet the sudden recoil of Ae springs by which Ae comb 
gates are pressed m when Aeee qinngs are released from the grip or pressnre of Ae 
nelmepl^” 

SCr. Bom oondndes whh adescnption of an improved meAod of heating Ae pombe 
'fV A has Ar Its elject ** the economising of foA the better heating of Ae combs, 
and the prevention of mistake m removing Ae combs before Aey have been a snffi- 
meot time ez|K»ed to Ae heat” 

The body of Ae heating box or stove is divided by a partition into two portions, 
wbiA oommanieate ti^t&r at the bade or Arther end of Ae stove, so that the 
flame and heated vapoen, after havmg circulated under and along Ae sides of the 
two lower eomb Aamb^ cseeBd into Ae upper portum of the stov^ where tln^ 
have to trxveme along Ae side> and over the top of Ae two upper chambers, 
idtimstoK eacapmg into the chinny through a pipe The lengA of Ae heating 
box, o^tM Aambera, Aonld be about doable Ae lengA of Ae combs Tl^eold 
oomhi see mserted at one end, and on being pot into Agurplaeca push the more 
heetod ennbB towaids Ae other end of Ae ehamh^ from whwh they ore removed 
ftee Altica, Hohahi. 

Few of our mannftctaies have been more stationaiy tiian that of wool Onr 
sabes^ eppeu to have givat nmoh attention to the weaving of woollen doA, and 
tohavepeodneed a&hrie tf muehexeeUanoe. AU that Ae moderea have done is to 
quekesi the prooeM of proinetioii by tiie ^plioatlon of steam power to Ae nachinery 
aamkiyed,*art tker have wtrodoo^ la oonaeipseiMe of A(g aM^widien, a finr new 
tofodona lAljiHW. The sophialioeition of manv wodlw Ahriea,*«igieeieBx 
cmipeti,wlAAe fibre ^ dsAraelive of one brudiof onr wooUpa manulheCam 
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Xxforit^fW^tOmand Wart^ Ywrn^and WboBmawf Wgfttai Umtfitetmnt 
and Vabu 


WMllea and wonted mm . Ifai 
WtMdlea and wonted meanCiettirai 
Clothi of all khidi - - . yaida 

Flaimde, blnkoti, aud bauee „ 
Wonted itiidh - - - > ” 

Carpeti aad druffete - ** n 

Ofothemrte - - - - valae 



WOOTZ, id the Indian name for Bteel Tbe Indian -woote U prepared in very 
rode fbrnaoea, in a most pnmitiTe manner, from hematite iron, oharood being tbe 

gfoel etnplOTed. 

WORMWOOD {Arteautm Abmndua) An intenael^ Utter herb, qied medicinally , 
and It is laid to be scmietiines employ^ as a aubstititfe for hcqiSi m hirewiDg inferior 
kinds t£ beer 

WORSTED Tams made of wool drawn out mto long filaments bj passing it, 
^wben oiled^ through heated eombs, as described ander WooLLair Mdjrnxaormx, 
Nnmerona maehinea bare been Intr^need for combing woU, and they are, for many 
purposes, very extensively employed , bat as far as we can learn there has not yet 
been introduced a machine which ia capable of prodndng long-fibred wool in any 
respect equal to that which is prepared ^ band. 

Of woollen or worsted mann&otnrei onr laqwrts have been as fidlows A2- 


WooUen Humbeturat 


Carpet and mgs 

Shawls, scerfe, and handkev- 
cbieft .... 


Stnflb - - . . - 

Hosiery of all kmda 
TTnenomerated - . - 

Woollen and worsted yam,' 
Berlin wool or aephyr yam 
and yam used for ibncy 
pnrpoaes 

Woollen and wonted yarn 
wholly of wool, or mixed 
with silk for weaving - 


WORT is foe ftnnei^ble hiftirioin of malt or gndna Bee Bbbb and Manx. 
WOULFE'fi APPARATUS u n aeries of vessels, eotmeeted by tolM for the 
pntposeofoondensinggBWoasiflodiiictiinwater See Aomnc Acnt alio Mubiatio 
A cm 


Sqnare janli 

DkOSW 

nlOBh 

Square yarda. 

DwUnd 

ealua 

89,696 

< 

30 74S 

78,311 

4 

82,398 

ibi 

805,176 

180,169 

Itat 

J 71,698 

1S6A08 

ptecH 

26,103 

147,757 

pinw. 

87,461 

177,989 

pleeM 

113,530 

893,187 

6,881 

1,056,187 

19^4 

S64J966 

9,608 

997,860 

313AS8 

68,798 

] 

174,653 

48,081 

4^12,857 

970A94 

4,476,984 

2,008,004 
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^TOiLBT, ABimClAL. 


X. 


XAKTBIKE, tbe name g^Tcv 1)]r Kohlmaiin to die yelloiw dyeing matter of 
madder. See KABmBB. 

XTLOlDIira — ^^itmeKfeKe By acting on starch with fbmmg nitric add a 
tnra^areot jdly is Affixed, azid on adding water, zyloidine is mapitated as a whits 
gxannia^aabftaittoe- Its eompodtlon, according to BaSo], u 

This name hu been ^ren to aome prepamtiona of collodion which have been pre* 
pared \ij acting on some ranety of woody fibre with nitrw amd, nntil it became aas' 
crotible of solution m solphune ether Many photographers are of opinion that 
ooilodlon thna prepared is m many respects sapmor to that obtained by dissolving 
gnn eotton m ether. Onr own expcaieiwe does not enable ns to pronounce on this. 
W we have heard some very intelligent {^lerators express a very opposite opinion 
Chemically die collodions will be toe same, bat it is possible that there may be a 
physical diffierenee, and few, except those who have bad mneb experience in tbe 
changes produced by light on dimmeal eomponnds, can form any correct idea of the 
difibrenoes m aotmie power of producing change in bodies physically di^rent, though 
chemically the same, Xyloidine, or rather sawdust treated with a mixtaie of nitnc 
acid and 8n]{diiiric aetd.oDtil rendered exploaiTc, has been proposed for nse in blasting 
rocks. Another modified ferm of the same kind of blasting powder has been made 
by satumtibg deal sawdust with nitrate of potash, and fiien mixing tbe preparation 
with sooM sulphur and the yellow prnasiate of potash. Neither of these explonrc 
powders havefeowever come into nse They are dangerons, as being liable to spon* 
mneons eombestion. Bee CoixomoN t Och Cottov 

XTLOLE, C*H“, a hydroearboD fimnd m coal naphtha and in tbe oils which 
separate when erode wood-^int is mixed with water For a table of its physical 
pn^erdes, see GsxBDBJmxD Hthbooxs. 


Y. 


An. (FS, Ft I Garn, Germ.) Wool, cotton, or flax, spun into thread. 

"VEABT See Bbbb, and FnaMBiiTATioir. 

T&AST, A BTIFICIAL Mix 2 parb^y weight of fine fiour of pale barley malt, 
with 1 part wheat floor, sUr 60 ponnds of tins mixture gradually into lOO quarts 
of oold water, with a wooden aputnla, Ull it forma a smooth pap. Pat tins pap 
into a copper over a riow fire stir it wdl till the temperature nse to folly 166** to 
160^, when a partial fatmatum of sugar will take place, bnt this sweeteaiog most not 
be poshed too feir j tom out the thumed paste into a fiat ooi^, and stir it feom tune 
to time. As som as the wort has iUlen to 69° Fdir tnuufer It to a tub, and add fbr 
every 60 qntets ^t 1 qoait of good ftesh beer yeast, which will throw the 
into hmfe fermentation In the eonxie of 12 hoars- This gteparetioQ will he good 
ycas^ fltferhaken* and brewsn* oses, and will eon|tnaa llreih and active fiw mrce 
dm It sbooM be oeeasidBallT stirred 

The OsnuB yssat imported into this coantry m large qaantatles, and employed by 
our boken in ba ki ng onhes, and other jhnqr bread, is made by pnttmg the aafsriqfe 
(see BthOy Aanmnl) into thick sseka ofeMopn cr hempen ysro, letting tiie Bqi^ 
biff, diahi away; ria^^ tim 'dndned meka hetwemi beards, and o^oMg 
Atea to a nadnsdly increiauig me s sare , tdl a mass of a thin e he ea y eonsisteasee ts 
ebfeiaed Thiaeafceishcofcett ^imaff pieeet,wbchare wr^pedinaepafeHslfnen 



ZINC. 


nai 

lAodis t these panda are aAarararda eneloeeA ia wa^ed daOt te asportitiOB. The 
yeast edcetaa; also be canttud hwi into a pUched cuds, b le Ve dosed «U‘ 
tight In this Bt|te, if h^ eool, xt may be preserred aonve tat a oonaiden^ thno. 
When this IB to^naed for beer, the proportion reqeirad diould be nixed 'wifil a 
quantity of worts &60° Fahr , and the mixture left for a little to work, and send up 
a lively froth j whd it is qoite ready ftir adding to the cooled worts in tiie fmneatnig 
baek. 

The Oarman yeast is laigdy importel In 1S56, the TaXne d this import was 
141,851/ tin 1856, 171,8744 tin 1887, 180,878ll« in 1858, 111,SSB£ i in 1659,1784115/ ; 
m 1860, 184,079/ j in 1861, 166,8872. , in 1868, 804^2 , in 1863, 209,8374 i and in 
1864, 881,748/ , a yearly increaung amount, and fSnningan ugngite valae In the 
ten ^ax* of mocetiian one ml^on and tbree.qturten ate^g to ttiu simple atticle 
YEAST, PATENT Bod 6 ounces of hops m 8 gallons of water Ahonrs; dram 
it off, and let It stand 10 mmatea, then addhsif a peek of gronid malt, mir it well up, 
and cover it over , return the h<qpB,aiid pat the same quantity of water to them again, 
boiling them the same tone as before, atraining it off to the first mash , stir it np, and 
let It remam 4 hours, then strain it off, and set it to work at 96°, with a pints of 
patent veast , let it stand about 20 hours { take the seam off the top, and atiein it 
•hroDgh a hair sieve , it will be then fit for use. One pint ii sufficient to make a 
huBhel of bread 

YELLOW DYE. (TbutAireyaiMe, Fr , fiW6/dr6eii, Oenn.) Aimcato t^s-Aroom 
(^Oemata tau!iona)jfv»tie,/uttety Persian or Fmich femes, qturatren bark, aauhwart, 
ISerratula ftnctona), funMenc, wld, and lotZ&no leawe, are the prmoipal yellow dyes 
«f the vegetable kingdom , c&romate qfkad, mm-oxtde, mtrte actd (for ailkX ndphvret 
ofaatmimjf, and mlphuret o/araente, are (hoSe of the mineral kiagdosL Undo- these 
articles, as also under CjUCiIoo-fsiiitimo, Dracra, and Mobdantb, ample instmstions 
will be found for communicating thi« ccdonr to tntile and other fibrons subetancea. 
Alumina and oxide (ff tin are the most approved bases of the above vegetable dyes 
A nankin dye may be given with bahlah, especially to cotton oiled preparatoiy to the 
Tnrkey>red process See Mavdbh. * 

YELLOW, KING'S, is a poisonooa yellow pigment See Absbnic aiDj^ Obfddbkx 
TTTBIA, IS a rare earth, extracted from the xuineralagadoliniteandyMrotaiitalite, 
bemg an oxide of &e metal jrttnum. 


z. 


ZAFFKE. See Cobalt sKaffre tflipcrted m 1858, 550 cwts. 

ZEA. Indian corn or msise 

ZKDOABY (ZAtoire, Ihr , ZiHirer, Oenn ) The root of a plant imported from 
Ceylon, Bfalabar, and CochiO'China, employed sometimes medicnuilly It ocaura 
in wnj^led pieces, Mtemally ash-coloured mtemally hrowmah-red j posaessed of a 
fragrant odour, somewhat resemblmg camphor , and of a pungent, aromatic, Intter&iS 
taatp According to Morin this idot contains besides an asoti^ snbstane^ analogous 
to the extract of bcelL 

ZIMOME is a pnaoiple supposed by TSddei to exist m die glnten of wheat-floor. 
Its identity is not recognised by later ehemista 

ZINC 18 a metal d n blmffii-white cdlonr, of oonmderable lustre when broken, bat 
easily tarnished by the atr i its fracture is hackly, and foliated with small foeets^ 
irregnlarly set. It has htde eoheum, and breaks in dun plates before the hansmer, 
nnlees it has been prenously sulgected to a process of Immation, at tempe- 
rature^of frum £80° to S0(P Fahr, by which it beecones maHeaMe ana ductile. 
On this sbgnlat pm^mty % patent was taken out by Meam, Hobim and BylvMter, 
of Sheffield, many years ago, for nqanafitotnnng aheet slno to oovextog the'Wb of 
houses, and ahcadiing ships; but the lowp(nce of copper at that tune, and ita sopenor 
tenacity, rendered thev pat^ uieflleedva The sp^o gnvity of mne varies from 
6*9 to 7-8, according to the degree of oondensation to ^oh it has been sollected. It 
melts nadisr a red bent, at about ffiw Mods or 7tfodk degree d Fahrmiheifs Msde 
When exposed to tins tempentore wHh oontact of air, die metal takes, Are, andborM 
with a brilliant Uniih-white light, wUle a tor floeedi ofawooHy^ookiog whto inatto» 
Vm. Ill; 4 c 
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oftfietraalUeinlfioatiBdMtir Tberandtcfti^ oomtaitloiilsai^to 
powd^t called flowen^li^nwoidde of liaiO} ooneutingof 98 8iofai«tal,md 

8 of oacjiCD, bang Uidr nqnotxre cquiTiUent*. ^ 

Iba pnu^ (M ofiiiio uctfte nl^ude caDfld i^te eaSed oobM^ 

•ad the »pi r i y dlndne, or enbonate. /> 

1. Bhadi ciTitaBiiei in rlunabia dodecalwaroiia | Uaftartnrd^lilfl^jMaebddd, 
laitre^ ndnnantinet ooknm. Idiek, brovn, red, ^ow, and green] tnoi^ucat or 
tBeadnoeBti gwr. 4. It k • ninple eolpbide ot tiia xnetaai nad, therefbie, 
onmiiti jii kepiireMtei,af tt8ofniaie,tn<f Idofaulplwr It diMolree In n&ne aoid, 
nrithdkenga^ement of ra^itr|tted hydrogen gie. it ocoors in bedi and relna, ae- 
oovpanMd by gitoa, iron pyntee, oopper pyntee, and hetTy spar. Tb^ u 
• radiated Tinety foord ^ Prsibram, remarkable ftr eontaming a luge proportion of 
eadmiaia. Blende is ftond in great qaantinee in Derbyshire and Cnmberhn^ as also 
in Goniwdl and maty other lacabtiee. 

S. CbiasaM^ or «li^ of line, is dinded into two Qiedea { the pmmatio or eleetno 
ealamme, and die rbomboidal] tboogh they both agree in tnetslliirgio treatment, 
mie flrat haa a Thxeou Instrei, mcliamg to peuly { oolonr, white, bat oocasionally 
Une, green, yellow, or brown j spec, grav 8 88 It often ooeore maaBire, and in 
botrww dumesL This speciea is a oompovnd of oxide (tf aioe with ailiea and wstel^ 
and Its eonebtaents are — oxide of sme, 66 87 . stlioe, S6 S3 f water, 7 4, m 100 parta 
Bednoed to powder, it is solnble in ddote salpbnno or nitno acid, and the solution 
A^inises on ooding D enuts n green (dioqihm'eecest Lght before the Uowpipe 
The aeooDd species, or rhombobedral ealamine, is a carbonate of adoe. Its epee, grar 
u 4 44S, modi denier than the preceding It oocnrs in kidney shaped, botroidal, 
italaetitie, and other imitabTeili^eat snmoe generally roogh, compoution eolunmu 
hbisiTe, with a graniilu textnre, sometinies impalpable } strongly coherent Ac< 
cording to Smithscmh analysii, Derl^diire calamine consuts of — o^eof sme, 63^} 
eubooieumid, 34 8 1 which eoincidn almost exactly with miceqaiTident of oxide and 
one of aidd, u 4B -f SS - 64. 

The mm^fal called suw'orei orred oxide of sme, is denser than either dTthe above. 
Its epee. grgr. bemgdddS. Jt n acomponnd of oxide of sme 88, and oxide of iron 
and mangmese IS. It is fSaand massiveb of a grannkr textnre, in large quantities, m 
Mvend localities m New jjgaey. Itiaemplo^in several m^togio processes, and 
according to hCtsohnlion^oocars erystalliBed, in •iZ'<eided pnsma of a yellow colour, 
in the smelting woAs of Krnnigghgttty in Sileaia. 

The dne ores of England, like those of Franee, Belginm, and Silesia, ooenr m two 
geolog^ localibeL 

The first IS in vans In the ewboniforons or mountam limestona. The blende and 
the ealamine most nsnally accompany the namennii vans of galena which traverse 
that limeetone, though there are many lead mines that yield no ealamine j and, (m the 
other hand, there an veins of ealamine alone, as at Matlock, whenoe a eonsidrrable 
quantity at this ore u obtained 

In dmoSk every paxt o! 'En^Land where metfMawas limestone appears, {here are 
expiontions for Im and xiiio oren The naghboarbood of AlsCon-moor, in Com- 
be^nd, of Castletoa and Matlock, m Derbysbire, and the small metalUfor^ belt of 
Fimtabira, are pecodiarly ma^ed for tbeir nuneral nohea. On the north aide 
of the last county, calamine is mined in a nch mine of galena at Holywell, where It 
qyeittote Oe aingolar appearance of ooonmng only m the ramifleatums that the lead 
van makes ftom esst to west, and never m those from north to sonthi while the 
Meade, abandantly present in this mine, is found indifferently m sU direcbona 

Hie second lo^^ of calamine is in the magnesian limestone formation of the 
Skg^ geologiBis, foe alyme limestone of the Freneh, and ike aeohstein of the 
Gerauma. The ealamme u disseminated throngh it in atnali contemporaneons veins, 
whieb, nmnlng m all direetumB, form the appearance of a network. These vans have 
oommonly afoiekneas of only aftwtnches, hot m oertam oases they extend to 4 ^t, 
in oonseqaenee of the nmon of several small ones into a single mass. There were 
fomo-ljhezi^ontiiou for ealamme m the magnesttn lanestoiie, sxtiuted obiefip on the 
ffaoka m tlm Mendip BiUa, a ebam which extenda m a north-west and aoufo-eaat 
directly from the canal of Brkud to Frome. Oalanufie was dudly woihed m the 
panahea of Tbyham and Bohoroii^, as ako nhr Biekfbrd and Broadfleld-Doron, 
by mosni of a gitent nxmbu of imail ahafta. The minett paid for the pnvilege of 


waahiu it al^i^y in a oevai. Teiy little k at 
Cabmpine is new largely imputsd into fou oonntiw 
«f AnMtiea. 


and the Halted Statea 
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znTc. 

SfoTAixuBOT or Znn. 

JZoute; OrtM. — Bleade, or nilphlde of sino u, prenou to Its tw it awgt fot 
metal eanftilly Halted m a merbentoxr flunaoe, onr the botUm of •wiUk k u 
spread m a layer A abont ftxtr indies in thioknen. A strong heat a neeeoaiy fiir 
thu pnipoee, and c|ffiQg the operation the charge u fteqnenuy stirred widi a stroiDg 
iron rake, -with a new of exposing fresh anrfoces to the gpsea of the ftmiee. The 
apparatus most commonly employed m this country for roasting sulphide ol suo 
consists of a wrerberatory fhnnee about S6 fret in lei^ and 9 fleet m wlddi, pw* 
Tided widmfinqplaceofthensnalcoiiBtraotiott. Theeoieorlieardiof thianiparatiis 
IS diTided into three distinot beds, of which flisA aearest tho flfe<bndige is 4 inchM 
lower than that which is next whidLis agam 4 inehea lower than tiiat nearest the 
chimney In addition to tiie h^ denvedfrom ^le fire-plaoa»tiie gases eaeapag from 
the lednoing ftameeea are nsnally introdnoed immedistely be^vo the* bnd^ and a 
eoniiderable economy ot fuel is thereby efifeeted. 

When the frimaeehas been mdficiently heated a charge of IS ewt ofraw blende 
IS introdnsed mto the diTision nearest the chimney and eqjoally apread orer the 
bottom, ears bemg taken to stir it from time to tone by mesns of an iron rake, as 
befbre deicTtbed After the expiration of about eight honra this charge is -worked 
on to the floor of the compartment forming the middle of the fiimace, and a new 
charge ia introdnoed mto the divisioa next the chimney Abont eight hoars after 
this charging die ore on the middle bed is -worked on to the first, whilst that on die 
hearth next the chimney is equally spread on the middle one and a new ohane m* 
trodttced mto the di-mion next the stack. After the eviration of another period of 
eight honii the chaige on the first hearth is drawn, the ore on the middle and third 
hearUis moved forw^, and a fonrth charge introdnoed as before. In this way the 
operation is oontomons and each ftiniaoe will effeet the calcination of ahoat 36 cwt 
of ordinary blende in t])e oonne of 24 boon. 

Calamine or silicate of zinc is usually mpared fbr smeltiiig calemation in a 
rhmace reiembUng an ordinary lime kiln, me heat being often sapplie^ by means of 
Tout fire places arranged externally, and so placed that the heated ^eea may he 
Irawn into it, and regmarly distnbnted through the interstaoes existingtetween the 
masaes ore Calcine Batjected to this treatment commonly losw aboii cne- 
third of iti wa^t, and u at the flame time rendered aorfUaUe as eaailj to admit of 
bring redaced to fine powder by an ordinary edge-milL 

Rxduction. 

Belgian process —When this method of treating nne ore is employed the fhmaee 
represented lajig 1972 is commonly used. 



1979 represents! on the left hand, a front eleration of frw frinae^ nd flm 
the a segtiaBal eterabon tbroiq^ the aah-pit and ftae-pboe. p is th* 

4 C 2 


zsso. 


mA 

fliieplsoaii vUM a n 19 m oantf iato irkwk u« ntrodneed ike T^btaie tetbed fiir 
Ae diMUZatloo of Clw inetBl Ho produeto of otnabutitm e««pe by tbe opsaiBfi 
o »lo « fln^ by irlneb th^ are condocted into tbe oalotner ^ Ae pnrpoae of 
eeoaomUn^ do wants beat. Tbeee fantseen an odier amnnndm eouplen, back 
to ba^ or la gronpa of fnir, fordie parpose ot rendering tbe £actare more sdid, 
end eeoKomuuig beat In Ae arebed el^ber a are planed 4r eylmdriod retort^ 
8 feet 6 laebea. in leogUi feem b to d, and 7 inches uternal diameter These are 
made of refteetoiy &e clay, weO baked uid sopported behind by ledges of maaonry 
a, 1978, wbilst in fiwt, at e < they rest on fire-clay nadues let mto an iron 
fimmiBg Short conical fire-daj^ I»peA 10 mchea la langw firom d to c, are fined Jn 
the tnomiu of these retorts by means moiatened clay, and project fer a short dm- 
tanc e beyond tbe mouth ^ me ftimaoe. To tbcM are adapted Uun vroaght-iron 
cones 18 inohas in length flrou e to /> tawing id smaller extremity to 
an orifice of about tl6^ quarters of an bum m diameter lbs jnelmed position of 
tbe retorts, the method of adjusting the pipes, and the general arraDgement of the 
apparatus u shovn in 1978, in which r, r, r, r, represent dm noxdes of dun 
wrought Inm. When a new flmiaoe is first %hted the retorts are mtrodneed with- 
out b^g previODslT baked, bat care must be taken that th^ be perfectly diy and 
seasoned, and for tnis reason it is necessary to keep a large stow coustantly on< 
hand, in a store-honae artificially heated by means of some the flues of the establish^ 
ment The heat is gradually increased during three or fonr days, at the end of 
which penod obaiges of ore are introdnoed, the clay cones are lutM in their places, 
and the fUmace is brought into fell working order. The charge of a femace consists 
of 1680 Iba. of roasted blende or calcined oalamine and 840 Iba of coal dust The* 
on and coal dost, after being finally dmded and intimately mixed, is slightly damped 
and subsequently introduced into the retorts by means of a semi-cylindiical scoop, 
by dm aid of which an expermneed workman wiU effect die charging wifeont apillmg 
the smallec; quantity of the muttoie. * 

In this coDii^ the retortB in tbe lower tier are usually not charged, as they are 
extremely halge to be broken, and are therefore only employed to moderate the heat 
of the fernaog. On die Cemtment, bowerer, the fire-place is feeqneotty covered by a 
hollow aroh^ad in that case every retort requires a charge of ore 

The mixture introdnoe^^^ the retorts vaiiea, to a oertaiu extent, with thetr 
position m the ftimaee, for m spite of every precaution to prevent ineqoality of 
temperature, it is found nnposaible to heat tbe whole of them alike, and those next 
the fire, therefore, from bemg the most strongly heated, are luble to work off firsa 
As soon as the retorts have been charged the clay cones are luted into their places, 
and carbonic oxide gas, which bnms with a blue flame at the month of the cones, 
quickly makes its appearance The quantity of this gas gradually diminishes, and as 
soon as the flame assumes a greemdi white hue, and white ftimes are observed to be 
evolved, the sheet-iron cones are pat on, and tbe femace at once enters into steady 
action. From time to tune, as the iron cones become choked with oxide, they are 
taken off and gently tapped against some hard substpnee, so as to remove it, and 
then replaced. Tbe (aide thus cdlected is added to the mixture prepared for 
the next charge After fee expiration of about six hours ftom the tune of chaijnug 
the wTonght ircxi tabes are auGcesBively removed, and the metallic xinc scraped from 
the el^ pipes into an iron ladle This, when fell, u skimmed, and the oxide ^ed 
to obtained from the nomles, whilst the pure metal iscast mto ingots, weighing 
about S8 Iba each. At the expiration of twelve hours from tbe time of ehargiug fee 
mne w again tapped, amd fee residiie remaining m the retorts wifedrawn. The retorts 
are BQmedutdy re-dtarged, and fee opeintioa of reduction is conducted as above 
described. 

Hie nesiduM obtained from fee retorts, after fee first voricing^ are passed Aroqffii 
a crofemg^mili, mixed with a further qaanti^ of email coal, and again treated 
for fee fe^ contain The earthen adapters or ooneA when unfit for feitber 
■ervice, are omsned and treated as nne ores. 

In order>to woA these fiinuoes wife economy, it is of the greatest unportanctytbat 
they sbodd be eonstanay xnpplied wife a fell namber of retorts, since fee amoant of 
ftiel eimvanad* and fee gen^ expenses ineurred jbr each femace, will be the same 
if the appuntos h« its fell eempiement of retovta, or if one half of them are broken 
said oons^osnfly disabled, 

& is fei^ose neeaasaiy, in all duo smeUmg establifemeuts, to keep a large stock 
of veB-tfcasoned rtearlA wkidi, before beug wtrodneed into fee feinsee, to make 
good any defitaeney canaed by breakage, are heated to fhll redsem in a kfin pnh 
vided ftsr feat porpoae. Hw Belgian proeesa of xmo amebiag li featwhiGih b at 
piMent nMMt eemkyed in feta eo«p^> The {rincipal localities in whielv feie ona 
8TC ireMed are Smtenav W%Ba« UamtoBy, aim Wrexham. (, 
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Siktnmptveen , — Ta tbe riae ^odcg of flKIesia &fi ftnmoM emfkf tfiftr con* 
idm^f flom then uied la the Belgm ;ff o oeie 




Fig 1974, Tepreseats an deration, and fig 1976, aji^cal norion of the Silesian 
fartiace The distillation is effected in a sort of muffiew baked clay, k, fig 1979, 
and fig* 1976, 1977, about S feet 8 inches in length, 
and 20 mohes in height The ll'ont of lAis muffle is 
pierced -with two apertnrea The lo-wer opening, d, 
serves to remove the residues remaining m the retorte 
after each operation, and is closed daring the {ffocess of 
distillation by a sm^ door of baked olay, &Tmly luted 
in Its place lu the upper opening u introduced a 
hollow clay arm, bent at right angles, a, &, e, and which 
^remains open at c An opening at b, permits ct ebai|p> 
ing the retort by means of a proper scoop, and thu^ 
dnnng the operation, is closed by a luted day plug. 
From BIZ to ten of these muffles or retorts are arrugra 
in rows, on either side of a ftimace provided -with 



1977 


suitable apertures for their introdnctiOD Tbty w 
seouidy luted m theiT places, and the c^nmgs closed by sheet iron do<»?8, by wSdh 
the too rapid eoohug of the pipe a, &, e, is prevented* The flid employed is 
coal, which IS hamt on Ae grate a, mtaated 
in the centre of the fhrnaoe: The retorts are 
charged mth a muitiire of oslamme and anuJ 
coal, or more flrequenfly ooke-dust, smee, 
when coal is employe, the prodnets of distiUo' 
tion are found to be haMe to dioke Ac pipe 
o, 6,0 • 

The sme escapes by the opening o, of Ae 
adapter, and is reoeived into the eavibee^, of the 
lEhrnaee 

The fornaee shown in fig* 19781, 1979, 1989, w 
for re meltmg the tnetallio sura, Fig^l979t]M m 
front VMVJ& 1978, is a tnmsveiM tection ) ^ 
lOfflb a viev freen above t a, u the flre>door, \ 
the grate , o, the ffre-bndge , 4, ffle floe t 4; fon 
ohumey f /,/*/• east-inm 9id6it»'pol% -pUsh 
contain each abont 10 erwt of matA llie heat 




ZINC. 


im 

kinodmM lijrfttt <OM<MiT0 pMor of ihM. Tb« iailie nf fbe 

M aanwdnai 4 SOMeA 'With lonit to P««rttii Am iron bring sttaidked I17 tise juBO. 
tn MuneMtililli^aitik snd pvtiooliu ^ -^om at Stc^Mrg m iha retowti 

hata Am fmn n, vejveaoBtBdj^ 1881 . c sa an naaj»tv dio of S» 8aTt s a eme of 
vroaglit'iraif and a a amaU tbmwI of tha same matenal toe tw MOeoticai of the 


1881 



oxid^ and ftmiilied in the hottan with an aperture ftr Oie esiuqie of Ae gaset 
generated. 

Iheee arc ananged on dther side of a ante u repreeented, 1862, on mteroal 
opening aerviDg for two retorte. and of wtueh there are nflioUy twelre In eaeb flir^ 
naoe. B utlwdie<dbor{ r giatei oehainberiiiTnaaaDTyof flnnaoe , Hdiaphragnjoj 
fiie-hfick eapportang adapter, in the depreeaed part of which the metallu aioe » ool 




OU .KtpM|w«eai.-*'The Enghdi fimaoei for smelting uno orea are eomedmee 
foaibnagnlar, eamedmai round > the latter form heing praferaUa Ihey are mounted 
with ftom a to 8 ciQOihlee <w poM (see^ 1984), anmed over with a enpdla a, placed 
nndor a eoaieal chunnap which amei to give a atroag dnuo^ and to earey off 
die Mioke. In thu cone there are aa many do<»a e^ 0 , ai there ate pots In 
1 ^ fomaee ; and an equal wmber of vents «L in tte enpoh, throogh whwh 
the soiiduLi^ escape, and the pota may he aet In foe aorroiindiag widl^hera 
are hdea m takiag oat the ^ when they become naservieeaUei 1 ^ the pota 
axe aet, these hdlee are hnelBed np. The am heateff to igniiua n a rever- 
hentesy^^tonaoa before being set, and are put in 4iy meana of iron tonga supported 
npcii two wheels aav foe case with glasa-hooit pota. la the grate i ;; the door 
fur fiidi & the aih<^ The pots, i, d, &, hawe a hole in the centre of foeir 
bottom, sFaioh at dosed with a wooden phi^ when foey am set ehaiged widi. 

mined mfo ooal t which coal preventa foe nixfore from folium foimgih 
foe eettee^ when foe heat liam and ooncamM the plug IIm side of m hsam 
Ik S epwwhbfo foe nradhlea atand. Is perforated nitder each of then^ m foatfoer 
mat be foached fooan bdowf to foe bottom of foe peta^ when foe distiUation 

m 



mrc VBmma. 


Ksi«i>ft1aof AMtinii ^ A, j» ^oloedl viik^ it lift en| te^»WftMlA&» 
TCeeivng io troM tli» poaaemd fwonn of tbft ftm 'Rift ftam 

ame, «a ,'Vk % 

HrHuli Si lift fipmvltar dw ftriftf am 
the UoUh eobnirof dift diAtt ii2le»tfti 
the TobtdiwtfDn of the metal, imiBe> 
dutelj vhereapon the whole b eorared 
with a fin-tile m. The Iran tabei are 
hahle to heeoiiae ohbraeted dnnag the 
dbtiUat^ and mart therefbn he ocea- 
ebnal^oleared hy mesu of an mn bar 
When the opendioB m tennziated tiw 
_ plp« most hcnrmored, asd the eerbcma- 
4 eeoiu and other neldTutiHiattenieidncted 
from the poll. 

1, S la the level of the upper fioor ; 
8, 4, lerelof the lower omlhig of the lower 
floor 

Fig 1985 groBud pbm on the level 
of 1, 3| only one h^lf is here ihown. 
JAP 

The general cODSomption of Spelter 
throngboat the wo^ u ahont 67.0(K) 
tons per annum, of which about 44,000 
tons are made to take the shape of nmed 
iheete, and these are estimated to he ap« 
plied aa follows, each quantii^ being somewhat below the truth — 

® Tobi. i 

Boofing and archtteotaral pnrposes - . . 88,000 

Ship sheathing a^OO 

lining packmg cases S,«)0 

Domestic utensils 12,flM 

Ornaments 1^00 

Muedtaneoas 1,500 





Fifteen years ago the quantitr used for roofing did not exceed 5,000 tone , none 
was employed for ship sheathing or lining pBokmg oases, and stamped oroamenta 
in zinc date only from 1858 

From the low iemperatun at which sine fhses, and from the sharpness of im- 
pressions possessed by castings m this metal it is much employed on the eontiuent for 
■thrj^Tadumuif\n'stmiiHr mitr^lnn^ i%r lUMrm'tths'imnhi'iir ilhr prepicnatliir ui' 
alloys has already been noticed under the head of alloys. It is also employed like 
tin for coating mm, prodnoing what b known as galvaniaed iron- The iiaa^ectaHt 
liquor of Sir W Burnett, is chloride of sine, and ^ Oiude of this metal is much em> 



Zmo or spelter - - _ . . 80,685 

Ore of sine 6,168 

Ozade of zinc 1,605 

ZIKG PBINTIKO art be not calculated to snperseda wood engrtTliig, it 

ean be applied with great advantage fiw certain paiposes m the etdhing etyle, fiar 
mape, plans, tewing of wiarthirw, bo, A zmo pm is oevcMd with an etching 
gic^^ tile drawing etched m the usoal manner with the nee^ and bitten in, 
etel^ gnmnd is now remoTe^ tiie deqi lines cleaned with aeid, ud then the whole 
plate fo a warn state, toveredhnfh aa estily frisiUe metal, wltii which, of oeune, 
the Unea of the drawing STB filled np When tiie metal tima laid on ia edAand flem, 
the wkde data ie>buied ontil flm amo i^^rs again, and only the lines of the 
drawii^ gemam ffiM wHh the foslble m^l, whiw ia easily ttotatgublmd hy im , 
white edottr ftoaa the' gray of tiie staa l%e whole plate b new ekhed sermul 
tintCBt the ftnmer tines of me diawiag, filled witii easily fhaiUe nega^ meld, are 
not aflisetedhy tiie ead, while tiie pore ame is eden away. Id tUsmaaner a drawing 
for ndB^g in the eogifts plate pMs can be etmTcrted latoftoe ia idlef for ase la 
ormnary printmRpNaB. 





LLxat ZI&CONXUM. 

SflKCINO OF nLQK< ItPD Buy be «90t«i^e«tly ODatH« la the hnaiid way, by 
aiKdatuuk ef WfAMeof adaB,4Mroii« of tin d<M)tejw1ttef ohlotMe itf liao snd ul- 
BBiniaabe, as vcfit naeS ift ffddjrfbg and w«Id(i« To weemre Maocem, tiie dae 
■olutiai ahoold be weak, and only a -weak galTamo cnrrent ahoold oe used, otherwue 
rbe tioc jKvdtpltEtted will again a^antte fiom tlie irai in seaie^ Witii proper pre- 
cantKM tbe deponMnay be wade ai thick m etrong paper. Th#atticle uuat be wdl 
cleansed before ondeigouig the operatKOu 

ZIRCOX See HtacIrtk and Lapidabt 

ZIROONIA. u a rare earth, extracted from the ndaeralaaircon and hyaemth t it la 
an oxide of zireoniniA, a dibatance posaeaamg externally none of the metallie cha- 
racten, bat reaembhog rather oh&coal powder, -which buraa bnakly, and alaott wltii 
explosive rudenoe. 

ZIRCONH^M. ^Dce (be diaeovery of alnminiiun, which was bronght about by the 
aid of the powMfhl redjcer, sodium, cherauts hare been nntiringin dieu- endeavonn to 
obtain the other metala suepectedto exist m the bases which had until then resuted every 
effort to decompoac ffiem. It -was thus magncBium was found soon after alommium , 
and now M Troost, m a paper addressed to the Academy of Sciences, has desonbed his 
researches on zirconinm, or the base of sirconia, which is extracted frmn the precious 
stone called hyaemth siioon, or "jargon,” remarkable for its delicate tints, varyingt 
between white and red. 31. Troost wuhed to determine whether mrconinm, 
already fonud in au amorphoos state by Berxelms, -wasn metal similar to magnesinm, 
or aluminium, or a metalloid not anlilw cubon, boron, or silioium. His first expen* 
inents were directed towards obtauung xirooninm m a ciyKaltised statis and in -this 
he sncceeded by heotmg cme part of double flaonde of zirooiiium and potassiom -with' 
one part and a half of alumininm m a cmcible made of the charcoal wfaicb accumuo 
lofes m the gas retorts, and at a temperature equal to that required for meltmg iron. 
When frie cmeible lias cooled, the surface of the button of almnimum which has 
been forra^ is covered with (hia orystalhne lammn pressed kigether like the leaies 
of a book The alamunum may be remoTed by dissolviog it in hydrochloric acid 
diluted with * *use its volome ot water , by this means the lamiiuB of Kinonnim 
may be renioted, but there still remain some, consisting an alloy of alominium 
and zirconiwft. The pure metal, in a crystallised state as desenbed, is a very bard 
substance of great bimfoncy^, and resembling antimony in colnnr, lustre, and bnttle- 
ness. The laminm are eas^^ cleave in two directions inclined to each other at about 
93 degrees, their planes being inclined to the Ihiid or ground plane at an angle of 
abont 103 degrees. The density of crystallised zirconium is 4 IS Chlorine com- 
bines with It at a dull Kd heat, thesulphurie and nitnc acids do not attack it at the 
ordicaiy tempeiatuTes. Its real dissolvent is hydrofluone acid 

H Uroost, of Paris,htB succeeded in obbuniug beautifol crystals by heating doublo 
fliionde of zirconium and potavuum, together -with alumimam, over a charcoal 
crucible to the temperature at which irou smelts, and has thus proved that zirconium 
IS a very hard and brilliant substance resonbliug antimony as to«ooloar, lustre, and 
>icilJlBne«L.ydth J^desBlhrJ iiS.. ZimooinDujn jtaj'b^nic^rpospctms.jiappQacbna.. 

nearer to sdicium than any other known simple substanoe It wi^tands the action 
of oxygen at a red heat, becomes dighUy oxydised at white heat, and hums only 
-when subjected to a gas flame fiirough a blow pipe It burns m chlorine at a dull 
heat. CJold acids have no actwn npon it, and -warm acids affoet it but slightly Its 
true dissolvent is bydrofluorie aoi^ tike sShoium and boron, zirconium prdlents 
tkxe different physical condiUons, v» , the amorphous, graphitoid, and crystallised. 
The atone known to jewellen as hyacinth, ib in great part the tmide of zirconium. 


IH£ £ND. 


LOTOOX 

MiiXtso BV^-epUTViBiroonw avd i^ 
xcwwnem w^Aas 










